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«Mmopei va etmwOei elAkpva, ot n xpnon tng MTX otnv Bepaneia tne PA £xel
aAAaéeL TNV pevpatodoyia oo eOKOTNTA, KAl £XEL UPWOEL TIC OEPATIEVTIKEG
NPOOoOOKLEC yLa TOUuC acOeveic Kol yLa TIC PaAPHAKEUTIKEC ETALPLEG VAL
avantuéouv véa dappaka, uPpwvovtac Tov ITAXN YLa TV EYKPLON VEWV

bappakwv»

OLD DRUGS CAN LEARN NEW TRICKS

METHOTREXATE AND ITS MECHANISM OF ACTION
BY BRUCE N. CRONSTEIN, MD

RHEUMATOLOGIST 2011



Nepivpappa TNC mapovoioonc

Neotepa otnv MTX:
= Neotepa S€60pEVA GTOV HNXAVIOUO dpaonc Kat TNV ¢appraKoKvnNTiKA tTng MTX
" YrodopLa Kol o Tou OTOMOTOC Xopnynon

= H MTX otic npoodatec KAWIKEC LEAETEC 0TV PA Kol OTLC LEAETEC SLAKOTING TWV

BLoAoylKWV apOayovIwv

= Neotepa debopéva otnv achalsia



H avantuén tng MTX

Aminopterin and First report of Systematic reports Two different preparations of
amethopterin aminopterin use for of use of low-dose methotrexate for subcutaneous
(methotrexate) the treatment of methotrexate to use in the treatment of RA
synthesized psoriasis and RA treat RA licensed by the FDA

p
1951 1964 1985 1988 2013

1948

Aminopterin Aminopterin use Methotrexate

introduced for discontinued licensed for the

the treatment because of treatment of RA

of cancer manufacturing by the FDA
difficulties

Cronstein BN, Aune TM. Nat Rev Rheumatol. 2020;16(3):145-154
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FOLIC ACID

H MTX oxeéiaotnke to 1940 cav napopolo
ovaAoyo tou PpoAkou 0¢€o¢, WOTE va
MITAOKAPEL T E€APTWHEVA OTTO TO POALKO OEU
okaAomnartia otnv de novo BlocuvOeon Twv
TIOUPLVWV KaL IUPLULOIVWYV otnv Oepaneia Tou
KOLpKivou
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METHOTREXATE

H MTX €ival avtaywvioTA
ToU POALKOU 0€E0C

= H guyxopnynon PO éxeL cav
arnotéAeopa peiwon kot 80% twv
BAEVVOSEPHUATIKWV KOl YOLOTPEVTEPLKWV
QVEMLOU UNTWV evepyELWV THG MTX

= To 6dpeAo¢ otV AVENoN TWV NITOTIKWV

evlOUwWV gival Tng taéng tov 35%

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

Methotrexate-mediated inhibition of nuclear factor
kB activation by distinct pathways in T cells and
fibroblast-like synoviocytes
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= H MTX opadomotei tnv avénpévn dpactnpiotnta touv NF-
kB otnv RA in vivo

Spurlock CF Ill, Rheumatology 2015;54:178-187
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Methotrexate Inhibits NF-«kB Activity
Via Long Intergenic (Noncoding) RNA—p21 Induction
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LincRNA-p21 expression levels in control subjects (n=45), patients
with RA who did not receive MTX (RA-MTX) (n=18), and patients
with RA who did receive MTX (RA+MTX) (n=18), as determined by
gRT-PCR. *P<0.05; **P<0.005

Néo povtélo pAeypovig otn PA, oto omnoio peiwon
Twv erunédwv tou lincRNA-p21 ocuvepyei otnv
avénon tng dpaoctnprotntac tov NF-kB

H MTX eAattwvel To eninedo Bacikng
dpaotnplotntoc tov NF-kB avéavovtog ta enineda
tou lincRNA-p21 péow pNXAVIOHOU EEQPTWHEVOU
oo pio DNA npwteivn Kivdon KAtaAuTiki
urtoopada (DNA-PKcs)

Spurlock CF Ill, Arthritis Rheum 2014; 66: 2947-2957



H MTX entavopBwvel tTnv Asttoupyia Twv pUOMLOTIKWY T KUTTAPWV HECW TNG
arnopneBuAiwonc tou foxp3 avavtn evioyutn oe aocBeveic pe PA

=  Mewovektiki Asttoupykotnta twv Treg avayvwpiletal oe MTX-naive acBeveic pe PA, evw o€ aoBeveig
uttd MTX €xeL anokatactadei n kataotaAtiki Asttovpyia twv Tregs. MapdAAnAa dtamiotwOnke
avénuevn ékppaon Foxp3 kat CTLA-4 ota Tregs.

= Néog pnxaviopog dpaong tng MTX ival n anokatAotaon TG LELOVEKTIKAC Asttoupyiog Twv Treg HEow
arnopeOUAiwong tov FOXP3 locus mov odnyei o emakoAovOn avénon otnv £ékppacn Foxp3 kat CTLA-4
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Meploplopog tnc pAsypovnc: O poAoc twv Tregs
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Ta puBpotika T KOTTOPO TTOU
EUPLOKOVTAL OTOUG LOTOUG EXOUV
duvatotnta va nopepfaivouv Kot
VoL KATAoTEAAOLV TNV
dpaotTnPELOTNTA TWV KUTTAPWYV TOU
OLVOOOAOYLKOU OUGCTHLOLTOC
AvaotéAAouv entiong tnv Asttoupyia
TWV OOTEOKAQOTWY, EVW EVIOXUOULV
TNV 00TEOPAAOCTIKN CGELPA ATO TO
eninedo tov noAvduvapou
HECEYXUMOTIKOU KUTTAPOU

Lei H, Front Pharmacol. 2015;6:184



Methotrexate
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Cronstein BN, Aune TM. Nat Rev Rheumatol. 2020;16(3):145-154



Mnxoawviepoc dpaonc tnc MTX

Methotrexate polyglutamates inhibit aminoimidazole-4-carboxamide ribonucleotide (AICAR) transformylase (ATIC),
leading to intracellular accumulation of AICAR and increased adenosine release; adenosine binds to cell surface
receptors and suppresses many inflammatory and immune reactions.

Methotrexate inhibits dihydrofolate reductase, preventing the reduction of dihydrobiopterin (BH2) to
tetrahydrobiopterin (BH4), leading to nitric oxide synthase uncoupling and increased sensitivity of T cells to
apoptosis, thereby diminishing immune responses.

Methotrexate inhibits activation of nuclear factor- kB (NF- kB) by increasing both adenosine release and activation
of adenosine receptor A2a and by inhibiting the reduction of BH2 to BH4.

Methotrexate increases the expression of long intergenic non- coding RNA p21 (lincRNA- p21), whichis a
multifunction long non- coding RNA that regulates, both directly and indirectly, a variety of critical immune and
inflammatory processes.

¢ By modulating cell- specific signalling pathways, methotrexate inhibits important pro-inflammatory properties of
major cell lineages involved in rheumatoid arthritis pathogenesis, including T cells, macrophages, endothelial cells
and fibroblast-like synoviocytes.

Cronstein BN, Aune TM. Nat Rev Rheumatol. 2020;16(3):145-154



Neutrophils
* Inhibits oxidant generation
* Inhibits adhesion and recruitment

* Inhibits neutrophil extracellular trap formation

Macrophages
* Increases M1 to M2 transformation
* Inhibits cytokine expression

* |[nhibits osteoclast differentiation

T cells

* Inhibits T cell receptor-triggered activation
* Inhibits activation-induced cell death

* Inhibits FAS-FASL-mediated cell death

* Increases requlatory T [ng] cell differentiation

* Mediates T cell-mediated suppression of T cell

proliferation

Endothelial cells
* Increases barrier integrity

¢ Inhibits cedema formation

Fibroblast-like synoviocytes

* Inhibits metalloproteinase production

MTX: dpaon HEow ameAeVOEPWONG
adevoaoivng

In a randomized prospective study, ingestion of caffeine,
a non- selective adenosine receptor antagonist, reduced
the therapeutic response to methotrexate in patients
with RA

H kadeivn ivol avtaywvioTAC TwV UTTOSOXEWV TNG
adevooivne, EMOUEVWG O MPETEL VAL GUCTAVETOL GTOUG
acBOeveic pe avenapkn anavinon otnv MTX va
SLaKOTTouV TNV Ko eivn yLot lpKETEG EBOONASEG ITPLV
aAAaéouv Bepaneia

Cronstein BN, Nat Rev Rheumatol 2020;16(3):145-154



Kadeivn eni duocaveéioc o MTX

Mia €éwg 122 koutaAwd ‘instant coffee’ (containing ~30— 45 mg caffeine) o€ 160 to 200 ml vepo (mpwi —Bpaduv,
ENMOMEVO MPWi), cuvoAkd ~90 to 135 mg kadeivnc o 24 wpec. MNa 6coug ivouv RON KapE, pePLKA EETpa
dAvtlavia

EvaAAlaktikad pavpn cokoAadarta, 20 gr 1 wpa rtpwv tnv AYn MTX. Ta 20 g pavpng GOKOAATOG TEPLEXOUV 22 mg
caffeine, 14.8 mg theophylline and 424 mg of theobromine, 6Aa napaywya tng peBuA-§avOivng.

AnoteAéopata o€ 120 acBeveic pe dvoavetia:

66/120 (55 %) Complete relief—able to continue taking advised MTX dose
16/120 (13.3 %) Partial relief—able to continue taking advised MTX dose but only with antiemetics

9/120 (7.5 %) Minimal relief better but some symptoms persisting—able to continue taking reduced MTX dose and

with antiemetics

12 (10 %) Caffeine failure—no relief at all.

Malaviya AN, Clin Rheumatol. 2017;36:279-285



Neotepa dedopeva otov HETABOALOMO KAl TNV
dapupakokwvntikn tTnc MTX -Yrtodopla ko arno

TOU otopatog MTX



Movomnatia petadpopac
Kot PAPUOKOKLVNTIKN TNC
MTX

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

= ABCC1 (ATP-binding cassette, subfamily C,
member 1)



MTX: QappHaKOKLVNTIKA

—— Oral MTX —MTXAlab — MTXAlth
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Zuykévipwon MTX évavtl xpovou amno xopnynon yia oral MTX, MTX pe éveon otnv KOWALA KoL EVEGH OTO UNEoO. a

10 mg dose, b 15 mg dose, ¢ 20 mg dose, and d 25 mg dose
Schiff MH, Rheumatol Int 2017;37:213-218
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H MTX eivaw mpodapako Kat n 6pacn tng EMLTEAELTOL HECW
TLOAUYAOUTOMLVIKWV KAQGHATWYV
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O oxnpatiopoc MTXPGs pakpAg Kot TTOAU HOKPAG
aAUoov e€aptatat and tnv 86on xopriynong aAla

KoLl aTtO ToVv XPOVo £KBeon¢

Dervieux T, Rheumatology 2010;49:2337-2345



Determinants of Erythrocyte Methotrexate
Polyglutamate Levels in Rheumatoid Arthritis

Ethan den Boer, Maurits C.J.F. de Rotte, Saskia M.F. Pluijjm, Sandra G. Hell,
Johanna M. Hazes, and Robert de Jonge B

" H anoteAeopatikotnta tng pebotpeatng £xeL cuoxeTLoOEel
ME TNV evéoKkuttdpla cucowpeuon twv MTX-polyglutamate
(MTX-PG)

= Zg OA\avdLKA HeAETN e epimov 350 aoBOeveic petprOnkov
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pneyaAutepn nAwkia, peyaAvtepn 60on, uPnAotepo eninedo 50-

¢doAkoU ota epuBpokuTTaApaA Kat o TUNO¢ tou eviupouv FPGS 25
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15mg/wk 25mg/wk

MTX dose of treatment

den Boer E, J Rheumatol 2014;41:2167-78
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" H peiwon oto DAS28 oxetiletau e TRV av€énon tou nocootol Twv MTXPG3 kat MTXPG4-5
Dervieux T, Rheumatology 2010;49:2337-2345
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BlrodiaBeoipotnta unodoprac kat per os MTX

SC MTX Auto-injector

(n=47, thigh) ) ) )
= Hxopriynon MTX og 66on 215 mg/efdopada
oIt TOU otopatoC paivetatl va KAVeL TAATO
otnv anoppodnon
Oral MTX
(n=47) * [ avenopkn Oepansutiky andvinon o€ §00ELC

MLKPOTEPEC TWV 15mg/sBSopdda npoteivetat n

pnetaBaon o€ utodopra MTX
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MTX Dose, mg

Schiff MH, et al. Ann Rheum Dis 2014;73:1549-1551



AUC,, (heng/mL)

BlrodiaBeopotnta unnodoprac kat per os MTX
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»=O== Oral
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65 Yyleic eBeAoVTEC HE KpLTAPLA
OLTLIOKAELGOU:

— >10 towyapo NHEPNOLwWG
— >5 pAvtlavia kadE | AAAOU TOTOU TOU MEPLEXEL
€avOivn

— Auénpévn katavaAwon aAKoOA
MPOYEULOUEVEC TTEVEC IOV TIEPLEXOUV
0.15, 0.3, 0.45, or 0.6 mL tou 50-mg/mL
MTX SitaAvpartoc, avtiotowyio pe 7.5-,
15-, 22.5-, or 30-mg MTX tabl (2.5-mg
per tablet)

Pichlmeier U, Clin Exp Rheumatol 2014; 32: 563-571



looduvapia MTX oo Tou GTOMATOC Kol UTTOS0PLwG

20 -
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Oral MTX Dose (mg)

Metatponn tng MTX amno tov otopatoc o€ Looduvapn untodopia oon

Schiff MH, Rheumatol Int 2017;37:213-218



DoappokeutikeC aAAnAermidpdoeig tnc MTX

Interactions

Source of Interactions

Increase MTX levels

. Allopurinol, triamterene

. Decrease renal MTX clearance: ciprofloxacin, cephalothin,
penicillin, probenecid, sulfonamides

. Decrease MTX excretion: diuretics, proton pump inhibitors

e  Increase MTX reabsorption by the kidney tubule: probenecid

Decrease MTX levels

. Decrease intestinal absorption of MTX:

chloramphenicol, tetracyclines

Increase the risk of bone
marrow Suppr@t‘-sion

. Chln:rramphemcal, co-trimoxazole, pyrimethamine,

sulfonamides, trimethoprine-sulfamethoxazole

Increase liver toxicity

. Alcohol, leflunomide

Taylor PC, J Clin Med. 2019;8(4):515



Retrospective evaluation of continuation rates following a switch to
subcutaneous methotrexate in rheumatoid arthritis patients failing to
respond to or tolerate oral methotrexate: the MENTOR study

= Avadpopikn HEAETN OAwV TwWV acBsvwv e PA 100% 1 e
OTOUG omoiou¢ eixe xopnynOei SC MTX o€ 90% - W~
ouvéxela tng oral MTX ota Maveniotnlaka jg;f‘:: —=ITx----

voookopeia Norfolk kat Norwich
= 196 aA\afav armno oral oe SC MTX Adyw

60% -
50% A
40% -

Patients (%)

avenapkoug dpaong (50.5%), aver@upunteg .

evepyeleg (43.9%), N AAAeg autieg (5.6%). MoAv 20% -

VP nAog Badudc mapaplovic otnv aywyn 10% -

StanotwOnke pe 83.0% twv acBevwv oe SC O 12345678 09101112131415161718192021222324
MTX o€ 1 €10¢, 75.2% ota 2 £€tn, kot 47.0% ota 5 Months

£tn. —— Adverse event cohort (n = 63) = = Lack of efficacy cohort (n = 73)

=  Meta tnv aAlayn oe SC MTX, < 10% twv
aoBevwv EAapav BloAoyikn Beparneio Adyw
OLVETTAPKOUC amavtnong

Continuation rates for lack of efficacy and adverse
event cohorts after initiation of SC MTX

Scott DGI, et al, Scand J Rheumatol 2014;43:470-476
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ORIGINAL ARTICLE

Cost-minimisation analysis of subcutaneous methotrexate
versus biologic therapy for the treatment of patients

with rheumatoid arthritis who have had an insufficient
response or intolerance to oral methotrexate

Ray Fitzpatrick - David GI1 Scott + lan Keary

H kat@oAwkn xprion tn¢ SC MTX o€ cuvEXeLa tn¢G amotuyiac tng MTX oo tou
OTOMATOC £XEL TNV duvatotnta va e€otkovounoet £7,197 ava acBbevn yia to
PWTO £T0C TNC Oepameiog

Fitzpatrick R, Clin Rheumatol. 2013;32:1605-12



RESEARCH ARTICLE

Comparison of oral versus parenteral
methotrexate in the treatment of rheumatoid
arthritis: A meta-analysis

Andreea M. Bujor'#, Sahar Janjua'®, Michael P. LaValley?, Josefina Duran?,
Jiirgen Braun®, David T. Felson'

1 Department of Medicine, Boston University School of Medicine, Boston, Massachusetts, United States of
Amerca, 2 School of Public Health, Boston University, Boston, Massachusetts, United States of America,

3 Department of Clinical Immunolegy and Rheumatology, Pontificia Universidad Catdlica de Chile, Satinage,
Chile, 4 Institut fiir angewandte Statistik Dr. Jorg Schnitker GmbH, Bielefeld, Germany

Meta-avaAuon: oo TOU GTOUOTOC
gvavtL mopeviepkn MTX otn PA

Study Oral Parenteral Odds ratio, 95% Cl Odds ratio, 95% CI
Patients Total Patients Total Weight
with ACR20 patients with ACR20 patients
Braun (2008) 143 187 159 188 56%  1.69 [1.00, 2.84] ——
Ahmed (2010) 4 44 23 40 12% 13.53 [4.06, 45.10]
Islam (2013) 37 46 43 46 9% 3.49 [0.88, 13.84]
Dhaon (2016) 21 45 28 45 23%  1.88[0.81, 4.36] -
Total 205 322 250 319 100% 3.02 [1.41, 6.46] B
0.05 1 20
Favorsoral Favors parenteral
Study Oral Parenteral Weight Odds ratio, 95% CI
Patients with Total Patients with Total
any AEs patients any AEs patients
Braun (2008) 116 188 128 193 80% 1.22 [0.80, 1.86] ——
Ahmed (2010)
Islam (2013)
Dhaon (2016) 22 45 18 45 20% 0.70 [0.30, 1.61]
. =
Total 138 233 146 238 100% 1.09 [0.75, 1.59]
0.25 A 4

Favors oral Favors parenteral

Summary OR for achieving ACR20
using parenteral vs. oral MTX

Summary OR for adverse effects data
(any AE)

Bujor AM, PLoS ONE 2019: 14(9): 0221823



MTX otnv KAwiKn mpaén: AMOTEAEGUATIKOTNTOL

= MovoBepamneia otnv PA évavtl BloAoyikwv tapayoviwv Kat JAK avactoAEwv
"  AMOTEAEGUATIKOTNTA OE CUVOUV OO ME BLOAOYLKOUG TTAPAYOVTEC

= H dpaon tng MTX Evavtl TG AvocoyoviKOTNTOC TWV BLoAoyikwv PapraKwV



1" TuvoAwdc Seiktng Sharp

Ry MeAétn TEMPO: EKtipnon

y /%f"” anoteAecpatikotntag MTX, etanercept i
0: _/_f_/_j_/__————%/lx ’

_l_M-mMWM; ] TOU GUVOUVOOHOU TouG otn PA
57 Itévwon pecapBpiov

2+ = 12 uAveg, 686 acBeveic o 3 opadec

7 f,,,ff’j]g “”Fﬂ#ﬂﬂﬂj = A&loAoynon anoteAeopatikotntog pe deikteg ACR
4::-—-«—':"—'———______i "

n = Ektipnon aktivoAoylkng eEEALENC

Klareskog L, Lancet 2004;363:675-81




Ao BPWOELC: TL MPOYUATIKA ONUALVOUV

AvoTtu)wg
KALTL
daivetal

‘Enaba
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SLapBpwon

To ouvoAwkG Sharp score €XeL HEYLOTO TIC 448 HOVASEC, EMOUEVWG OGO CNUAVTLKA ELvall yLa Tov acOevi] KoL TO KOWVWVLKO
oUvoAo n 1 povada otn dietia, wote va dikatoAoyeitan to kdotog Twv ~16.000 evpw yLa va anodpeuyBei pia dtaBpwon oe
gva SAKTUAO;



Clinical and epidemiological research

EXTENDED REPORT

A randomised controlled trial of etanercept

and methotrexate to inc

uce remission in early

inflammatory arthritis: t

ne EMPIRE trial

J L Nam," E Villeneuve, > E M A Hensor," R J Wakefield,' P G Conaghan,’

M J Green,>* A Gough,* M Quinn,* R
D M van der Heijde,” P Emery'

Reece,’> SR Cox,® M H Buch,'

Objective To compare the efficacy of etanercept (ETN) and methotrexate (MTX) versus
MTX monotherapy for remission induction in patients with early inflammatory arthritis

Nam JL, et al. Ann Rheum Dis 2014;73:1027-1036



MTX + ETN €vavtt MTX povoBepamneioc o mpwipn

bAsypovwdn apOpitida

DAS28CRP < 2.6

Proportions of patients with DAS28-CRP<2.6 and DAS44- 100 1
CRP<1.6, and DAS28-CRP<3.2 and DAS44-CRP<2.4. ° 80 -
Methotrexate +placebo (n=55) (———), fg? 60 - PR _# Vi
methotrexate+etanercept (n=55) ( ......... ) 8 a0 ] .7 —
9 /
20 + /
D T T T T 1
2 12 26 52 78
Week

Conclusions Z€ auti tnv opdda acOsvwv pe mpwipn pAsypovwdn
apOpitida, oxedov to 1/3 dev ixe evailoONTEC KAl SLOYKWHUEVEC
opBpwoslg petd éva £€to¢. H MTX+ETN 6&v uneptepoloE TNG
povoOeparneiac pe MTX HE auto to Kptiplo. H KAwLKR ardvinon, Omwe
kot DAS28-CRP<2.6, emITeELXONKOV TPWLHOTEPO LLE TOV OUVOUV OGO
MTX+ETN

Week

DAS44-CRP < 1.6

100 ~
80
1]
g 60 - -
E .:’#_u-"
o 40 - ot
L] "
a o /
20 - /
D T I T T 1
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Week
DAS44-CRP<2.4
100 A~
EI:I 50 ,-"'.:-'._—-" sl -
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20 -
D T | T | 1
2 12 26 52 78
Week

Nam JL, et al. Ann Rheum Dis 2014;73:1027-1036



Me Baoko pappako tTnv MTX otnv mpwiun PA

Clinical and epidemiological research

EXTENDED REPORT

A treat-to-target strategy with methotrexate

and intra-articular triamcinolone with or without
adalimumab effectively reduces MRI synovitis,
osteitis and tenosynovitis and halts structural
damage progression in early rheumatoid arthritis:
results from the OPERA randomised controlled trial

Axelsen MB, et al. Ann Rheum Dis 2015;74:867-875
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Axelsen MB, et al. Ann Rheum Dis 2015;74:867—-875
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r ™
Phase |
No contraindication for methotrexate ( Clinical diagnosis of } Contraindication for methotrexate
i L Rheumatoid Arthritis’ J ji
\ Start Combine with short-term + Start leflunomide ¢ )
methotrexate® glucocorticoids or sulfasalazine
J |
Improved
at 3 months
and achieved target at Yes,
6 months? o
Continue Dose reduction in
sustained remission*
> No <

Smolen JS, et al. Ann Rheum Dis 2020;79:685—699



Efficacy and safety of ascending methotrexate dose in combination with
adalimumab: the randomised CONCERTO trial

DAﬁ:g(%IIQz% ;3.2 DAﬁiaQ(%Tz{)] <52.G :E“ Adalimumab Pharmacokinetics
- w - " £ 12_
1001 AmTSS <0.5 D 1001 AmTSS <0.5 g
40+ 40 *-E*
31.6
£ 30, 27.3 2 30, 265 3
- 194 200 - 212 s
o 20 a 204 153 150 =
BE “ ’ :
10- 10-.—. :
S
0- 0- g
] I ] L] I L] T
-ADA‘i' 2.5mg MTX DADA*’ 10 mg MTX - 2 4 8 12 16 20 26
I ADA + 5 mg MTX [ ]ADA +20 mg MTX Week

= RCT pe MTX-naive aacBeveic pe apxikn tautoxpovn xopriynon Adalimumab 40mg/2w
= 4 opddec twv 100 aacOevwv nepimov pe 5, 7.5, 10 kat 20mg MTX per os
= Agv StamiotwOnKke onpavtkn dtadopd petall twv opadwv 10 kat 20mg MTX

Burmester G-R, et al. Ann Rheum Dis 2015;74:1037-44



The issue of bioavailability of oral low dose methotrexate: should we choose
only 10 mg of MTX a week in conjunction with anti-TNF therapy?

O aoBeveic ntav MTX-naive kat EAafav tavtoxpova Adalimumab kat MTX o€ avtiBeon pe tnv

KAWVIKA Ttpaén
H MTX 600nke per os o€ pia d40on, yeyovog mou HelwVeL oadpwc TNV anoppodnon twv 20mg

H BrodiaBeopotnta Adyw dtadpopdc otnv armoppodnon tng MTX artd Tou oTOHaToC OLKIAEL Ao

30% £wg 90% tn¢ xopnynOeicag doong

Exel anmodeyOel otL 1O ota 15mg per os eBdopadiaia ddon n anoppodnon pewwvetat kot 30%, pe

olUotaon 2 86cewv Kal pecodiaotnua >12h

Mo npaypatikn a€loAoynon peyaAvtepwv d6oswv MTX o ouyypadEac npoteivel umodopla

Xxopnynon 215mg, wote va UnopEeL va cuykpLOei pe ta 10mg armo Tov GTOMATOC

Zeidler H. Ann Rheum Dis 2014;73:e50



The role of concomitant methotrexate dosage

and maintenance over time in the therapy of
rheumatoid arthritis patients treated with

adalimumab or etanercept: retrospective
analysis of a local registry

o
o
|

0.6

Retention probability
o
N

0.2 1

0.0 -

-1 No MTX

- Low-dose MTX
-1 High-dose MTX

Two-year drug survival of TNFi treatment according to maintenance

|
1

Years

of baseline concomitant MTX regimen

|
2

>

Patients achieving
DAS28 remission (%)

Adon MTX oto cuvéua oMo ME avTL-
TNF aywyn Kat pokpoxpovia Ekoon

B
80 x 2 80
<o
D 2
60 w g 60
=y
46 2% =
S 2
40 % @ 40
o o
o Q
23.4%23.2% w T
20 = o 20
o £
= T
©
o 3
6 months 12 months 24 months o 6 months 12 months 24 months
B High-dose MTX Low-dose MTX [l No MTX

The impact of maintenance of baseline concomitant MTX regimen on (A)
DAS 28 remission and (B) European League Against Rheumatism
good/moderate clinical response

Favalli EG, Drug Des Devel Ther. 2018;12:1421-1429



ORIGINAL RESEARCH

RMD

Methotrexate effect on immunogenicity

Open and long-term maintenance of MTX kot avocovonK()tnta
Wil adalimumab in axial spondyloarthritis: ) ,
el 2 multicentric randomised trial BlOAOVleV napayoviwyv

Table 1 Baseline characteristics of the 107 patients with

axial spondyloarthritis who received adalimumab with or
without MTX (n=107)

MTX+ MTX-
(n=52) (n=55) P value , ,
= 107 aocBeveig pe aovikn
Sex, male 22 (42) 28 (51) 0.48 ,
- ornovdulapOpomnadeLla
HLA B27-positive 30 (58) 33 (60) 0.78 ,
) = Tuyxawomoinon 1:1
9° (yearsi 43(18-71) 41(18-65) 0-61 = 2 ¢BS6 npuv to adalimumab kat

Bm (kg/m?) | 25(18-35) 27(17-40) 0.24 uEeTé avéL €BS, MTX 10 mg
Disease duration 3 (0-34) 2 (0-41) 0.93 urtoSopiwe (MTX+) A 6xt (MTX-)
(years)
Previous TNF 12 (23) 8 (15) 0.38
inhibitor
ASDAS 3.0(1.0-5.4) 3.2(1.5-5.0) 0.70

CRP level (mg/L) 2.5 (0-65) 4 (0-57) 0.50 Ducourau E, RMD Open 2020;6:¢001047




ORIGINAL RESEARCH

RMD
Open

Methotrexate effect on immunogenicity
and long-term maintenance of MTX kot avoooyovikotnta BLOAOYLKWV
Vil adalimumab in axial spondyloarthritis: TOLPAYOVIWV

gasaalll 2 multicentric randomised trial
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ORIGINAL RESEARCH

RMD
Open

Methotrexate effect on immunogenicity

and long-term maintenance of MTX kot avoooyovikotnta
Flyalingls limumab in axial ndvloarthritis: ' .
iscloseieal ada u ab. axial spo dy. oarthritis BLOAOYIKWV TTOLPOYOVTWV
a multicentric randomised trial
A B c
[ I ———
=, ~ MTXno/shart MTX duration b == adalimumab C = 4pg/mL
Time (weeks) Time (weeks) Time (weeks)

Adalimumab maintenance according to (A) anti-drug antibody (ADA)+ versus ADA- at week 26 (W26), (B) methotrexate (MTX) long
duration, that is >W26, versus no MTX or MTX short duration, that is <W26 and (C) adalimumab concentrations<1st quartile at W8,

that is <4 pg/mL, versus adalimumab concentration 21st quartile, that is 24 pg/mL
Ducourau E, RMD Open 2020;6:e001047
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EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019 update

Josef S Smolen © " Robert B M Landewé > Johannes W Bijlsma,"‘1
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Recommendations
1. Therapy with DMARDs should be started as soon as the diagnosis of RA is made. 1a A
‘ Treatment should be aimed at reaching a target of sustained remission or low disease activity in every patient.* 1a

Monitoring should be frequent in active disease (every 1-3 months); if there is no improvement by at most 2b B
3 months after the start of treatment or the target has not been reached by 6 months, therapy should be
adjusted.
4, MTX should be part of the first treatment strategy. 1a A
‘ In patients with a contraindication to MTX (or early intolerance), leflunomide or sulfasalazine should be 1a A
considered as part of the (first) treatment strategy.

b. Short-term glucocorticoids should be considered when initiating or changing csDMARDs, in different dose 1a A
regimens and routes of administration, but should be tapered as rapidly as clinically feasible.

1. If the treatment target is not achieved with the first csDMARD strategy, in the absence of poor prognostic 5 D
factors*, other csDMARDs should be considered.

8. q If the treatment target is not achieved with the first csDMARD strategy, when and poor prognostic factors* are 1a A
present, a bDMARDT or a tsDMARD# should be added.

9. bDMARDs and tsDMARDs should be combined with a csDMARD; in patients who cannot use csDMARDs 1a A
as comedication, IL-6 pathway inhibitors and tsDMARDs may have some advantages compared with other
bDMARDs.

10. If a bDMARD" or tsDMARD™ has failed, treatment with another bDMARD* or a tsDMARD# should be “b A
considered; if one TNF inhibitor therapy has failed, patients may receive an agent with another mode of action  *5 D
or a second TNF inhibitor.

11. . If a patient is in persistent remission after having tapered glucocorticoids, one can consider tapering bDMARDs 1b A
or tsDMARDs, especially if this treatment is combined with a csDMARD.

12. If a patient is in persistent remission, tapering the csDMARD could be considered. Zb B

Smolen JS, et al. Ann Rheum Dis 2020;79:685-699



4. Methotrexate (MTX) should be part of the first treatment
strategy (unchanged)

“MTX remains the anchor drug in RA; not only is it an efficacious csDMARD by itself but it is also
the basis for combination therapies, either with GC or with other csDMARDs, bDMARDs or
tsDMARD:s. It is important to reiterate that MTX (whether administered orally or subcutaneously)
should be escalated to a weekly dose of about 0.3 mg/kg and that this escalation should be done

within 4-6 weeks.

In the Western hemisphere, the optimal therapeutic dose will be around 20-25 mg per week”

Smolen JS, et al. Ann Rheum Dis 2020;79:685-699



MovoOepaneia | pe MTX;

9. bDMARDs and tsDMARDs should be combined with a csDMARD; in patients who cannot use
¢sDMARDs as comedication, IL-6 pathway inhibitors and tsDMARDs may have some advantages
compared with other bDMARDs (unchanged). The task force reiterated that—in contrast to
clinical practice where up to 40% of patients are on bDMARD monotherapy—combination
therapy is advantageous with respect to efficacy compared with monotherapy for all bDMARDs

and tsDMARDs and with respect to immunogenicity for all b(DMARDs.

Smolen JS, et al. Ann Rheum Dis 2020;79:685-699



Different RA Combination Treatments
Centered on MTX

Induction
Maintenance
Rituximab + x* Abatacept +
MTX MTX

MTX +/- |
Tocilizumab Triple

+MTX GC (bridge | DMARD +/-

GC

Tx)

Double
DMARD +/-

JAK Inhibitor GC
+ MTX

*Initial combination (biologic + MTX) followed by biologic discontinuation
Graudal N, et al. PLoS One. 2014;9:e106408.



Factors Associated With Sustained Remission in
Rheumatoid Arthritis in Patients Treated With
Anti-Tumor Necrosis Factor

Study author,
vear (ref.) (no.)

Predictor: oulcome measure used

Effect size
Odds ratio

(95% confidence interval)t

Association with

sustained remission

Barnabe et al, 2014
(17) (1,118)

Furst et al, 2011
(24) (3,179)

Balogh et al, 2013
(19) (273)

Tanaka et al, 2015
(18) (197)

Einarsson et al,
2015 (20) (2,416)

Baseline physician global (high): DAS28

Obesity: ACR/EULAR Boolean (excluding
CRP)

Tender joint count (high): CDAI

Early response to treatment (<16 weeks):
DAS28

Higher baseline disease activity: DAS28

Higher baseline disease activity: CDAI

Disability: CDAI

Increased disease duration (5-year incre-
ments): CDAI (but not by DAS28)

Age: DAS28 (but not by CDAI)

Female: DAS28 (but not by CDATI)

Concomitant prednisolone: CDAT (but not
by DAS28)

Prior anti-TNF use: CDAI

Prior anti-TNF use: DAS28

Concomitant methotrexate: CDALI

Concomitant methotrexate: DAS28

Tender joint count: DAS28%

Increasing age: DAS28%

Lower patient global score: DAS28-ESR

Shorter disease duration: DAS28-ESR

Lower baseline HAQ DI score: DAS28-
ESR

Lower baseline ESR: DAS28-ESR

Lower baseline DAS28-ESR: DAS28-ESR

Female: DAS28

Higher baseline disease activity: DAS28

Earlier calendar year of starting anti-TNF:
DAS28

Higher HAQ: DAS28

Increasing age: DAS28

Concomitant methotrexate: DAS28

0.80 (0.66-0.99)
0.30 (0.10~0.90)

0.96 (0.92-1.00)
1.88 (1.27-2.78)

0.37 (0.19-0.73)
0.57 (0.39-0.84)
0.25 (0.08-0.79)
0.85 (0.75-0.97)

0.79 (0.63-1.00)
0.43 (0.23-0.82)
0.69 (0.47-1.00)

0.98 (0.96-1.00)
0.72 (0.54-0.94)
1.55 (1.00-2.42)
2.83 (1.18-6.80)
0.910; P=0.031
0.942: P<0.0001

41.3 vs. 54.9 mm; P = 0.0004
7.5 vs. 9.6 vears; P =0.005
0.96 vs. 1.42; P<<0.0001

44.1 vs. 53.0 mm/hour; P=0.0374
5.11 vs. 5.70; P=0.005

0.57 (0.44—0.75)
0.62 (0.55-0.70)
0.89 (0.85-0.93)

0.39 (0.31-0.49)
0.98 (0.97-0.99)
2.02 (1.51-2.71)

Negative
Negative

Negative
Positive

Negative
Negative
Negative
Negative

Negative
Negative
Negative

Negative
Negative
Positive
Positive
Negative
Negative
Positive
Positive
Positive

Positive
Positive
Negative
Negative
Negative

Negative
Negative
Positive

Evidence identified in this
review supports current
recommendations for
methotrexate coprescription
and highlights the negative
impact of particular clinical and
demographic

features on the likelihood of
achieving optimal response to
anti-TNF treatment

Hamann P, Arthritis Care Res 2017;69(6):783-793



Enti pakpoxpovioag Upeong o€ cuvdbuaopo MTX pe BroAoyiko
DMARD, nw¢ LELWVOUUE TNV AYWYN;

11. if a patient is in persistent remission after having tapered glucocorticoids, one

can consider tapering bDMARDs or tsDMARDs, especially if this treatment is
combined with a csDMARD.

«thus for cost and safety reasons, the committee still supports that b DMARD and
tsDMARD rather than csDMARDs should be tapered first. Among the participants,
93% approved this change.»

Smolen JS, et al. Ann Rheum Dis 2020;79:685-699
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Propensity-Adjusted Association of Methotrexate

With Overall Survival in Rheumatoid Arthritis MTX ko
’
Mary Chester M. Wasko,! Abhijit Dasgupta.” Helen Hubert,?
James F. Fries,* and Michael M. Ward? Enl lwon thv

PA

= 5626 aoBeveic pe PA napakoAoudnon
yla 25 €tn, 666 Bavartol oto dtdocTnua
oTo

. = Hxprion tn¢ MTX ywa dtdotnua
HEYAAUTEPO TOU £TOUC dLarmiotwOnke
OTL ouvdualetal BUe HElwoN TNG
Ovnrtotntac kata 70%

Hazard ratio

Wasko MC, Arthritis Rheum. 2013;65:334-42

Cumulative prﬂsuré for MTX r:years}.



Methotrexate and Lung Disease in Rheumatoid Arthritis

A Meta-Analysis of Randomized Controlled Trials

22 TUXaLOTIOLNMEVEG HEAETEC e 8.584 aoBeveic amod to
1990 -2013

MeAéteg >100 aoBeveig, >6 MAVEC

Av&non enelcodiwv avanvevoTtikwv Aotpwéewv (RR
1.11), OXt OpwG un Aotpwdwv cuppaviwv (RR 1.02)

ZTNV UTTOOMAS A TWV MEAETWV IOV Kataypdadovrat
nepLoTATiKA ntvevpovitidag avadépetal RR 7.81

H nAéov npdodatn RCT mou avadEpeL MEPLOTATIKO
nvevpovitidag anod pebotpegatn SnpootevOnke to 2001

Oewpeital e§oPETIKA TILOAVO OTL UITNPEE UTIEPEKTIUNGN
Aoyw AavOaopévng dtayvwong npo 20etiog

Year

Risk Ratio
M-H, Random, 95% CI

1940
19492
1906
19497
1987
1997
2000
2000
2001
2004
2006
2006
2007
2008
L0009
2009
2009
2009
2009
2010
2010
2011

IXETLKOG
Kivéuvocg
TVveLpovitidag
ornoe MTX

~——

001 01 1 10 100
Favours methotréxate Favours comparator

Conway R, Arthritis Rheum 2014; 66:803-812



Methotrexate-Associated
Pneumonitis and Rheumatoid
Arthritis-Interstitial Lung Disease:
Current Concepts for the Diagnosis
and Treatment

George E. Fragoulis 2, Elena Nikiphorou?, Jérg Larsen*, Peter Korsten® and
Richard Conway

Methotrexate-induced pneumonitis in a 77-year-old man with rheumatoid arthritis. (A) Posterior-anterior chest radiograph immediately before the initiation
of treatment. Following 10 days of methotrexate, the patient experienced progressive dyspnea and fever. Follow-up chest radiography showed bilateral
heterogeneous opacities in all lung zones. (B) The patient was transferred to the intensive care unit for supportive treatment. High-dose glucocorticoids were
administered and gradually withdrawn following clinical and radiological improvement. Initial high-resolution CT scanning showed diffuse infiltrates and
bilateral patchy consolidations with only very limited ground-glass opacities (images not shown). (C) Seven months after stopping methotrexate, the changes

of pulmonary toxicity had fully resolved
Fragoulis GE, Front Med (Lausanne). 2019 Oct 23;6:238



Methotrexate-Associated
Pneumonitis and Rheumatoid
Arthritis-Interstitial Lung Disease:
Current Concepts for the Diagnosis
and Treatment

George E. Fragoulis "2, Elena Nikiphorou?®, Jérg Larsen*, Peter Korsten® and
Richard Conway®

Interstitial lung disease in a 56-year-old woman with rheumatoid arthritis. (A) One millimeter transverse axial CT-section through the lung bases show
subpleural honeycombing and early traction bronchiectasis (arrows), consistent with a usual interstitial pneumonia pattern. (B) Nine months later, the
patient developed severe dyspnea at rest and required mechanical ventilation. On bronchoalveolar lavage, influenza A virus was found to be present. A
follow-up CT now showed a small right-sided pleural effusion and multifocally confluent consolidation, partially obscuring equally patchy bilateral
ground-glass opacification. A few thickened septae (crazy-paving pattern) could be delineated (not shown). These findings were consistent with a viral
pneumonia. Despite extracorporeal membrane oxygenation therapy, the patient deceased.

Fragoulis GE, Front Med (Lausanne). 2019 Oct 23;6:238



All CVE Favors MTX  Favors no MTX

Bernatsky et al. 2005 —a—
Bozaite-Gluosniene et al. 2011 ——
Choi et al. 2002 ——i
Greenberg et al. 2011 —_—
Nadareishvili et al. 2008 S E—
Suissa et al. 2006 —a—
van Halm et al. 2006 I
Wolfe et al. 2008 —a—
All HEH

0 2

Heterogeneity: Taw?=0.06, Ch£=17.68, df=7 (p=0.01); P=60%
Test for overall effect: Z=2.69 (p=0.007)

Myocardial infarction Favors MTX  Favors no MTX
Bozaite-Gluosniene et al. 2011 —a—i
Suissa et al. 2006 —a—
Wolfe et al. 2008 —a—
All HiH
0 2

Heterogeneity: ChP=7.47, df=2 (p=0.02); P=73%
Test for overall effect: Z=2.45 (p=0.01)

Congestive heart failure Favors MTX  Favors no MTX
Bernatsky et al. 2005 HilH
0 2
Stroke Favors MTX  Favors no MTX
Nadareishvili et al. 2008 ——
0 2
MACE Favors MTX | Favors no MTX
Greenberg et al. 2011 —
van Halm et al. 2006 -—
All — &

0.81[0.6, 1.0]
0.54 [0.37, 0.77]
0.3[0.2,0.7]
0.94[0.49, 1.80]
0.78 [0.40, 1.50]
0.81[0.60, 1.08]
0.12[0.02, 0.59]
1.0[0.7, 1.3]
0.72 [0.57, 0.91]

0.54[0.37, 0.77]
0.81[0.61, 1.08]
1.00 [0.77, 1.30]

0.81 [0.68, 0.96]

0.8 [0.6, 1.0]

0.78 [0.40, 1.50]

0.94 [0.49, 1.80]
0.12[0.02, 0.59]
0.38 [0.05, 2.84]

20.5%
15.8%
6.8%
8.7%
8.6%
18.3%
2.0%
19.2%
100%

22.3%
35.3%
42%
100%

100%

100%

58.5%
41.5%
100%

MTX kot Kopdraka
ocupBapata o€ PA,

WA kot pwpiaon

CVE= cardiovascular event
MACE= major adverse
cardiac event

Roubille C, et al. Ann Rheum Dis 2015;74:480-489



Identification of Risk Factors for Elevated
Transaminases in Methotrexate Users Through an
Electronic Health Record

MpoyvwoTtikoi mapdayovteg yia avénon twv tpavoapivacwyv Aoyw Anyng MTX:
= Nayvoapkia (body mass index >30 kg/m?)

= XoAnotepoAn >240 mg/dl

=  AU¢non Twv TPOVOAMLVAoWYV TIPLV TN Xopriynon MTX

= Juyxopnynon BLoAoyLlKWV TtapolyoOvVIwv

=  Mn tavtoxpovn xopriynon doAitkol o¢€og

AOCOEVAC HE AUTA TA XOLPOAKTNPLOTLKA KOl >3 TLAPAYOVIEG CUVVOCHPOTNTAC

npoPAEmeTaL va £XeL 90% miBavotnta avénong Twv TPAVOAILVOCWY TOUC TPWTOUC 7

MAVEG Ao tnv Evapén aywync pe MTX

Schmajuk G et al, Arthritis Care Res 2014; 66: 1159-1166



faotpikn duocaveio cav aitio drakomnng tng MTX

50
40
o)
- . 30.8%
)]
= 23.3% .
_ﬂﬂ__._l 20 20.0%
[4+]
o 12.5% 13.3%
ol .
0

0-1 mclntns 1-3 manth's S-E- months 5—12 l'|1DI'IthSI >12 mcmths;'

Timing of treatment discontinuation

420 acBeveic EAaBav MTX per os yia PA R WA

28.6 % SLEkoPav TNV aywyn Adyw yaotpkng ducaveéiog

O néEoog xpovog drakomng tng MTX Adyw tn¢ yaotpkng ducavediac Atav 8.1 + 11.5 uiveg anod tnv Evapén, HE
TNV MAELOVOTNTA TO MPWTO TPiIKNVO

MNoocooto 52.6 % Twv acBevwv tou AAAAEE O TTAPEVTEPLKN XOPyNon CUVEXLOE TNV Bepaneia

Dalkilic E, Mod Rheumatol. 2013;23:525-8



Adverse events and infections in patients with rheumatoid
arthritis treated with conventional drugs or biologic agents:
a real world study
C.E. Lampropoulos!, P. Orfanos?, V.-K. Bournia', T. Karatsourakis', C. Mavragani',

D. Pikazis', M.N. Manoussakis!, A.G. Tzioufas!, H.M. Moutsopoulos!,
P.GG. Vlachoyiannopoulos'!

= 1403 acOeveic pe PA, 969 éAafav povo DMARDs, 434 pe bDMARDs

= O kivéuvocg yia ontoradnmote AE, aveaptitwg Baputntag, Atav nepinov dunAdcioc ota bDMARDs (HR
1.98)

= MovoOepancia pe MTX 681 acBOeveig, péon 66on MTX 10.7 mg (+1.9).

= Je Staxwplopd tou deiypatog ota 210 mg R uPnAdotepn d6on (561 acBeveic) Evavti katw Twv 10mg (120
aoBeveic), dranotwOnke otL oL acBeveic otnv xapnAotepn doon sixav avénpévo kivéuvo yla avert@uunto
ocUMBAvV o€ oUYKpLoN KE TNV opdda tng uPpnAotepng 6oong (HR=1.55, 95% Cl: 1.12 to 2.13, p=0.008)

Lampropoulos C, Clin Exp Rheumatol. 2015;33:216-24



, o MTX tnv erntoxn touv COVID-19
BSR Risk Stratification

Risk Factor Score
Corticosteroid > 20 mg / day for more than 4 weeks 3
Corticosteroid > 5 mg to < 20 mg / day for more than 4 weeks 2
Cyclophosphamide at any dose IV or PO within the last 6 months 3
Taking||eflunomide, methotrexate|(count each medication as 1 point, if on both drugs = 2 patients) 1

One immunosuppressive medication, biologic/monoclonal or small

. |
molecule immunosuppressant
Two or more immunosuppressive medication, biologic/monoclonal or 5
small molecule immunosuppressant
Any of the following: Age 70+, diabetes mellitus, lung condition, chronic kidney disease, heart 1
disease, high blood pressure
Hydroxychloroquine, sulfasalazine alone or in combination 0

British Society for Rheumatology. Risk stratification of patients with autoimmune rheumatic diseases.
Price E, et al. Clin Med (Lond). 2020.



MTX tnv erntoxn touv COVID-19

BSR Risk Stratification

2 3 points: Shielding: for
people at the highest risk.
Stay at home at all times
and avoid all face-to-face
contact for at least twelve

2 points: Self-isolating:
for people at moderate
risk. Stay at home and
avoid all face-to-face
contact outside your
home, but you can still go
out once a day for exercise

weeks from today, except
from carers and
healthcare workers who
you must see as part of
your medical care

British Society of Rheumatology. COVID-19: Identifying patients for shielding in England.
Price E, et al. Clin Med (Lond). 2020.

0-1 point: Social
distancing is what
everyone in the general
population should be

doing. You can still go out
for essential shopping
(food and medication) and
attend work if you are an
essential worker




MTX tnv erntoxn touv COVID-19
A SARS-CoV-2 Infected IMID Patient?

Exposure to SARS-CoV-2

* HCQ, SSZ, and NSAIDs may be continued

* Immunosuppressants, non-IL-6 biologics, and JAK inhibitors should be stopped temporarily, pending a
SARS CoV-2 negative result or after 2 weeks of no symptoms. The panel noted uncertainty re:
temporarily stopping MTX or LEF in this situation.

* In select circumstances, as part of a shared decision-making process, IL-6-Ri may be continued

SARS-COV-2 Positive

* Regardless of COVID-19 severity, HCQ/CQ may be continued, but SSZ, MTX, LEF, immunosuppressants,
non-IL-6 biologics, and JAK inhibitors should be stopped or held
* For patients with severe respiratory symptoms, NSAIDs should be stopped. Low consensus with regards

to stopping NSAIDs in the absence of severe symptoms
* In select circumstances, as part of a shared decision-making process, IL-6-Ri may be continued

American College of Rheumatology. COVID-19 Clinical Guidance for Adult Patients with Rheumatic Diseases. 2020.



Original Article

Recommendations for the Use of Parenteral Methotrexate )
in Rheumatic Diseases™ o

Jests Tornero Molina,** Jaimp Calvo Alen,” Javier Ballina,” Maria Angeles Belmonte,® _
Francisco ]. Blanco,® Miguel Angel Caracuel,’ Jordi Carbonell,# Héctor Corominas,” Eugenio Chamizo,!

Cristina Hidalgo, José Roman Ivorra,* José Luis Marenco,' José Vicente Moreno Muelas,™

Santiago Mufioz-Fernandez," Joan M. Nolla,° Trinidad Pérez,”? Raimon Sanmarti,9 Pilar Trenor,
Claudia Urrego,® Javier Vidal,® José Rosas Gomez de Salazar'

2UOTAOELC yLa TNV

XPon Tng
NAPEVTEPLKAC MTX

Number Recommendation LE; GR: LA
1 The bioavailability of parenteral MTX is superior to that of orally administered MTX, especially at doses LE 2b; GR B-C; LA 100%
=15 mg/week
2 ‘ In MTX-naive patients the clinical efficacy of parenteral MTX is superior to that delivered orally (at doses of LE 1b; GR A; LA 94%
15 mg/week)
3 In patients with an inadequate response to oral MTX (15 mg/week), escalating the dose utilizing the LE 2a; GR B; LA 94%
‘ parenteral route is clinically more effective
4 The safety and tolerability profile of MTX when delivered by the parenteral route is similar to that observed LE 1b; GR B; LA 100%
when it is administered orally
5 It is recommended that the use of parenteral MTX be considered in patients with highly active disease and in LE 4; GR D; LA 100%
those who showed poor adherence to oral treatment, were taking multiple drugs or were obese, and to
prevent dosing errors, always taking into account the preferences of the patient
6 The recommendation is to follow the indications for the starting dose and increases and reductions applicable LE5; GRD; LA81%
to the oral formulation
7 ‘ The panel recommends a dose of up to 25-30 mg/week of parenteral MTX LE5; GRD; LA 88%
8 In accordance with the available pharmacokinetic data, the equivalences of the doses would be the same up to LE 2b: GR B: LA 100%
‘ 15 mg; for 20 mg of oral MTX, the equivalent dose of parenteral MTX would be 15 mg and for 25 mg of oral
MTX, 20 mg of parenteral MTX
9 Subcutaneous MTX can be cost-effective in early RA in MTX-naive patients LE 2a; GR B; LA 94%
10 ‘ Parenteral administration can increase adherence to MTX LE 2b: GR B: LA 94%
11 Education in self-administration results in a high rate of adherence to treatment, satisfaction, autonomy and LE 2b: GR B: LA 100%

favors correct administration

J. Tornero Molina et al, Reumatol Clin. 2018;14(3):142-149



JUMUITEPACHLOTO

EBSopnRvta £tn ano tn oxediaon tnc kot 32 ard tnv ELoaywyn tng otn Ospaneia
NG PA, dev gival emakpLBwWE yVWOTOG 0 NXOVIONOG dpaonc tng MTX

Adoelg peyaAltepec Twv 15mg/eBdopada dev £xouv MARPN Kot YPOUMULKA
arnoppodPncon ano Tov CTOUOTOC, OTTOTE Oa MPEMEL va TPOTLUATAL N UTtodopLa
Xopriynon

Méyiotn 66on tng MTX otnv PA Bewpouvtal ta 25-30mg thv edopada

H untodopLa xopnynon nMAEOVEKTEL O€ ANMOTEAECUATIKOTNTA KOl Oa MPEMEL

rBavwe va xopnyeitatl o 0Aou¢ toug aacOeveic mpv xopnynOouv BroAoyikoi
TOLPAYOVTEC AOYW OVENTOLPKOUC OLTTOTEAECUOATLKOTNTOLG



