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MeBotpe€atn (MTX): Néa popdn, véa
debopeva, BeAtiotonoinon tng Oepameiog

O<uoro:

"= HO¢on tng MTX otn Bepamneia tng PA

=  KAwwka 6gdopEva amo tn Xprion TG MAPEVIEPLKNAG xopynong MTX
otnv PA

"= Neodtepa dedopéva 0TO UNXOVIOHO SpAcnC Kat TNV PapOKOKLVNTLKN

™¢ MTX

" JuumEpAcUOTO



H peAétn QUEST-RA (Quantitative Patient Questionnaires in
Standard Monitoring of Patients with Rheumatoid Arthritis)

* Avadpopikn avaAvon twv apxeiwv 8792 acBevwv arno 90 KAwIKEC o€ 33
XWPEC LE OTOXO TNV EMLOKOMNON TNG KAWLKNAG KatAdotaonc Kat Oeparneiog twv
ooBevwv pe PA
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H peAétn QUEST-RA: H peBotpe€atn yivetatl to npwto DMARD
TLOU GUOTHVETOL O a00eVEiC pE pevpatoeldn apOpitida
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Me noro DMARD £gkivnoe n Oepaneia acBevwv pe
pevpatoeldn apOpitida otn Zoundia Katd Tn SLAPKELL TWV
gTwv 1997-2001
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Carli et al. Ann Rheum Dis 2006,65:1102-1105



H neBotpefatn amnoteAei tn Baon tng Oepameiog TN
pevpatoeldouc apOpitidog

Mod Rheumatol (2008) 18:228-239
DOI 10.1007/s10165-008-0056-x

REVIEW ARTICLE

Treatment of rheumatoid arthritis: a global perspective
on the use of antirheumatic drugs

Acbopéva 5499 acBevwv amno 61 kévipa

Tuulikki Sokka + Minja Envalds - Theodore Pincus o€ 21 xwpes (Evpwrnn kat ApEPLKN)

DMARD (%)
Prednisone 72

To ntocooto acBsvwv ME Intramuscular gold 23

pEVHATOELSH) apBpitida rou Antimalarials 42

' AG ) ’ Sulfasalazine 46

gxouv AaPBeL pebotpetatn Methofrexatc @

&:népaoe otadlokd to 85% Any biological agent 24

KOLL CUVEXWG av§avetat Leflunomide 2
Cyclosporin A 9.6
Azathioprine 1.5

D-penicillamine 6.9




H pneBotpeéatn amoteAel tn Baon tng Oeparmneiac tng
pEVHOTOELO0UC apOpitidog

“Methotrexate is considered the anchor drug in rheumatoid

arthritis”

EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs

Smolen et al. Ann Rheum Dis 2010;69:964-975



Kapia aAAn Oeparmneio v £XeL EeEMeEPAOEL TN
HEBOTPEEATN OE AMOTEAEGUATIKOTNTA

H peAétn PREMIER H peAétn TEMPO

A Multicenter, Randomized, Double-Blind Clinical Trial of Combination Therapy : fead : :
With Adalimumab Plus Methotrexate Versus Methotrexate Alone or Adalimumab Disease Remission and Sustained Haltmg of

Alone in Patients With Early, Aggressive Rheumatoid Arthritis Who Had Not Rﬂdiogrﬂphic Png_re‘SSiO_ﬂ With Combination Etanercgpt and
Had Previous Methotrexate Treatment Methotrexate in Patients With Rheumatoid Arthritis

B MTX (N=257) ADALIMUMAB (N=274) W MTX (N=228) - ETANERCEPT (N=223)
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ARTHRITIS & RHEUMATISM

Vol. 64, No. 9, September 2012, pp 28242835
DOI 10.1002/art. 34498

©@ 2012, American College of Rheumatology

A Randomized Comparative Effectiveness Study of
Oral Triple Therapy Versus Etanercept Plus Methotrexate
in Early Aggressive Rheumatoid Arthritis

The Treatment of Early Aggressive Rheumatoid Arthritis Trial

4 opXKa oxquata, 2 £€tn mapokoAovOnong:

= MTX (£20mg/w) + couAdaocalalivn (1000 - 2000mg/d) +
ubpouxAwpokivn (£<400mg/w)

= MTX + Etanercept

= MTX povoBeparneia kot aAAayn o€ 6 Lveg eav o DAS28 eivaw 23.2

Moreland LW, Arthritis Rheum 2012;64: 2824-2835



Aev urtapyet KAwikn utepoxn tnc Anti-TNF aywync os
KOVEVOL XPOVLKO CNMELO EvavTL TNG TPUWTANG Oeparmeiag
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. . . Annals of Internal Medicine
Systematic Review: Comparative c....:. oo e ancicor Colle of Prysicion:

Effectiveness and Harms of Disease-
Modifying Medications for Rheumatoid
Arthritis

Katrina E. Donahue, MD, MPH; Gerald Gartlehner, MD, MPH;

Daniel E. Jonas, MD, MPH:; Linda J. Lux, MPA; Patricia Thieda, MA;
Beth L. Jonas, MD; Richard A. Hansen, PhD; Laura C. Morgan, MA; and
Kathleen N. Lohr, PhD

= Asdopéva amo 23 CUYKPLTLKEG LEAETEC HE TOVAA)Lotov 100 acBeveic kot 12
eBSonadec napakoAovOnon n kaBspia

= H povoBepaneia pe pebotpeéatn, AepAouvvouidn kot covAdacaAalivn

endavilel mapopola KAWVLKN OIOTEAECHATIKOTNTA N ontoia dev StadEpeL amo tn
povoOepareia pe BLoAoyilkoUG TOPAYOVTEG

= O ouvOUOGOHOC TWV BLOAOYLKWYV TTAPOAYOVTWYV UE TN HeBotpegatn ocuvodeleTal
ortd HEYAAUTEPN KALVLKN OTTOTEAECHATIKOTNTA EVOVTL TG HovoOeparmneiag eite

ME peBotpegatn eite pe BLOAOYLKO apayovIa

Donahue et al. Ann Intern Med 2008;148:124-134
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Systematic Review and Meta-Analysis of the Efficacy and
Safety of Existing TNF Blocking Agents in Treatment of
Rheumatoid Arthritis

Kalle J. Aaltonen’, Liisa M. Virkki?, Antti Malmivaara®, Yrjoé T. Konttinen®**, Dan C. Nordstrém®, Marja
Blom®

1 Faculties of Pharmacy and Medicine, University of Helsinki, Helsinki, Finland, 2 Faculty of Medicine, University of Helsinki, Helsinki, Finland, 3 Centre for Health and Social
Economics, National Institute for Health and Welfare (THL), Helsinki, Finland, 4 COXA Hospital for Joint Replacement, Tampere, Finland, 5 Helsinki University Central
Hospital (HUCH), Helsinki, Finland, & Faculty of Pharmacy, University of Helsinki, Helsinki, Finland

* Meta-avaAlvon 26 SuMAwV TUPAwWV TUXALOTIOLNUEVWV LEAETWV

* H povoOepaneia pe MTX dev dladEpeL o€ KALVIKA OITOTEAECUATIKOTNTO
(ACR20, ACR50, ACR70) a6 tn povoBepaneia pe BloAoykoug
TLAPAYOVTEC

* “MTX performs nearly identically considering both efficacy
and safety aspects with a margin of costs”



«lIt can be truly said that the use of methotrexate to treat RA
has transformed rheumatology as a specialty and raised
therapeutic expectations for our patients and, for
pharmaceutical companies developing new therapeutic
agents, raised the bar for registration of new drugs»

OLD DRUGS CAN LEARN NEW TRICKS
METHOTREXATE AND ITS MECHANISM OF ACTION
BY BRUCE N. CRONSTEIN, MD

RHEUMATOLOGIST 2011



MTX ko emiBiwon otnv PA

5626 acBeveic pe PA mapakoAouBOnon ywa 25 £€tn, 666 Bdvatol oto
diaotnpa ato

H xprion tnc MTX yia Stdotnpa peyaAUTEPO TOU £TOUC SLAMLOTWONKE OTL
ouvdualetal pe peiwon tng Ovnrotnrag katd 70%

____________________________________________________

Cumulative exposure for MTX (years) S

Wasko MCM, Arthritis & Rheumatism accepted article 2012



2e TL dooelg, mowa popdpn tng MTX Ka yrorei;



Efficacy of methotrexate in comparison to biologics
in rheumatoid arthritis

R. Rau

* H povoBepanecia pe MTX dev StadEpel o€ dpeon ouykpion pe ACR Kot
EULAR Kpttiiplat 0€ KALWVLKE) QTTOTEAECATLKOTNTO QO TN povoOepareia e
BLoAOYyLKOUC TTOLPALYOVTEC

= H évapén tng MTX ano noAv xapnAeg 86oeig (7.5-10 mg/sBdopada) kat n
Bpadeia avodoc tne o€ uPnAotepec 60oeLC KaBLoTEPOUV TNV ENAVLION TNC

KALVLKNAG TNG AMTOTEAECHATLKOTNTOG

“n anoteAeopatikotnta tng MTX lowg £XEL UTTOEKTLUNOEL
AOyw tNG MoAU XotnAng apXtkn¢ tng doong”

Clin Exp Rheumatol 2010;28(5 Suppl 61):558-S64



Multinational evidence-based recommendations for
the use of methotrexate in rheumatic disorders with
a focus on rheumatoid arthritis: integrating
systematic literature research and expert opinion of a
broad international panel of rheumatologists in the 3E
Initiative

* 751 pevpatoAoyolr ano 17 xwpeg (Eupwnn, Apepikn, Avuotpalia)

KOTEBEoQV TLC ATIOYELC TOUG OXETLKA ME TN XPrion ths MTX otn

pevpatosldn apOpitda peta ano die€odikn Epevva tng BLpAoypadiog

* KatéAnéav o€ KOwA AMOSEKTEC CUGTACELG LETA ATTO HETAEY TOUC

cuintnon

Visser et al. Ann Rheum Dis 2009;68:1086—1093



ZUMTEPACOTOL

= YPnAOotepeg apyLkeg ool MTX (12.5-20 mg/sBdopada) Exouv
arodeOeil MePLOCOTEPO AMOTEAEGUATIKEG OO HLKPOTEPEC H0oELS (5-10

mg/eBdopada) xwpic mpooOetn tofikoTNTA

= H kKAwvikn} anoteAecpatikotnta tng MTX eival dooco-e€aptwpevn

Visser et al. Ann Rheum Dis 2009;68:1086—-1093



Optimal dosage and route of administration of
methotrexate in rheumatoid arthritis: a systematic
review of the literature

K Visser, D van der Heljde

* JUCTNHOTIKA avaokomnon 6AnG tng StaBeopung BiBAloypadiog (38
TUXOLLOTTOLNLEVEC MEAETECG)

* LE OTOXO TOoV KaBopLopo tnG BEAToTnG dAonc xopriynong tng MTX o€
acBeveic pe peupatoeldn apOpitida

* OL aoBeveic Oa npenel va Eekvouv pe 15 mg/eBdopada
* H 600n autn Oa npEmel va aveBaivel katd 5 mg/unva

* H §00n cuvtipnong 0a npenel va ptavel ta 25-30 mg/epéopada

Visser & van der Heijde. Ann Rheum Dis 2009;68:1094-1099



EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs

H dpeon kat emOetikn Oepaneia pe vPnAéc doosic MTX
(20-30 mg/sBéouada) epdavilel onpavtika peyoAUTteEPN
KALVLKN] QITOTEAECHATIKOTNTO GUYKPLTLKA LLE ULKPOTEPEC

éooeic (7.5-15 mg/eBbouada)

Smolen et al, Ann Rheum Dis 2010;69:964-975



Prospective study of methotrexate treatment for rheumatoid
arthritis treated legitimately according to the government
recommended 8 mg/week dose

= 176 aoBeveic pe pevpatostdn apBpitida EAapav 8 mg/eBdopada MTX
yla 24 HRVEC

" 63.5% TwvV acBevwv dev mapouciacav KAWLKN avtanokpion cupudwva
ME Ta kputpla tnc EULAR

= O aktivoypadLkog EAeyxoc £6€Lée OTL N KataoTtpoPn TwV aApOpPwWCEwWV
MPOXWPNOE ONAVTLKA

" OL pKkpEG dooelc MTX eival cadpwc avanmoteEAECLATLIKEG KOl

omopakpUvouv tn Bepaneia anod to oToXo TG

Hashiramoto et al. Mod Rheumatol 2009



H per os xyopnnynon tnc MTX xapoaktnpiletot
oo pETpLa BrodiaBeoipotnta

= H BrodiaBeoipotnta tng MTX pHeTd o per os Xopnynon €ivat
nepinov 70% ywa d0oeLc €wg 10 mg/m?

= 3 uPnAotepec 600ELC N BLodLaBeoLUATNTO HELWVETAL SPAATIKA
g€autiog Tov KopeooU Tou pnXaviopou arnoppodnonc tng MTX

= ‘EXeL artoSeLXOel OTL peTd Ao per os xopriynon o€ 600l 212 mg/m?, n

MTX 8ev anoppodAtatl LKOVOTIOLNTIKA

Furst. Br J Rheumatol 1995; Balis et al. J Clin Oncol 1988; Balis et al. Cancer Res 1983



H BlodiaBsoipotnta tng MTX peta ano per os
xopnynon €ivat anpoBAemntn

= 3ToUG eVAALKEG N BrodlaBeoipotnta tng MTX petd ano per os xopRynon

KupoiveTal petaéu
=21-96%

= & mawbid, n Brodrabeoipotnta tng MTX peta ano per os xopRynon

Kupoivetat petoév
=23-95%

Hoekstra et al. J Rheumatol 2004; Balis et al. Cancer Res 1983
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= H per os xopriynon eivou

OLTLIOTEAECHLOLTLKN OE ULKPEG BOOELG
MTX

= Je xopriynon vynAotépwv SG0cewv

nopovoLaletol To PpaLvoUEVO ToU
KOPEGOU OTNV EVTEPLKA
anoppodnon, EMOUEVWCE N
NOPEVTEPLKA 080¢ eival anapaitntn
otav arnoitovvtot VPNAGTEPES
doo¢clC

Tukova J, Clin Exp Rheumatol 2009; 27: 1047-1053



Mepimov 1 otouc 4 acBeveic dtakomtel tnv per os MTX nén amnod
TNV apxkn paon tne Oepamneiac

Stakomn tng per os MTX otnv apyxikn paon tng Oepanceiog (% acbevwv)
30%

25%

20%

15%

10%

5% -

0% -

gfautiog avenapkoug gfatiag avermBUuNTwWV EVEPYELWV ZYNOAIKA
QUMOTEAECULATIKOTNTOG

Choy et al, Rheumatology 2005;44:1414-1421
Katchamart et al, Ann Rheum Dis 2009;68:1105-1112



H cuppopdpwon twv acBevwv mov Aappavouv
per os MTX eival e€atpeTika mTtwyn

B ouppopdwon ya 5 £tn ouvexol g xopriynong

: . Hn ouppdpdwon
MOALC 37% twv acBeviv

ouve)ilouv tnv per os MTX
ywa 5 £tn cuvexoug
Xopriynong

géattiog Twv mMoAAwv
SucokoAwwv otnv npoonadeia
XOPNYNONC TWV avayKaiwv
vPnAwv docswv

N=285 aocBeveic

Aletaha et al. ] Rheumatol 2002;29:1631-1638



H peAétn MENTOR (Methotrexate SC Evaluation of Norwich
Treatment Outcomes in RA)

= Avadpopikni avaAvon 150 aocBsvwv pe peupatoeldy apOpitida

* OL aoBeveic anod per os MTX népaoav otnv idta §6on metoject e€attiog eite
averlOuuntwv evepyewwv (1/3) eite avenapkoug anoteAsopatikotntog (2/3)

" EKTLUAONKE N KAWLKNA avTamnokpLon Kat n cuppopdwon twv acfevwyv PETA TV
aAAayn tng 060U xopriynong tng MTX

B cuppopdwon ya >4 £Ttn cuveXous xopriynong

80% rwv acBeviv ouveyilouv B pn cuppopdwon
n Oepancia pe metoject® yia
TMEPLOOCOTEPA OO 4 £TNn
GUVEXOUG XOprynong
g€outiog Tovu EUKOAOU TPOTIOU
Xopnynonge, Tou amnAou
6000A0YyLKOU GYAOTOG KOl TNG
e€OULPETIKA KOARC AVOXN G TOU N=150 coBeveic

Prof. D. Scott, EULAR Congress 2011



KAwikn anoteAeopatikotnta tov metoject vs. TnG per os
Xopriynong tng MTX (1)

e\attwon tou DAS28 >1.2 otoug 6 PLRVEG TR DAS28 <3.2 otoug 6 MAVEC

Oepanciag (% aoOevwv) 2595 Oepaneiac (% acOevwv)

80%

75% -

30%

70% -

65% -

25% -

60% -
20% -

55% -

50% -
15% -

45% -

10% -
metoject per os MTX metoject per os MTX

(n=78) (n=78) (n=78) (n=78)

40% -

Neplocotepol amod 3 otoug 4 acBeveic mou dev avtanokpivovtol ApXLKWE
otnv per os MTX, avtanokpivovtol LETA ano xopynon metoject

Mainman et al. Clin Rheumatol 2010;29:1093-1098



KAwikn amoteAsopatikotnta Tov metoject vs. TnG per os
Xopfiynong tng MTX (l1)

= Tuxatortotnpévn SR TudpAn peAétn
= 375 aoBeveic pue pevpatoeidn apOpitida (DAS28 24) tuxalonoltOnkav eite
o€ metoject ite o€ per os xopriynon tng idtag doong MTX

ACR20 (% acBevwv) ACR20 (% agBevv*)

90%

79%
77%
75%
73%
71%

69% -
67% -
65% -

per os MTX (N=187) metoject (N=188)

85%

80%

75%

70%

65%

0, 4_
60% -
per os MTX (N=46) metoject (N=52)

P<0.05 (24 Bdopadeg Oeparneiag)

P<0.05 (24 eBbopadec Bepameiac) * AoBeveig pe Stapkela vooou > 1 £1o¢

Braun et al. Arthritis Rheum 2008;58:73-81



KAwikn anoteAeopatikotnta tov metoject vs. tng per os
Xopriynong tng MTX (1)

33 aoBeveic oL ontoiol v avranokpiOnkav os 17.5 mg/eBdopdada per

os MTX cuvéxloav pe metoject

H apxiki 60on twv 7.5 mg/efdopada avéRONKe MPoodeuTIKA KATA

2.5 mg kAaOe 2" eBdopada pExpL ta 25 mg/spdopdada

Meta ano 12 eBéopadeg nopatnenONKE onUAVILKA HELWON TOU
DAS28 (P=0.015)

Akopa peyaAltepn peiwon tov DAS28 napatnpnOnke peta ano 24
eBéopadec (P=0.014)

Bingham et al. Rheumatology 2003;42:1009-1010



KAwikn anoteAeopatikotnta tov metoject vs. TnG per os
Xopfiynong tng MTX (IV)

143 aoBeveic pe peupatosldn apOpitida népaocav and metoject oe per os
xopnynon tn¢ idtog 6ong MTX

KAWL mopAapeTpog MNooootd oOEVWV LE CNUAVTLKN
emdeivwon (%)

MNpwwo aAyog 49%
Npwuwn duockaudia 64%
Awapkela mtpwivig Suokapiag 63%
AAyoc apBpwoswv 71%
Oiénpa apBpwoswv 59%

H emavadopd o metoject 0dynoe o€ onpavtikni KAk BeAtiwon
KoL EAATTWON TWV AVENMLOUMNTWVY EVEPYELWV

Wegrzyn et al. Ann Rheum Dis 2004;63:1232-1234



KAwikn amoteAeopatikotnta tov metoject vs. TnG per os
Xopriynong tng MTX (V)

= 8 aoBeveig pe pevpatoedn apbpitida nov Bpiokoviav oe Ueon yLa
Toulaxilotov 3 £tn néEpacav ano metoject o per os xopriynon tnge idrog
doong MTX

= 3-10 eBdopadec peta napovoiacav vnotponn: avénon tov DAS28 kata
3.1 povadeg (ano 1.8 o< 4.9)

= Evtog 2 unvwyv ano tnv enavoagopd tTov metoject mapovoiacav Gnpaviiki

KAWVIKN BeAtiwon: eAattwon tov DAS28 katad 1.5 povadec (amo 4.9 oc 3.4)

Rozin et al. Ann Rheum Dis 2002;61:756-757



USE OF PARENTERAL METHOTREXATE SIGNIFICANTLY REDUCES
THE NEED FOR BIOLOGICAL THERAPY

AocOeveic mou anotuyxavouv apxtkwes otnv per os MTX e€awtiog eite avenapkoug
KAWLKAG OTIOTEAECHLATIKOTNTAG EITE AVEMLOUUNTWYV EVEPYELWV Kal KpivovTat
untop oot yia cuyxopnynon BroAoyitkov DMARD...

MNpoortikn peAétn 30 acOevwv pe péon Stdpkela vooou 15.3 £€tn mov dtékoPav tnv per os
MTX efautiag eite avenapkoug avranokpiong (N=23) site aver@uuntwv evepyelwv (N=7)
npo metoject HETA amd 6 uriveg o€ metoject

B aoBeveiq unoPndrlot yia BloAoywké DMARD* (%) B acBeveic urodridiot yia Brohoyké DMARD* (%)

B oxL urtoyndrol (% m oxLuroPridrol (%

* gUudwva pe Ta KpLeipLa tg BSR (British Society for Rheumatology)

...anaAAdcoovtal ano tn cuvyxopnynon BloAoyikov DMARD petd tn
Xopnynon tou metoject® oc uPnAéc 60osiLc (Ewg kat 25 mg/epdopaday)

Thornton et al. Rheumatology 2008;47:1438



H napevtepikn MTX pewwvel tnv avaykn ovtt-TNF
oywync peta anotvyia tng MTX per os

32 aoBeveic pe aduvapia AnYPnc | avenapkn anavinon otnv MTX per os EAafav
untodoplo oxnua. 16 frav apxika urtoPnduot yia avtt-TNF aywyr}, aAAd KavEvVag
META 12 HAVEG.

TasLE 1. Distribution of DAS28 scores before and after parenteral MTX treatment

Initial No. of Final DAS Final DAS DAS improved P-value
DAS patients <5.1 (n) <3.2 (n) by =1.2 (n)

All 32 28 12 23 <0.005
>5.1 16 14 5 15 <0.005
3.2-5.1 16 14 7 8 0.278

Bharadwaj A, Rheumatology 2008;47:222



FaotpeviepIKEG Sratapaxec tne per os MTX vs. metoject

gévtaon NEZ Satapoywv

3,50

3,00

2,50

2,00

1,50

1,00

0,50

0,00

vavutia €UETOG

M s.c.(15 mg)

anwAeila 0peENG KOWALaKO AAyog Sudppora

M peros (15 mg)

Rutkowska-Sak et al. Reumatologia 2009;47(4):207-211



factpikn ducavetio otnv MTX

420 aoBeveic EAapfoav MTX per os ywa PA n WA
28.6 % SLEkoPav tnv aywyn Adyw yootplknc duocaveéiog

O péoog xpovog drakomng tng MTX Adyw tnG yaoTtplkng duocaveéiog ntov

8.1+ 11.5 pAveGg amd tnv Evapén, LE TRV TTAELOVOTNTA TO TPWTO TPLUNVO

MNooooto 52.6 % twv acBevwv mou aAAaée o MOPEVIEPLKN XOPNYNON

OUVEXLOE TNV Beparneia

Dalkilic E, Mod Rheumatol. 2012 Jun 30



2uvoyn: per os MTX vs. metoject

| _perosMIX_ | metoject

Entitevén vPnAwv docswv TUPOLKTLKA TTOAU SUOKOAN Edwkti Adyw vPnAng
yLlot QITOTEAEGHLOTLKO OUYKEVTPWONG Kol
€Aeyxo tng dAeypovig arnoppobnong
BlodLaBsopotnta TTTwyn, neoBAEnTn otaBepd >97%
(21-96%)
‘EAeyxo¢ tnG SocoAoyiag ? EMAKkPLBNC
FlOTPEVTIEPLKEG OUXVEG OTIALVLEG
SlatapaxEc
Juppopdwon acdevwv TTWXN vynAn
MOALS 37% ota 5 £t >80% yLa EPLOCOTEPQL

oo 4 £1n

KAwiwkn vPnAoTteEPN KALVLKN OIOTEAEGUOTLKOTNTA

OLTLOTEAECLOLTLKOTNTA ToU metoject Evavti tng per os MTX



H MTX o€ poploko enimebdo




H MTX givat avtaywvioti¢ Tou PoAlkoU o€£o¢

Fig. 1. Structures
of folic acid, fo-
linic acid, and
methotrexate

H
N ’ ™
) :FO
(
/L\ CHy~CH,—COOR
HZN \N '\/ 2 2

FOLIC ACID

0
H MTX oxediaotnke to 1940 cav mapopolo avaioyo
ToU PoALKkoU 0€£0C, WOTE VOl LITAOKAPEL T
efoptwpeva oo 1o ¢oAko o€V okadondtia otnv de
novo BLooUVOEGH TWV TOUPLVWV KOl TTUPLULS VWV
otnv Oepamneia tov Kapkivou

COQH

NH CH
2 I 3 H
N CHp =N CO-N-CH
)
jj/ CH,—CHp~COOH

N
HzNJ\N N/

METHOTREXATE

= H cuyxopriynon
DO £xeLocav
OLTLOTEAEOHA LELWON
kot 80% twv
BAevvodeppatikwy
KOLL YOLOTPEVTEPLKWV
oveENLOU UNTwv
evepyYELWV TN MTX
= To 6dpeAog otnv
avénon Twv
NIOTLKWV EVIU LWV
glvaui tng ta&ng tov
35%

SL Morgan and JE Baggott, Clin Exp Rheumatol 2010; 28 (Suppl. 61):5102-S109



Intestinal lumen
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Intestinal tn q MTX
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Bloodstream

@ Liver cell

= SLC19A1 solute carrier family 19 (folate
transporter), member 1

@‘ = ABCC1 (ATP-binding cassette, subfamily C,
‘.ABCB1
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via bile



Mnxoawviepoc dpaonc tnc MTX

»| AICARriboside
MBavAatePOC LNXAVIONAC
’ -—-» Inosine
NG avtipAeypovwdoug
A
dpaong tng MTX eivau WAMP L
P NG tng n AICAR _I deaminase | |Adenosine
auvénon t¢ adsvooivng AMP | |deaminase
dephosphorylase
< Adenosine
Adenosine ]
kinase
SAH

H kadeivn eivar aviaywvioti¢ Twv UNodoXEwV TG adevoaoivng,
EMOUEVWCE Oa TIPETIEL VOL CUCTHVETAL OTOUG Ll0OEVEIC HE avenmapKN
arnavinon otnv MTX va dtakomtouv thv Kadeivn yiao apKETEC
eBSonadec mpLv aAAaouv Bepaneia

Chan, E. S. L. & Cronstein, B. N. Nat. Rev. Rheumatol. 6, 175-178 (2010)



D appakokivnTiki tng MTX

= H MTX petafoAiletal evéokuttdpla ano tnv moAvyAoutapoAvucuvOetaon os
noAuyAovtapivikad mapaywya (MTXPGs)

" O¢ €K TOUTOU 2-7 YAOUTOLVLIKA TIOPAywYya IPooTtifevial 0to apXtko ¢pappako

= AvaAoya HE Tov aplOuo twv napaywywv xapoktnpifovrotr cav MTXPGs Bpaxeiog
aAvoov (1-2), pakpadac aAvoou (3) kat oAU pokpac aAvcou (4-5)

= H §paoctikotnta tng MTX e€aptatatl and tnv cuykévipwon twv MTXPGs oto
EC0WTEPLKO TOU KUTTAPOU aAAd Kol aro to HEyeBog tng aAvoov

= O xpovog nopapovis Twv MTXPGs 0To ECWTEPLKO TOU KUTTAPOU £€aptatal amno to
HEYEOOC TNG aAUoov. 0co PeyaAUTEPO TO HEYEDOC TNG TOGO AUEAVETOL O XPOVOC

TOLPALOVAG TNG LECA OE AUTO

J.Kremer, Arthtitis & Reumatism 2004 / Thiery Dervieux, Rheumatology 2010 / L. Stamp, Journal of Reumatology 2011



Mrmope&l va xpnotponotnfouv ta MoAUYAOUTOLLLKAL
KAdoporta oav deiktng anavinonc otnv MTX;

R? Linear = 0,269
25,00
o
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Improvement in DAS-28

Fig. 3. Correlation of MTXPG2 (C__. nM) at week 5 and improvement in DAS-28 over 16 weeks.

Hobl E-L, Clin Exp Rheumatol 2012; 30:156-163



Rheumatology 2010;49:2337-2345

RH E U MAT O L O GY Advance A:l;g ;il?;:tz? 151 éozl«zggylrj};f gg‘lﬁ
Original article

Red blood cell methotrexate polyglutamates
emerge as a function of dosage intensity and
route of administration during pulse methotrexate
therapy in rheumatoid arthritis

Thierry Dervieux', Rong Zablocki' and Joel Kremer?

Dervieux T, Rheumatology 2010;49:2337-2345



H MTX eival mpodappako Kot n dpacn tng
EMITEAELTAL LEOCW TTOAUYAOUTAMVIKWY KAOLGLATWV

/{ MTXPG,_;
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MTX dose mg/week

O oxnpatiopoc MTXPGs pakpag Ko
TOAU pakpacg aAUoouv e§aptatat ano
v 86on xopynon¢ aAAd Kat arno tov

XPOvo €kBeong

Dervieux T, Rheumatology 2010;49:2337-2345



AAAayn amno per os g sc MTX

A 6.0- . C = 257 -
. E !
} s X 2.01 / .
i 1o E /8
= 4.0 25:__:::_ E 1.5+ y
= & 1.0
S 2.0- . < 5 /i R
ao- - = 0.5 { =1 a:—_ ___“:
= 0.0 1=
0.0 f f T T - T T
Average Oral s5C Average Average Oral sSC Average
a95% ClI 95% CI 95% CI 95% ClI
CO MTXPG, %
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B Lo D _ EE MTXPG, %
= - & 100
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E 50 b = 5 60
= 2 = - 1;
g & 40+
= 1.0 4 E
L
= ! & 207
0.0 T T T 1 E o -
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= Meiwon tov DAS28 katd 31%
= AU¢non tov moocootol MTXPG3 katd 37%
= AU¢énon tov mocootol MTXPG4-5 kata 132%
" H peiwon oto DAS28 oxetiletal pe TRV av€énon tou nocootol twv MTXPG3 kat
MTXPG4-5
Dervieux T, Rheumatology 2010;49:2337-2345



Effects of Changing from Oral to Subcutaneous
Methotrexate on Red Blood Cell Methotrexate
Polyglutamate Concentrations and Disease Activity in
Patients with Rheumatoid Arthritis

LISA K. STAMP, MURRAY L. BARCLAY, JOHN L. O'DONNELL, MEI ZHANG, JILL DRAKE,
CHRISTOPHER. FRAMPTON, and PETER T. CHAPMAN

Journal of Reumatology 2011

= H aAAayn tTng 080ou xopriynong ano per os o€ SC MTX ocuvodgUTNKE MO CNUOVTLKN
avénon twv MTXPGs HakpAc Kot TTOAU HaKeAC aAUGOU, OL CUYKEVTPWOELG OLUTEC

ouoXeti{ovtal JE CNUOVTLKA HELWON TNG EVEPYATNTOC TG VOOOU
= O xpovoG ctabepomoinong Twv YAOUTAMLITWV HAaKPAC aAUGOoU gival MOAU HIKPOTEPOC

O€ OX€0N ME TNV per 0s, KATL mov e€nyel to ylati oL acBeveic nov {ekivouv pe sc MTX,

€XOUV TILO ANLECH AVTATIOKPLON OE OXE0N ME AUTOUG Tou AapBAavouv per os

L. Stamp, Journal of Reumatology 2011



2XETKN BLrodrabecipotnta tng MTX o€ per os Ko
TIOLPEVTEPLKN Xoprynon

Table I. Studies on the relative bioavailability of MTX after oral and parenteral administration.

Ref Indication, Group Comparison Dose range Result
Population size

(3) RA, adults 10 PO vs IV MTX 15 mg single dose BAPO/BAIV0.67

(6) RA, adults 15 PO vs SC MTX 25-40 mg weekly BA PO/BA SC 0.64; higher coefficient of variation of BA
PO vs BASC: 32% vs 23%

(8) RA, adults 9 PO vs SC, IM MTX 15 mg single dose No difference in AUC, ,,,, for PO, SC and IM administration

(11) RA, adults 41 PO vs IVMTX 10 mg/m? BAPO/BAIV0.70

(23) JIA, children 17 PO vs SC MTX 0.19-0.94 mg/kg Non-linear pharmacokineties (C, . AUC, ,, vs dose and
C,./dose, AUC, , /dose vs dose)

24) RA, adults 21 PO vs IMMTX: 75 mg 7.5 mg start dose Difference AUC start dose PO vs IM: 0% (NS)

start dose vs full dose Full dose (mean [SD]17 Difference AUC full dose PO vs IM: -11% (NS)
[3.8] mg MTX weekly)
(25) RA, adults 12 PO vs IM MTX BA PO/BA IM 0.85 (oral solution) and 0.87 (tablet)

AUC: area under the plasma concentration versus time curve; BA: bioavailability; ¢ . : maximal plasma concentration; IM: intramuscular; JIA: juvenile
idiopathic arthritis; PO: per os/oral; RA: rtheumatoid arthritis; SC: subeutaneous.

E.N. van Roon and M.A.F.J. van de Laar, Clin Exp Rheumatol 2010;28 (Suppl. 61): S27-S32



JUMITEPACLOTA

‘Evapén pe SC n per os MTX

4
Au€non tnc 86onc (20-30 . %;;

mg/eBédopada) ava pva Kot
UTTOXPEWTLKNA SC Xopriynon

MpooOnkn BLoAoyikou
nopayovta

VISSER K, Ann Rheum Dis 2009;68: 1094-9
Braun J, Clin Exp Rheumatol 2010; 28 (Suppl. 61):546-S51



MTX

Influx SLC19A1 Efflux ABCC1/ABCG2

MTX

GGV‘ W’GS

MTX polyglutamates

Enzymes of purine pathway

Adenosine

.

ADORA1 ADORAZ2a

Figure 1. Methotrexate metabolic pathway. Methotrexate is transported
into the cell via the folate carrier (SLC19A1). It can be actively transported
out of the cell by the ATP-binding cassette transporters, ABCC1 and ABCG2.
Within the cell, it undergoes polyglutamation (activation) before directly and
indirectly inhibiting enzymes of the folate, purine, and pyrimidine pathways.
Its final mechanism in psoriasis is likely to be mediated via adenosine
receptors. The key transporters and receptors selected for study are
highlighted in red. ABCC1, ATP-binding cassette, subfamily C, member 1;
ABCG2, ATP-binding cassette, subfamily G, member 2; SLC19A1, solute L
i ) Warren RB, Journal of Investigative
carrier family 19, member 1; GGH, y-glutamy| hydrolase; FPGS, Dermatology (2008) 128, 19251929
folylpolyglutamate synthase; ADORA1, adenosine receptor A1l; ADORA2a,
adenosine receptor A2a.



Voraxaze

The US Food and Drug Administration (FDA) has approved glucarpidase (Voraxaze, BTG
International Inc) for the rapid and sustained reduction of toxic methotrexate levels because of
impaired renal function.

Methotrexate, a common chemotherapeutic agent, is often given in high doses to treat or prevent
the recurrence of a number of malignant diseases, including leukemia, lymphoma, and
osteosarcoma. Normally excreted by the kidneys, patients may be at risk for methotrexate toxicity if
their renal function is impaired or if they have evidence of delayed methotrexate elimination.

"Prolonged exposure to high levels of methotrexate can result in kidney and liver damage, severe
mouth sores, damage to the lining of the intestine, skin rashes, and death due to low blood
counts," said Richard Pazdur, MD, director of the Office of Hematology and Oncology Products in
the FDA's Center for Drug Evaluation and Research, in a statement. "Voraxaze is an important new
treatment option for cancer patients aimed at preventing these toxicities associated with sustained
high levels of methotrexate."

Glucarpidase is a recombinant enzyme that is able to rapidly decrease serum levels of methotrexate
and thus reduce its concentration in most patients to below the threshold for serious toxicity. It
lowers systemic methotrexate levels by rapidly causing methotrexate to convert to glutamate and
DAMPA. Compared with methotrexate, DAMPA is 25 to 100 times less potent an inhibitor of
dihydrofolate reductase (DHFR) and is significantly less cytotoxic.



dappokokvnTiki tng MTX

A review of methotrexate pharmacokinetics / E.N. van Roon & M.A.F.J. van de Laar
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Fig. 1. Metabolic pathways of methotrexate.

ABCC /G: ATP-binding cassette (ABC) transporters; AO: aldehyde oxidase; ATIC: 5-aminoimidazole-4-carboxamide ribonucleotide transformylase;
DHFR: dihydrofolate reductase; FPG: folylpolyglutamate synthase; GGH: gamma-glutamyl hydrolase; MTX: methotrexate; MTX-PG: polyglutamated
form of methotrexate; RFC: reduced folate carrier; TYMS: thymidylate synthetase; XO: xanthine oxidase.

Clin Exp Rheumatol 2010;28 (Suppl. 61): $S27-S32



