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

ζɾˉˇˊʶʾ ˄ʰ ʶʽˉ˖ʻʶʾ ʶʽ˂ʽˁˊʽ˄ʱΣ ˈˍʽ ʹ ˔ˊʺˋʹ ˍʹˌ ɾʆʋ ˋˍʹ˄ ʻʶˊʰˉʶʾʰ ˍʹˌ ʄɮ ʷ˔ʶʽ 

ʰ˂˂ʱ˅ʶʽ ˍʹ˄ ˊʶˎ˃ʰˍˇ˂ˇʴʾʰ ˋʰ˄ ʶʽʵʽˁˈˍʹˍʰΣ ˁʰʽ ʷ˔ʶʽ ˎ˕˗ˋʶʽ ˍʽˌ ʻʶˊʰˉʶˎˍʽˁʷˌ 

ˉˊˇˋʵˇˁʾʶˌ ʴʽʰ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˁʰʽ ʴʽʰ ˍʽˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʶˍʰʽˊʾʶˌ ˄ʰ 

ʰ˄ʰˉˍˏ˅ˇˎ˄ ˄ʷʰ ˒ʱˊ˃ʰˁʰΣ ˎ˕˗˄ˇ˄ˍʰˌ ˍˇ˄ ˉʺ˔ʹ ʴʽʰ ˍʹ˄ ʷʴˁˊʽˋʹ ˄ʷ˖˄ 

˒ʰˊ˃ʱˁ˖˄η 

RHEUMATOLOGIST 2011 



ʁʽ ˍʶ˂ʶˎˍʰʾʶˌ ˇʵʹʴʾʶˌ ˍʹˌ EULAR ɹ ʽʰ ˍʹ˄ ʻʶˊʰˉʶʾʰ ˍʹˌ ʄɮ  

Smolen JS, Ann Rheum Dis 2023;82:3ς18 



H h ˄ʱˉˍˎ˅ʹ ˍʹˌ ɾʆʋ  

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



ɶ ɾʆʋ ʶʾ˄ʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʺˌ 
ˍˇˎ ˒ˇ˂ʽˁˇˏ ̌ ˅ʷˇˌ 

SL Morgan and JE Baggott, Clin Exp Rheumatol 2010; 28 (Suppl. 61):S102-S109  

Á ɶ ˋˎʴ˔ˇˊʺʴʹˋʹ ʊʁ ʷ˔ʶʽ ˋʰ˄ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶʾ˖ˋʹ ˁʰˍʱ ул҈ ˍ˖˄ 

ʲ˂ʶ˄˄ˇʵʶˊ˃ʰˍʽˁ˗˄ ˁ ʰʽ ʴʰˋˍˊʶ˄ˍʶˊʽˁ˗˄ 

ʰ˄ʶˉʽʻˏ˃ʹˍ˖˄ ʶ˄ʶˊʴʶʽ˗˄ ˍʹˌ ɾʆʋ 

Á ʆˇ ˈ˒ʶ˂ˇˌ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍ˖˄ ʹˉʰˍʽˁ˗˄ 

ʶ˄ʸˏ˃˖˄ ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ ор҈ 

ɶ ɾʆʋ ˋ˔ʶʵʽʱˋˍʹˁʶ ˍˇ мфпл ˋʰ˄ ˉʰˊˈ˃ˇʽˇ 
ʰ˄ʱ˂ˇʴˇ ˍˇˎ ˒ˇ˂ʽˁˇˏ ̌ ˅ʷˇˌΣ ˗ˋˍʶ ˄ʰ 
˃ˉ˂ˇˁʱˊʶʽ ˍʰ ʶ˅ʰˊˍ˗˃ʶ˄ʰ ʰˉˈ ˍˇ ˒ˇ˂ʽˁˈ ̌ ˅ˏ 
ˋˁʰ˂ˇˉʱˍʽʰ ˋˍʹ˄ de novo ̡ ʽˇˋˏ˄ʻʶˋʹ ˍ˖˄ 
ˉˇˎˊʽ˄˗˄ ˁ ʰʽ ˉˎˊʽ˃ʽʵʽ˄˗˄ ̀ ˍʹ˄ ʻʶˊʰˉʶʾʰ ˍˇˎ 
ˁʰˊˁʾ˄ˇˎ 



ɶ Mʆʋ ʶˉʰ˄ˇˊʻ˗˄ʶʽ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˊˎʻ˃ʽˋˍʽˁ˗˄ T ˁ ˎˍˍʱˊ˖˄ ˋʶ 
ʰˋʻʶ˄ʶʾˌ ˃ʶ ʄɮ 

Á ɾʶʽˇ˄ʶˁˍʽˁʺ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍ˖˄ Treg h ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˋʶ MTX-ƴŀƠǾŜ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʄɮ, ʁ ˄˗ ˋʶ ʰˋʻʶ˄ʶʾˌ 
ˎˉˈ ɾʆʋ ʷ˔ʶʽ ʰˉˇˁʰˍʰˋˍʰʻʶʾ ʹ ˁʰˍʰˋˍʰ˂ˍʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ TregsΦ ʃʰˊʱ˂˂ʹ˂ʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ 
ʰˎ˅ʹ˃ʷ˄ʹ ʷˁ˒ˊʰˋʹ Foxp3 ˁ ʰʽ CTLA-4 ̀ ˍʰ  Tregs.  

Á ɿʷˇˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʵˊʱˋʹˌ ˍʹˌ MTX ʁ ʾ˄ʰʽ ʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˃ʶʽˇ˄ʶˁˍʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ Treg ˃ ʷˋ˖ 
ʰˉˇ˃ʶʻˎ˂ʾ˖ˋʹˌ ̱ ˇˎ FOXP3 locus ̄ˇˎ ˇʵʹʴʶʾ ˋʶ ʶˉʰˁˈ˂ˇˎʻʹ ʰˏ˅ʹˋʹ ˋˍʹ˄ ʷˁ˒ˊʰˋʹ Foxp3 ˁ ʰʽ CTLA-4  

Cribbs AP, Arthritis Rheumatol. 2015;67:1182-92 



ʃʶˊʽˇˊʽˋ˃ˈˌ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌΥ ʁ ˊˈ˂ˇˌ ˍ˖˄ Tregs 

Áʆʰ ˊˎʻ˃ʽˋˍʽˁʱ ʆ ˁˏˍˍʰˊʰ ˉˇˎ 

ʶˎˊʾˋˁˇ˄ˍʰʽ ˋˍˇˎˌ ʽˋˍˇˏˌ ʷ˔ˇˎ˄ 

ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉʰˊʶ˃ʲʰʾ˄ˇˎ˄ ˁʰʽ 

˄ʰ ˁʰˍʰˋˍʷ˂˂ˇˎ˄ ˍʹ˄ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ˁˎˍˍʱˊ˖˄ ˍˇˎ 

ʰ˄ˇˋˇ˂ˇʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 

Áɮ˄ʰˋˍʷ˂˂ˇˎ˄ ʶˉʾˋʹˌ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ 

ˍ˖˄ ˇˋˍʶˇˁ˂ʰˋˍ˗˄Σ ʶ˄˗ ʶ˄ʽˋ˔ˏˇˎ˄ 

ˍʹ˄ ˇˋˍʶˇʲ˂ʰˋˍʽˁʺ ̀ ʶʽˊʱ ʰˉˈ ˍˇ 

ʶˉʾˉʶʵˇ ˍˇˎ ˉˇ˂ˎʵˏ˄ʰ˃ˇˎ 

˃ʶˋʶʴ˔ˎ˃ʰˍʽˁˇˏ ˁ ˎˍˍʱˊˇˎ 

Lei H, Front Pharmacol. 2015;6:184 



ɾʹ˔ʰ˄ʽˋ˃ˈˌ 
ʵˊʱˋʹˌ ˍʹˌ 
ɾʆʋ 

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



ɾʹ˔ʰ˄ʽˋ˃ˈˌ ʵˊʱˋʹˌ ˍʹˌ ɾʆʋ 

Á 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. 

Á 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. 

Á Methotrexate inhibits activation of nuclear factor- ˁ . (NF- ˁ .) by increasing both adenosine release and activation 

of adenosine receptor A2a and by inhibiting the reduction of BH2 to BH4. 

Á Methotrexate increases the expression of long intergenic non- coding RNA p21 (lincRNA- p21), which is a 

multifunction long non- coding RNA that regulates, both directly and indirectly, a variety of critical immune and 

inflammatory processes. 

Á ω .ȅ 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 



In a randomized prospective study, ingestion of caffeine, 

a non- selective adenosine receptor antagonist, reduced 

the therapeutic response to methotrexate in patients 

with RA 

ɾʆʋΥ ʵˊʱˋʹ ˃ʷˋ˖ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ 
ʰʵʶ˄ˇˋʾ˄ʹˌ 

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

ɶ ˁʰ˒ʶˀ˄ʹ ʶʾ˄ʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʺˌ ˍ˖˄ ˎˉˇʵˇ˔ʷ˖˄ ˍʹˌ 

ʰʵʶ˄ˇˋʾ˄ʹˌΣ ʶˉˇ˃ʷ˄˖ˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˋˎˋˍʺ˄ʶˍʰʽ ˋˍˇˎˌ 

ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰ˄ʶˉʰˊˁʺ ʰˉʱ˄ˍʹˋʹ ˋˍʹ˄ ɾʆʋ ˄ʰ 

ʵʽʰˁˈˉˍˇˎ˄ ˍʹ˄ ˁʰ˒ʶˀ˄ʹ ʴʽʰ ʰˊˁʶˍʷˌ ʶʲʵˇ˃ʱʵʶˌ ˉˊʽ˄ 

ʰ˂˂ʱ˅ˇˎ˄ ʻʶˊʰˉʶʾʰ 



ɼʰ˒ʶˀ˄ʹ ʶˉʾ ʵˎˋʰ˄ʶ˅ʾʰˌ ˋʶ ɾʆʋ 

Á ɾʾʰ ʷ˖ˌ мѹ ˁ̌ ˎˍʰ˂ʽʱ Ψƛƴǎǘŀƴǘ ŎƻŦŦŜŜΩ όŎƻƴǘŀƛƴƛƴƎ Ϥолς 45 mg caffeine) ̀ ʶ 160 to 200 ml ˄ ʶˊˈ (ˉˊ˖ʾ ς̡ ˊʱʵˎΣ 

ʶˉˈ˃ʶ˄ˇ ˉˊ˖ʾύΣ ˋˎ˄ˇ˂ʽˁʱ ~90 to 135 mg ˁ ʰ˒ʶˀ˄ʹˌ ˋʶ 24 ̠ ˊʶˌΦ ɱʽʰ ˈˋˇˎˌ ˉʾ˄ˇˎ˄ ʺʵʹ ˁʰ˒ʷΣ ˃ʶˊʽˁʱ ʷ˅ˍˊʰ 

˒˂ˎˍʸʱ˄ʽʰ 

Á ɳ˄ʰ˂˂ʰˁˍʽˁʱ ˃ʰˏˊʹ ˋˇˁˇ˂ʱˍʰΣ н0 gr 1 ̠ ˊʰ ˉˊʽ˄ ˍʹ˄ ˂ʺ˕ʹ MTXΦ  ʆʰ 20 g ˃ ʰˏˊʹˌ ˋˇˁˇ˂ʱˍʰˌ ˉʶˊʽʷ˔ˇˎ˄ 22 mg 

caffeine, 14.8 mg theophylline and 424 mg of theobromineΣ ˈ˂ʰ ˉʰˊʱʴ˖ʴʰ ˍʹˌ ˃ʶʻˎ˂-˅ʰ˄ʻʾ˄ʹˌ. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ мнл ʰˋʻʶ˄ʶʾˌ ˃ʶ ʵˎˋʰ˄ʶ˅ʾʰΥ 

Á 66/120 (55 %) Complete reliefτable to continue taking advised MTX dose 

Á 16/120 (13.3 %) Partial reliefτable to continue taking advised MTX dose but only with antiemetics 

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

with antiemetics 

Á 12 (10 %) Caffeine failureτno relief at all. 

 
Malaviya ɮɿΣ Clin Rheumatol. 2017;36:279-285 



ɿʶˈˍʶˊʰ ʵʶʵˇ˃ʷ˄ʰ ˋˍˇ˄ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˁʰʽ ˍʹ˄ 

˒ʰˊ˃ʰˁˇˁʽ˄ʹˍʽˁʺ ˍʹˌ ɾʆʋ -ʇˉˇʵˈˊʽʰ ˁʰʽ ʰˉˈ 

ˍˇˎ ˋˍˈ˃ʰˍˇˌ ɾʆʋ 



ɾˇ˄ˇˉʱˍʽʰ ˃ʶˍʰ˒ˇˊʱˌ 
ˁʰʽ ˒ʰˊ˃ʰˁˇˁʽ˄ʹˍʽˁʺ ˍʹˌ 

ɾʆʋ 

Á SLC19A1 solute carrier family 19 (folate 
transporter), member 1 
Á ABCC1 (ATP-binding cassette, subfamily C, 
member 1) 



ɾʆʋΥ ʊʰˊ˃ʰˁˇˁʽ˄ʹˍʽˁʺ 

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

ʅˎʴˁʷ˄ˍˊ˖ˋʹ ɾʆʋ ʷ˄ʰ˄ˍʽ ˔ˊˈ˄ˇˎ ʰˉˈ ˔ˇˊʺʴʹˋʹ ʴʽʰ oral MTX, MTX ˃ ʶ ʷ˄ʶˋʹ ˋˍʹ˄ ˁˇʽ˂ʽʱ ˁʰʽ ʷ˄ʶˋʹ ˋˍˇ ˃ʹˊˈ. a 
10 mg dose, b 15 mg dose, c 20 mg dose, and d 25 mg dose 

ζɮˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ʺ ˉʰˊʶ˄ˍʶˊʽˁʱ ˋʶ ˔ʰ˃ʹ˂ʷˌ ʵˈˋʶʽˌΣ ʹ 
˃ʶʻˇˍˊʶ˅ʱˍʹ ʷ˔ʶʽ ˋ˔ʶˍʽˁʱ ʲˊʰ˔ˏ ˔ˊˈ˄ˇ ʹ˃ʽˋʶʾʰˌ ʸ˖ʺˌΣ ˉʶˊʾˉˇˎ с 
˗ˊʶˌ ˁʰʽ ʵʶ˄ ʰ˄ʽ˔˄ʶˏʶˍʰʽ ˉ˂ʷˇ˄ ˋˍˇ˄ ˇˊˈ ˃ʶˍʱ 18 ̠ ˊʶˌη  



ɶ ɾʆʋ ʶʾ˄ʰʽ ˉˊˇ˒ʱˊ˃ʰˁˇ ˁ ʰʽ ʹ ʵˊʱˋʹ ˍʹˌ ʶˉʽˍʶ˂ʶʾˍʰʽ ˃ʷˋ˖ 
ˉˇ˂ˎʴ˂ˇˎˍʰ˃ʽ˄ʽˁ˗˄ ˁ˂ʰˋ˃ʱˍ˖˄  

Dervieux T, Rheumatology 2010;49:2337ς2345 

ʁ ˋ˔ʹ˃ʰˍʽˋ˃ˈˌ MTXPGs ˃ ʰˁˊʱˌ ˁʰʽ ˉˇ˂ˏ ˃ʰˁˊʱˌ 

ʰ˂ˏˋˇˎ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʵˈˋʹ ˔ˇˊʺʴʹˋʹˌ ʰ˂˂ʱ 

ˁʰʽ ʰˉˈ ˍˇ˄ ˔ˊˈ˄ˇ ʷˁʻʶˋʹˌ 



Á ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˃ʶʻˇˍˊʶ˅ʱˍʹˌ ̫ ˔ʶʽ ˋˎˋ˔ʶˍʽˋʻʶʾ 

˃ʶ ˍʹ˄ ʶ˄ʵˇˁˎˍˍʱˊʽʰ ˋˎˋˋ˗ˊʶˎˋʹ ˍ˖˄ MTX-polyglutamate 

(MTX-PG) 

Á ʅʶ ʁ˂˂ʰ˄ʵʽˁʺ ˃ʶ˂ʷˍʹ ˃ʶ ˉʶˊʾˉˇˎ орл ʰˋʻʶ˄ʶʾˌ ˃ʶˍˊʺʻʹˁʰ˄ 

ˍʰ ʶˉʾˉʶʵʰ ˍ˖˄ MTX-PGΣ о ˃ʺ˄ʶˌ ˃ʶˍʱ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ 

ʰʴ˖ʴʺˌ ˃ʶ ɾʆʋ 

Á ɸʶˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ʰˏ˅ʹˋʹˌ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ʺˍʰ˄ 

˃ʶʴʰ˂ˏˍʶˊʹ ʹ˂ʽˁʾʰΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʵˈˋʹ, ˎ ˕ʹ˂ˈˍʶˊˇ ʶˉʾˉʶʵˇ 

˒ˇ˂ʽˁˇˏ ̀ ˍʰ ʶˊˎʻˊˇˁˏˍˍʰˊʰ ˁ ʰʽ ˇ ˍˏˉˇˌ ˍˇˎ ʶ˄ʸˏ˃ˇˎ FPGS 

den Boer E, J Rheumatol 2014;41:2167ς78 



Á ɾʶʾ˖ˋʹ ˍˇˎ DAS28 ˁ ʰˍʱ 31% 

Á ɮˏ˅ʹˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ MTXPG3  ˁ ʰˍʱ от҈ 

Á ɮˏ˅ʹˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ MTXPG4-р  ˁʰˍʱ мон҈ 

Á ɶ ˃ʶʾ˖ˋʹ ˋˍˇ DAS28 ̀ ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ ˍ˖˄ MTXPG3 ˁ ʰʽ MTXPG4-5  

ɮ˂˂ʰʴʺ ʰˉˈ per 
os ̀ ʶ sc ɾʆʋ 

Dervieux T, Rheumatology 2010;49:2337ς2345 



Pharmacokinetics of oral and subcutaneous methotrexate in red and 
white blood cells in patients with early rheumatoid arthritis: the 

methotrexate monitoring trial 

Subcutaneous MTX administration results in higher drug levels in RBCs (but not in PBMCs) than after 
oral administration, especially shortly after treatment initiation. 

Hebing RC, Ann Rheum Dis. 2023;82(4):460-467 

MTX-PG levels in 
PBMCs (panel A) and 
RBCs (panel B) after 
oral and subcutaneous 
use. *Indicates 
significant difference 
between oral and 
subcutaneous use 
(p=0.04) PBMC, 
peripheral blood 
mononuclear cell; PG, 
polyglutamate 



ɰʽˇʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˎˉˇʵˈˊʽʰˌ ˁʰʽ  per os MTX 

Á ɶ ˔ˇˊʺʴʹˋʹ ɾʆʋ ˋʶ ʵˈˋʹ җ15 mg/ʁ ʲʵˇ˃ʱʵʰ 

ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˁʱ˄ʶʽ ˉ˂ʰˍˈ 

ˋˍʹ˄ ʰˉˇˊˊˈ˒ʹˋʹ 

Á ɱʽʰ ʰ˄ʶˉʰˊˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ʰˉʱ˄ˍʹˋʹ ˋʶ ʵˈˋʶʽˌ 

˃ʽˁˊˈˍʶˊʶˌ ˍ˖˄ мрmg/ʶʲʵˇ˃ʱʵʰ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ 

˃ʶˍʱʲʰˋʹ ˋʶ ˎˉˇʵˈˊʽʰ ɾʆʋ 

Schiff MH, et al. Ann Rheum Dis 2014;73:1549ς1551 



ɰʽˇʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˎˉˇʵˈˊʽʰˌ ˁʰʽ per os MTX 

Á65 ʇʴʽʶʾˌ ʶʻʶ˂ˇ˄ˍʷˌ ˃ʶ ˁˊʽˍʺˊʽʰ 
ʰˉˇˁ˂ʶʽˋ˃ˇˏΥ  

ïҔмл ˍˋʽʴʱˊʰ ʹ˃ʶˊʹˋʾ˖ˌ 

ïҔр ˒˂ˎˍʸʱ˄ʽʰ ˁʰ˒ʷ ʺ ʱ˂˂ˇˎ ˉˇˍˇˏ ˉˇˎ ˉʶˊʽʷ˔ʶʽ 

˅ʰ˄ʻʾ˄ʹ 

ïɮˎ˅ʹ˃ʷ˄ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʰ˂ˁˇˈ˂  

Åʃˊˇʴʶ˃ʽˋ˃ʷ˄ʶˌ ̄ ʷ˄ʶˌ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ 
0.15, 0.3, 0.45, or 0.6 mL ̱̌ ˎ 50-mg/mL 
MTX ɻ ʽʰ˂ˏ˃ʰˍˇˌΣ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˃ʶ 7.5-, 
15-, 22.5-, or 30-mg MTX tabl (2.5-mg 
per tablet) 

Median AUC0-t of oral MTX and SC MTX pen at 
each dose evaluated 

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



ɰʽˇʵʽʰʻʶˋʽ˃ˈˍʹˍʰ per os ˁ ʰʽ sc 
ɾʆʋ ˋʶ ˄ʶʰ˄ʽˁʺ ʰˊʻˊʾˍʽʵʰ 

Á ɶ per os ̝ ˇˊʺʴʹˋʹ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 

ˋʶ ˃ʽˁˊʷˌ ʵˈˋʶʽˌ ɾʆʋ 

Á ʅʶ ˔ˇˊʺʴʹˋʹ ˎ˕ʹ˂ˇˍʷˊ˖˄ ʵˈˋʶ˖˄ 

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ 

ˁˇˊʶˋ˃ˇˏ ˋˍʹ˄ ʶ˄ˍʶˊʽˁʺ ʰˉˇˊˊˈ˒ʹˋʹΣ 

ʶˉˇ˃ʷ˄˖ˌ ʹ ˉʰˊʶ˄ˍʶˊʽˁʺ ˇʵˈˌ ʶʾ˄ʰʽ 

ʰˉʰˊʰʾˍʹˍʹ ˈˍʰ˄ ʰˉʰʽˍˇˏ˄ˍʰʽ ˎ˕ʹ˂ˈˍʶˊʶˌ 

ʵˈˋʶʽˌ 

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



ʇˉˇʵˈˊʽʰ ˁʰʽ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ɾʆʋ: ̀ ˏʴˁˊʽˋʹ 

ˋˍʹ˄ ˁ˂ʽ˄ʽˁʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ 

ʰˋ˒ʱ˂ʶʽʰ 



Á ʆˎ˔ʰʽˇˉˇʽʹ˃ʷ˄ʹ ʵʽˉ˂ʺ ˍˎ˒˂ʺ ˃ʶ˂ʷˍʹ 
Á 375 h ˋʻʶ˄ʶʾˌ ˃ʶ ˊʶˎ˃ʰˍˇʶʽʵʺ ʰˊʻˊʾˍʽʵʰ όDAS28 җпύ ˍˎ˔ʰʽˇˉˇʽʺʻʹˁʰ˄ ʁ ʾˍʶ ˋʶ ˎˉˇʵˈˊʽʰΣ ʶʾˍʶ 
ˋʶ per os ̝ ˇˊʺʴʹˋʹ ˍʹˌ ʾʵʽʰˌ ʵˈˋʹˌ ɾʆʋ 

Braun et al. Arthritis Rheum 2008;58:73-81 
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ACR20 ό҈ ʰˋʻʶ˄˗˄ύ 

 per os ɾʆʋ (N=187)        sc MTX (N=188) 

P<0.05 όнп ʶʲʵˇ˃ʱʵʶˌ ʻʶˊʰˉʶʾʰˌύ 

ɼ˂ʽ˄ʽˁʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˎˉˇʵˈˊʽʰˌ vs. ̱ ʹˌ per os  ̝ ˇˊʺʴʹˋʹˌ ˍʹˌ ɾʆʋ 

P<0.05 όнп ʶʲʵˇ˃ʱʵʶˌ ʻʶˊʰˉʶʾʰˌ) 

ϝ ɮˋʻʶ˄ʶʾˌ ˃ʶ ʵʽʱˊˁʶʽʰ ˄ˈˋˇˎ Ҕ м  ʷˍˇˌ 
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 per os ɾʆʋ (N=187)        sc MTX (N=188) 



Non-adherence and discontinuation rate for oral and parenteral methotrexate: A 
retrospective-cohort study in 8,952 patients with psoriatic arthritis  

Generali E, J Transl Autoimmun. 2021 Aug 16;4:100113 

Kaplan Meier curves showing the proportion (%) of 
patients still taking MTX at different dosages after 1, 
2, 3, and, 4 years. In the associated table the numbers 
and the percentages of the patients still taking MTX at 
basal time, after 1, 2, and, 4 years are reported.  

Conclusion: Oral MTX formulation is associated 
with a 2-fold risk of non-adherence compared to 
MTX parenteral route in PsA.  



Á ɮ˄ʰʵˊˇ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˈ˂˖˄ ˍ˖˄ ʰˋʻʶ˄˗˄  ˃ ʶ ʄɮ 

ˋˍˇˎˌ ˇˉˇʾˇˎˌ ʶʾ˔ʶ ˔ˇˊʹʴʹʻʶʾ SC MTX ̀ ʶ 

ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ oral MTX ̀ ˍʰ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ 

˄ˇˋˇˁˇ˃ʶʾʰ Norfolk ˁ ʰʽ Norwich 

Á 196 ɦ ˂˂ʰ˅ʰ˄  h ˉˈ oral ̀  ʁSC MTX ˂ ˈʴ˖ 

ʰ˄ʶˉʰˊˁˇˏˌ ʵˊʱˋʹˌ (50.5%), h ˄ʶˉʽʻˏ˃ʹˍʶˌ 

ʶ˄ʷˊʴʶʽʶˌ (43.9%), ̋  ʱ˂˂ʶˌ ʰʽˍʾʶˌ (5.6%).  ʃˇ˂ˏ 

ˎ˕ʹ˂ˈˌ ʲʰʻ˃ˈˌ ˉʰˊʰ˃ˇ˄ʺˌ ˋˍʹ˄ ʰʴ˖ʴʺ 

ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˃ʶ 83.0% ̱ ˖˄ ʰˋʻʶ˄˗˄ ˋʶ  SC 

MTX ̀ ʶ м ʷˍˇˌ, 75.2% ̀ ˍʰ н ʷˍʹ, ˁ ʰʽ 47.0% ̀ ˍʰ 5 

ʷˍʹ. 

Á ɾʶˍʱ ˍʹ˄ ʰ˂˂ʰʴʺ ˋʶ  SC MTX, < 10% ̱̟ ˄ 

ʰˋʻʶ˄˗˄ ʷ˂ʰʲʰ˄ ʲʽˇ˂ˇʴʽˁʺ ʻʶˊʰˉʶʾʰ ˂ˈʴ˖ 

ʰ˄ʶˉʰˊˁˇˏˌ ʰˉʱ˄ˍʹˋʹˌ 
Scott DGI, et al, Scand J Rheumatol 2014;43:470-476 

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



ɶ ˁʰʻˇ˂ʽˁʺ ˔ˊʺˋʹ ˍʹˌ SC MTX ̀ ʶ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʰˉˇˍˎ˔ʾʰˌ ˍʹˌ MTX h ˉˈ ˍˇˎ 
ˋˍˈ˃ʰˍˇˌ ʷ˔ʶʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶ˅ˇʽˁˇ˄ˇ˃ʺˋʶʽ ϻтΣмфт ʰ˄ʱ ʰˋʻʶ˄ʺ ʴʽʰ ˍˇ ˉˊ˗ˍˇ 
ʷˍˇˌ ˍʹˌ ʻʶˊʰˉʶʾʰˌ 

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



ɾʶˍʰ-ʰ˄ʱ˂ˎˋʹΥ ʅˏʴˁˊʽˋʹ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ 
ʷ˄ʰ˄ˍʽ ˉʰˊʶ˄ˍʶˊʽˁʺˌ ɾʆʋ ˋˍʹ ʄɮ 

Bujor AM, PLoS ONE 2019: 14(9): e0221823 

Summary OR for achieving ACR20 
using parenteral vs. oral MTX 

Summary OR for adverse effects data 
(any AE) 

The summary OR for achieving 
ACR20 using parenteral vs. oral 
MTX was 3.02 (95% CI 1.41, 6.46), 
with no significant difference 
in the risk for all adverse events 



Efficacy and tolerability of subcutaneously administered methotrexate including dose 
escalation in long-term treatment of rheumatoid arthritis in a Japanese population 

Tanaka ʇΣ Modern Rheumatology, 33, 2023, 680ς689 

ACR20, ACR50, and ACR70 responders (proportion of FAS) at Weeks 12, 24, 36, 
and 64, treated with MJK101. (a) ACR20, ACR50, and ACR70 for the total 
rollover patients (N = 98) compared to the baseline of Part 1 (prior to the start 
of treatment at Week 0). (b) ACR20, ACR50, and ACR70 for all patients enrolled 
in Part 2 (rollover and de novo patients directly included in Part 2, N = 109) 
compared to the baseline of Part 2 (Week 12). 

MTX-ƴŀƠǾŜ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ǊŀƴŘƻƳƛȊŜŘ ƛƴ ŀ мΥм Ǌŀǘƛƻ ǘƻ 
receive a 12-week administration of either 7.5 mg MTX 
subcutaneously (MJK101, a prefilled syringe for 
subcutaneous injection) or 8 mg MTX orally in Part 1 of 
the trial. The primary end point was a 20% improvement 
in the American College of Rheumatology criteria 
(ACR20) at Week 12. In the second part, all enrolled 
patients received MJK101 weekly for 52 weeks with 
doses starting from 7.5 to 15 mg with 2.5 mg increments 
with the option of self-administration of MJK101 



ACR20, ACR50 and ACR70 response rates at week 4, 8 and 

12. ACR20/50/70 represent achievements of a response 

according to the American College of Rheumatology 

criteria for 20%/50%/70% improvements. The response of 

ACR70 in OR MTX group is 0. W: week  

Qiao L, Rheumatology (Oxford). 2025 Feb 7:keaf054 

The safety profile of SC MTX is similar to that of OR MTX 
in general, and the incidence, occurrences and preferred 
term types of drug-related TEAE of gastrointestinal system 
disorders were lower.  



Qiao L, Rheumatology (Oxford). 2025 Feb 7:keaf054 

The proportion of patients who achieved LDA and disease 

remission at week 4, 8 and 12 evaluated by the DAS28-ESR 

and DAS28-CRP. (A) DAS28-ESR response represented the 

patients who achieved LDA and disease remission measured 

by CRP. (B) DAS28-CRP response represented the patients 

who achieved LDA and disease remission measured by ESR. 

The proportion of patients reaching a DAS28-ESR/CRP score 

ƻŦ ҖоΦн ǿŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƭƻǿ ŘƛǎŜŀǎŜ ŀŎǘƛǾƛǘȅ ό[5!ύΣ ǿƘŜǊŜŀǎ 

ǘƘŀǘ ǿƛǘƘ ǎŎƻǊŜǎ ƻŦ ҖнΦс ǿŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŘƛǎŜŀǎŜ ǊŜƳƛǎǎƛƻƴ  



Oral or Parenteral Methotrexate for the Treatment of 
Polyarticular Juvenile Idiopathic Arthritis  

PedACR 39/50/70/ped90 
response rates among oral 
and s.c. MTX cohorts in the 
as-observed and intention 
to treat population. At 
month 24 of treatment, the 
response rate was higher in 
the s.c. cohort in the 
intention to treat 
population (P < .0001, HR = 
2.6 [1.8-3.7]) for PedACR 
30; P < .0001, HR = 2.4 
[1.65-3.34]) for PedACR 50; 
P < .0001, HR = 2.3 [1.64-
3.32] for PedACR 70; P < 
.0001, HR = 2.02 [1.4-2.3] 
for PedACR 90)  

Bakry R, Eur J Rheumatol. 2022;9(4):197-205  



Tapering subcutaneous methotrexate causes 
more disease flares compared with tapering oral 

administration in established rheumatoid 
arthritis patients 

(A) The first part on the x-axis illustrates the cumulative 

percentage of patients who develop a disease flare during 

follow-up. The second part illustrates the cumulative 

percentage of patients who still have active disease (DAS 

>2.4 and SJC44 >1) from the point of flare development 

and after restarting the last effective treatment. (B) Mean 

SJC44 before, during and after development of a disease 

flare. 

Agnes E.M. Looijen, Rheumatology 2022;61:e216ςe218 



Mediterr J Rheumatol 2024;35(1):115-22 

A retrospective survey of patients prescribed SC MTX in a university 
teaching hospital identified 352 patients. 298 switched from oral to SC 
MTX- 164 stopped oral MTX due to side effects, 134 stopped due to 
inefficacy, and 54 started SC MTX as first line therapy. 103 patients 
progressed to biologic therapy. 
Rheumatoid arthritis (RA): DAS-28 improved from a mean of 4.06 (0.63-
8.06) to 2.83 (0.14-7.32) following the switch (p<0.0001). Psoriatic 
arthritis (PsA): total joint count improved from a mean of 7 (0-42) to 2 (0-
25) (p<0.0001). Swollen joint count improved from a mean of 2 (0-26) to 
1 (0-6) (p=0.09). Discussion: SC MTX is an effective solution for RA and 
PsA, irrespective of whether oral MTX is inefficacious or intolerable. 
Where oral MTX was ineffective, a switch to SC achieved low disease 
activity despite multi-morbidity, long disease course and protracted oral 
MTX exposure. This intervention prevented over two-thirds of patients 
requiring biologics. SC MTX is a durable strategy with excellent disease 
outcomes and substantial economic benefits. 



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

Á RCT ˃ ʶ ɾʆʋ-ƴŀƠǾŜ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰˊ˔ʽˁʺ ˍʰˎˍˈ˔ˊˇ˄ʹ ˔ˇˊʺʴʹˋʹ Adalimumab 40mg/2w 
Á 4 ̌ ˃ʱʵʶˌ ˍ˖˄ млл ʰˋʻʶ˄˗˄ ˉʶˊʾˉˇˎ ˃ʶ рΣ тΦрΣ мл ˁʰʽ 20mg MTX per os 
Áɲʶ˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇ˃ʱʵ˖˄ мл ˁʰʽ нлmg 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? 

Á ʁʽ ʰˋʻʶ˄ʶʾˌ ʺˍʰ˄ ɾʆʋ-naive ˁ ʰʽ ʷ˂ʰʲʰ˄ ˍʰˎˍˈ˔ˊˇ˄ʰ Adalimumab ˁ ʰʽ  MTX ̀ ʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ 

ˁ˂ʽ˄ʽˁʺ ˉˊʱ˅ʹ 

Á ɶ ɾʆʋ ʵˈʻʹˁʶ per os ̀ ʶ ˃ʾʰ ʵˈˋʹΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ʶʽ˗˄ʶʽ ˋʰ˒˗ˌ ˍʹ˄ ʰˉˇˊˊˈ˒ʹˋʹ ˍ˖˄ нлmg 

Á H ̡ ʽˇʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˂ˈʴ˖ ʵʽʰ˒ˇˊʱˌ ˋˍʹ˄ ʰˉˇˊˊˈ˒ʹˋʹ ˍʹˌ ɾʆʋ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˉˇʽˁʾ˂ʶʽ ʰˉˈ 

30% ̫ ˖ˌ 90% ̱ ʹˌ ˔ˇˊʹʴʹʻʶʾˋʰˌ ɻ ˈˋʹˌ 

Á ɴ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʺʵʹ ˋˍʰ мрmg per os ʁ ʲʵˇ˃ʰʵʽʰʾʰ ʵˈˋʹ ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˃ʶʽ˗˄ʶˍʰʽ ˁʰˍʱ ол҈Σ ˃ʶ 

ˋˏˋˍʰˋʹ н ʵˈˋʶ˖˄ ˁʰʽ ˃ʶˋˇʵʽʱˋˍʹ˃ʰ Ҕмнh 

Á ɱʽʰ ˉˊʰʴ˃ʰˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ʵˈˋʶ˖˄ MTX ̌  ˋˎʴʴˊʰ˒ʷʰˌ ˉˊˇˍʶʾ˄ʶʽ ˎˉˇʵˈˊʽʰ 

˔ˇˊʺʴʹˋʹ җ15mg, ̠ ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˋˎʴˁˊʽʻʶʾ ˃ʶ ˍʰ млmg h ˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ  

Zeidler H. Ann Rheum Dis 2014;73:e50 



wΦ.Φ aǸƭƭŜǊ Ŝǘ ŀƭΣ Semin Arthritis Rheum 2015;45:28-34 

ʅˎ˔˄ˈˍʹˍʰ ʵʽʰˁˇˉʺˌ ɲˈˋʶʽˌ ˎˉˇʵˈˊʽʰˌ ɾʆʋ 



ɲˈˋʹ ɾʆʋ ˋˍˇ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʰ˄ˍʽ-
ʆNF h ʴ˖ʴʺ ˁʰʽ ˃ʰˁˊˇ˔ˊˈ˄ʽʰ ʷˁʲʰˋʹ 

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

good/moderate clinical response Two-year drug survival of TNFi treatment according to maintenance 
of baseline concomitant MTX regimen 

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





ɾʆʋ ˁʰʽ ʰ˄ˇˋˇʴˇ˄ʽˁˈˍʹˍʰ 
ʲʽˇ˂ˇʴʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ 

Ducourau E, RMD Open 2020;6:e001047 

Áмлт ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰ˅ˇ˄ʽˁʺ 

ˋˉˇ˄ʵˎ˂ʰˊʻˊˇˉʱʻʶʽʰ 

Áʆˎ˔ʰʽˇˉˇʾʹˋʹ мΥм 

Á2 ʁ ʲʵ ̄ ˊʽ˄ ˍˇ adalimumab ˁ ʰʽ ˃ʶˍʱ 

ʰ˄ʱ ʶʲʵ, MTX 10 mg ˎ ˉˇʵˇˊʾ˖ˌ 

(MTX+) ̋  ˈ˔ʽ όa¢·ҍύ 



Ducourau E, RMD Open 2020;6:e001047 

ɳˉʾˉʶʵʰ adalimumab ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˂ʺ˕ʹ ʺ ˃ʹΣ 
ɾʆʋ 

ɳˉʾˉʶʵʰ adalimumab ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʶˉʾˉʶʵʰ ʰ˄ˍʽˋ˖˃ʱˍ˖˄ 
ʷ˄ʰ˄ˍʽ ˍˇˎ ˒ʰˊ˃ʱˁˇˎ ˁʰʽ ˍʹ˄ ˂ʺ˕ʹ ʺ ˃ʹΣ ɾʆʋ 

ɾʆʋ ˁʰʽ ʰ˄ˇˋˇʴˇ˄ʽˁˈˍʹˍʰ ʲʽˇ˂ˇʴʽˁ˗˄ 
ˉʰˊʰʴˈ˄ˍ˖˄ 



Ducourau E, RMD Open 2020;6:e001047 

Adalimumab maintenance according to (A) anti-drug ŀƴǘƛōƻŘȅ ό!5!ύҌ ǾŜǊǎǳǎ !5!ҍ ŀǘ ǿŜŜƪ нс ό²нсύΣ ό.ύ methotrexate (MTX) long 
ŘǳǊŀǘƛƻƴΣ ǘƘŀǘ ƛǎ Ҕ²нсΣ ǾŜǊǎǳǎ ƴƻ a¢· ƻǊ a¢· ǎƘƻǊǘ ŘǳǊŀǘƛƻƴΣ ǘƘŀǘ ƛǎ Җ²нс ŀƴŘ ό/ύ adalimumab concentrations<1st quartile at W8, 
that is <4 ˃ Ǝ/mL, versus adalimumab ŎƻƴŎŜƴǘǊŀǘƛƻƴ җмǎǘ ǉǳŀǊǘƛƭŜΣ ǘƘŀǘ ƛǎ җп ˃Ǝ/mL 

ɾʆʋΣ ʰ˄ˇˋˇʴˇ˄ʽˁˈˍʹˍʰ ̡ ʽˇ˂ˇʴʽˁ˗˄ 
ˉʰˊʰʴˈ˄ˍ˖˄ ˁʰʽ ˃ʰˁˊˇ˔ˊˈ˄ʽʰ 
ˉʰˊʰ˃ˇ˄ʺ ˋˍʹ ʻʶˊʰˉʶʾʰ 



Methotrexate Safety and Efficacy in Combination Therapies in Patients With Early 
Rheumatoid Arthritis: A Post Hoc Analysis of a Randomized Controlled Trial 

Lend K, Arthritis Rheumatol. 2024;76(3):363-376 

Adverse event of interest plot by Kaplan-Meier estimators for the time from randomization until 24 weeks visit (median day 168, 
interquartile range 167ς174, target date by the NORD-STAR protocol day 168 ҕ 1 week) by treatment group. Data include the first 
event of a given type. Patients for whom no events were observed were censored at 24 weeks visit or at the time of withdrawal. 
MTX, methotrexate. (A) Free of any of the prespecified events. (D) Free of blood and lymphatic system disorders. 



ʁʽ м1 ̀ ˎˋˍʱˋʶʽˌ ˍʹˌ EULAR ̀ ˍʹ ʄɮ  

Smolen JS, Ann Rheum Dis 2023;82:3ς18 



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

άa¢· ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ ŀƴȅ ŎŀǎŜΣ ǳƴƭŜǎǎ ƴƻǘ ǘƻƭŜǊŀǘŜŘ ƻǊ ŎƻƴǘǊŀƛƴŘƛŎŀǘŜŘΣ ǎǳŎƘ ŀǎ 

in patients with significant renal impairment. 

- The Task Force had also no route-of-administration preference, although costs 

have to be considered in line with overarching principle E. 

- In the presence of sufficient folic acid supplementation, MTX can be rapidly 

escalated to about 25 mg once weekly (in line with a relative dose of 0.3 mg/kg 

ōƻŘȅ ǿŜƛƎƘǘ ŦƻǊ ŀ ǇŜǊǎƻƴ ƻŦ ŀōƻǳǘ ул ƪƎΤέ 

Smolen JS, Ann Rheum Dis 2023;82:3ς18 



ɾʆʋΥ ʆʽ ˄ʶˈˍʶˊˇ ˋˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ 



ɾʆʋ ˁʰʽ 
ʶˉʽʲʾ˖ˋʹ ˋˍʹ˄ 

ʄɮ 

Á 5626 h ˋʻʶ˄ʶʾˌ ˃ʶ ʄɮ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ 
ʴʽʰ нр ʷˍʹΣ ссс ʻʱ˄ʰˍˇʽ ˋˍˇ ʵʽʱˋˍʹ˃ʰ 
ʰˎˍˈ 

Á ɶ ˔ˊʺˋʹ ˍʹˌ ɾʆʋ ʴʽʰ ʵʽʱˋˍʹ˃ʰ 
˃ʶʴʰ˂ˏˍʶˊˇ ˍˇˎ ʷˍˇˎˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ 
ˈˍʽ ˋˎ˄ʵˎʱʸʶˍʰʽ ˃ʶ ˃ʶʾ˖ˋʹ ˍʹˌ 
ʻ˄ʹˍˈˍʹˍʰˌ ˁʰˍʱ тл҈ 

 

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



MTX ˁ ʰʽ ˁʰˊʵʽʰˁʱ 

ˋˎ˃ʲʱ˃ʰˍʰ ˋʶ ʄɮΣ 

ʌɮ ˁʰʽ ˕˖ˊʾʰˋʹ   

Roubille C, et al. Ann Rheum Dis 2015;74:480ς489 

CVE= cardiovascular event 
MACE= major adverse 
cardiac event 



Rheumatology key messages  

Á Evidence showed that immunosuppressive agent 

had a reduced risk of CVD events.  

Á Low-dose methotrexate is not effective at lowering 

blood pressure in patients without rheumatic 

disease.  

Á A major effect on blood pressure in patients treated 

with MTX for autoimmune diseases is unlikely.  

 

Rheumatology, 2025, 00, 1ς4  



ɱʰˋˍˊʽˁʺ ʵˎˋʰ˄ʶ˅ʾʰ ˋʰ˄ ʰʾˍʽˇ ʵʽʰˁˇˉʺˌ ˍʹˌ  ɾʆʋ 

Á пнл ʰˋʻʶ˄ʶʾˌ ʷ˂ʰʲʰ˄ MTX per os ɹ ʽʰ ʄɮ ʺ ʌɮ 

Á 28.6 % ɻ ʽʷˁˇ˕ʰ˄ ˍʹ˄ ʰʴ˖ʴʺ ˂ˈʴ˖ ʴʰˋˍˊʽˁʺˌ ʵˎˋʰ˄ʶ˅ʾʰˌ 

Á ʁ ˃ʷˋˇˌ ˔ˊˈ˄ˇˌ ʵʽʰˁˇˉʺˌ ˍʹˌ ɾʆʋ ˂ˈʴ˖ ˍʹˌ ʴʰˋˍˊʽˁʺˌ ʵˎˋʰ˄ʶ˅ʾʰˌ ʺˍʰ˄ 8.1 ҕ 11.5 ˃ ʺ˄ʶˌ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹΣ ˃ʶ 
ˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍˇ ˉˊ˗ˍˇ ˍˊʾ˃ʹ˄ˇ 

Á ʃˇˋˇˋˍˈ рнΦс ҈ ˍ˖˄ ʰˋʻʶ˄˗˄ ˉˇˎ ʱ˂˂ʰ˅ʶ ˋʶ ˉʰˊʶ˄ˍʶˊʽˁʺ ˔ˇˊʺʴʹˋʹ ˋˎ˄ʷ˔ʽˋʶ ˍʹ˄ ʻʶˊʰˉʶʾʰ 

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



Á 22 ̱ ˎ˔ʰʽˇˉˇʽʹ˃ʷ˄ʶˌ ˃ʶ˂ʷˍʶˌ ˃ʶ 8.584 h ˋʻʶ˄ʶʾˌ ʰˉˈ ˍˇ 

1990 -2013 

Á ɾʶ˂ʷˍʶˌ Ҕмлл ʰˋʻʶ˄ʶʾˌΣ Ҕс ˃ʺ˄ʶˌ 

Á ɮˏ˅ʹˋʹ ʶˉʶʽˋˇʵʾ˖˄ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ˂ˇʽ˃˗˅ʶ˖˄ όRR 

1.11), ̍ ˔ʽ ˈ˃˖ˌ ˃ʹ ˂ˇʽ˃˖ʵ˗˄ ˋˎ˃ʲʱ˄ˍ˖˄ όRR 1.02) 

Á ʅˍʹ˄ ˎˉˇˇ˃ʱʵʰ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˉˇˎ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ 

ˉʶˊʽˋˍʰˍʽˁʱ ˉ˄ʶˎ˃ˇ˄ʾˍʽʵʰˌ h ˄ʰ˒ʷˊʶˍʰʽ RR 7.81 

Á ɶ ˉ˂ʷˇ˄ ˉˊˈˋ˒ʰˍʹ RCT ̄ ˇˎ ʰ˄ʰ˒ʷˊʶʽ ˉʶˊʽˋˍʰˍʽˁˈ 

ˉ˄ʶˎ˃ˇ˄ʾˍʽʵʰˌ h ˉˈ ˃ʶʻˇˍˊʶ˅ʱˍʹ ʵʹ˃ˇˋʽʶˏʻʹˁʶ ˍˇ 

2001 

Á ɸʶ˖ˊʶʾˍʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ˉʽʻʰ˄ˈ ˈˍʽ ˎˉʺˊ˅ʶ 

ˎˉʶˊʶˁˍʾ˃ʹˋʹ ˂ˈʴ˖ ˂ʰ˄ʻʰˋ˃ʷ˄ʹˌ ʵʽʱʴ˄˖ˋʹˌ ˉˊˇ 

нлʶˍʾʰˌ 

 Conway R, Arthritis Rheum 2014; 66:803ς812 

ʅ˔ʶˍʽˁˈˌ 
ˁʾ˄ʵˎ˄ˇˌ 
ˉ˄ʶˎ˃ˇ˄ʾˍʽʵʰˌ 
ʰˉˈ ɾʆʋ 



ʁ˅ʶʾʰ ˉ˄ʶˎ˃ˇ˄ʾˍʽʵʰ h ˉˈ ɾʆʋ 

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 



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 

ɹˇʴʶ˄ʺˌ ˉ˄ʶˎ˃ˇ˄ʾˍʽʵʰ ̀ ʶ ɾʆʋ 



Rheumatology key messages 

ω aŜǘƘƻǘǊŜȄŀǘŜΣ leflunomide and tacrolimus were not 

associated with the progression of rheumatoid arthritis (RA)-

interstitial lung disease (ILD). 

ω ¢ƘŜ Ǌƛǎƪ ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘ ǿƘŜƴ leflunomide was used in 

patients with severe ILD. 

ω hƭŘŜǊ ŀƎŜΣ ƳŀƭŜ ǎŜȄΣ ǎƘƻǊǘŜǊ ŘǳǊŀǘƛƻƴ ƻŦ w!Σ ƘƛƎƘŜǊ ŘƛǎŜŀǎŜ 

activity and extensive disease were independent risk factors 

for progression 

Ji-Won Kim, Rheumatology, 2023, 62, 2377ς2385 



Methotrexate-related drug reactions on kidneys and liver in rheumatoid 
arthritis: an analysis of spontaneous reports in EudraVigilance  

Khoroshun et al. Arthritis Research & Therapy (2025) 27:80  

Patients with ADRs on the kidneys were 
older and comedication (e.g. non-
steroidal anti-inflammatory drugs 
(NSAIDs), acetaminophen, metamizole 
and corticosteroids) was more common 
than in cases with ADRs on the liver. 
More patients with kidney- than liver-
related ADRs had a fatal outcome (21.1% 
vs. 5.8%). In fatal cases with ADRs on the 
kidneys and with ADRs on the liver 
comedication was more common 
compared to non-fatal cases.  



ʁˋˍʶˇˉʱʻʶʽʰ ʰˉˈ 
˃ʶʻˇˍˊʶ˅ʱˍʹ 

Calcified Tissue International (2024) 115:599ς610 



ʁˋˍʶˇˉʱʻʶʽʰ ʰˉˈ ˃ʶʻˇˍˊʶ˅ʱˍʹ 

ɶ ˇˋˍʶˇˉʱʻʶʽʰ ʰˉˈ ˃ʶʻˇˍˊʶ˅ʱˍʹ ʶʾ˄ʰʽ ˃ʽʰ ˋˉʱ˄ʽʰ ˁʰʽ ˎˉˇ˃ʶ˂ʶˍʹ˃ʷ˄ʹ ˇ˄ˍˈˍʹˍʰΣ ˉˇˎ 

˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˍˊʽʱʵʰ: ˇˋˍʶˇˉˈˊ˖ˋʹΣ ʱˍˎˉʰ ˁʰˍʱʴ˃ʰˍʰ ʰ˄ʶˉʱˊˁʶʽʰˌ ˁˎˊʾ˖ˌ ˍ˖˄ 

ˁʱˍ˖ ɦ ˁˊ˖˄ ˁ ʰʽ ̀ ˎ˄ˇʵˈ ɦ ˂ʴˇˌ ˃ ʽ˃ˇˏ˃ʶ˄ˇ h ˊʻˊʾˍʽʵʰ  

ʄʶˎ˃ʰˍˇ˂ˇʴʽˁˈ ʆ˃ʺ˃ʰ ɿɹɾʆʅ 



Key points 

ωωaŜǘƘƻǘǊŜȄŀǘŜ ƛǎ ŀ ƪŜȅ ŎƻƳǇƻƴŜƴǘ ƛƴ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ 
inflammatory rheumatic diseases and the mainstay of therapy 
in rheumatoid arthritis. 

ωωLƴ ƭƛƎƘǘ ƻŦ ŎǳǊǊŜƴǘ ŜǾƛŘŜƴŎŜΣ ƛǘ ǎŜŜƳǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ 
methotrexate alone is capable of inducing chronic liver disease; 
the risk of methotrexate-induced liver injury is primarily acute 
in nature. 

ωω¢ƘŜ ŎǳƳǳƭŀǘƛǾŜ ŘƻǎŜ ƻŦ ƳŜǘƘƻǘǊŜȄŀǘŜ Ƙŀǎ ƴƻ ǇǊŜŘƛŎǘƛǾŜ ǾŀƭǳŜ 
for the occurrence of fibrosis. 

ωωLƴ ƴƻƴ-alcoholic fatty liver disease, several 
pathophysiological arguments suggest (in the absence of proof 
from clinical trials) that long-term methotrexate therapy 
worsens liver damage and the progression of liver disease. 

ωωtǊŜǘǊŜŀǘƳŜƴǘ ǎŎǊŜŜƴƛƴƎ ƛǎ ŀŘǾƛǎŀōƭŜ ǘƻ ŎƘŜŎƪ ŦƻǊ ǘƘŜ ǇƻǎǎƛōƭŜ 
presence of liver disease in patients being considered for 
methotrexate treatment. 

ωωaƻƴǘƘƭȅ ƳƻƴƛǘƻǊƛƴƎ ƛǎ ŀŘǾƻŎŀǘŜŘ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ 
methotrexate treatment, followed by 3-monthly monitoring 
comprising complete blood counts, liver function tests and 
calculation of the Fib-4 fibrosis score. 

Patients with non-alcoholic fatty liver disease 
(NAFLD) are at increased risk for 
methotrexate hepatotoxicity, and methotrexate 
can worsen the course of NAFLD 

Di Martino V, Nat Rev Rheumatol. 2023;19(2):96-110 



ʃˈˋˇ ʵʽʱˋˍʹ˃ʰ ˉˊʷˉʶʽ 
˄ʰ ʵʽʰˁˈˉˍˇˎ˃ʶ ˍʹ˄ 
ɾʆʋ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ 
ʰˊʻˊˇˉ˂ʰˋˍʽˁʺΤ 

Recommendations 

For patients with RA, AS, PsA, JIA, or all SLE undergoing elective THA or TKA, continuing the usual 

dosing of the following disease-modifying antirheumatic drugs (DMARDs) through surgery is 

conditionally recommended: methotrexate, leflunomide, hydroxychloroquine, sulfasalazine, and/or 

apremilast. 

Goodman SM,  Arthritis Rheumatol. 2022 Sep;74(9):1464-1473 



Methotrexate 

For patients with RMD, holding methotrexate for 2 weeks after influenza vaccination is 
conditionally recommended, assuming disease activity allows. 

For patients with RMD, continuing immunosuppressive medications around the time of other 
(non-influenza) nonςlive attenuated vaccinations is conditionally recommended 

For patients with RMD, holding immunosuppressivemedication for an appropriate period before 
and 4 weeks after live attenuated virus vaccination is conditionally recommended. όʂ˔ʽ ɾʆʋ п 
ʶʲʵˇ˃ʱʵʶˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʶ˃ʲˈ˂ʽʰ ˃ʶ ʸ˗˄ˍʶˌ ʶ˅ʰˋʻʶ˄ʹ˃ʷ˄ˇˎˌ ʽˇˏˌύΦ 

Bass AR, Arthritis Rheumatol. 2023 Mar;75(3):333-348 

ɾʆʋ ˁʰʽ ʶ˃ʲˈ˂ʽʰ 



Perez-Garcia LF, et al. Ann Rheum Dis 2023;82:1068ς1075 
MTX-polyglutamate (PG) accumulation in erythrocytes, seminal fluid and spermatozoa of 
RA patients and FPGS activity in spermatozoa 

Altogether, our data suggest that MTX 

is not associated with testicular 

toxicity. Therefore, therapy with MTX 

can be safely started or continued in 

men diagnosed with an IMID and with 

an active wish to become a father 

ɾʆʋ ˋʶ ʱ˄ʵˊʶˌ ˁʰʽ 
ˍʶˁ˄ˇˉˇʾʹˋʹ 



ʅˎˋˍʱˋʶʽˌ ʴʽʰ ˍʹ˄ 
˔ˊʺˋʹ ˍʹˌ 

ˉʰˊʶ˄ˍʶˊʽˁʺˌ MTX 

J. Tornero Molina et al, Reumatol Clin. 2018;14(3):142ς149 



Current RA disease activity according to 
DAS28-ESR score. The current disease activity 
categories (%) of the RA cohort according to 
the Disease Activity Score 28 by the 
erythrocyte sedimentation rate (DAS28-ESR) is 
shown. 

Thomas K, Mediterr J Rheumatol 2018; 29(1): 27-37 



ʃˊˇˋʰˊ˃ˇʴʺ ˍʹˌ ʻʶˊʰˉʶʾʰˌ 
ˋˍʹ˄ ʄɮ ˁʰʽ ʷˁʲʰˋʹ 

Shaw Y, Arthritis Care Res (Hoboken). 2018 Jun;70(6):834-841  

Status plot of subjects over time: by days since having 
moderate-to-high disease activity. 

Á Forty percent of subjects with persistent MHDAS 

waited >90 days for DMARD therapy adjustment, 

suggesting that many RA patients may not be 

receiving timely therapy adjustment in clinical 

practice. 

Á Adjusting DMARDs within 90 days in response to 

MHDAS was associated with a higher likelihood of 

reaching LDAS during follow-up. This association 

indicates that attention to timing is important in 

implementing treat-to-target guidelines in RA. 

Data for years 2010ς2013 of the University of Pittsburgh 
Rheumatoid Arthritis Comparative Effectiveness 
Research (RACER) registry 



ɼʰʽ ˍˇ ʵˇˊˎ˒ˇˊʽˁˈ ˋˁʷ˂ˇˌΥ ʆʽ ʵʽʰ˒ˇˊʶˍʽˁˈ ʷ˔ʶʽ ˍˇ ˎˉˇʵˈˊʽˇ Nordimet; 

Á ɽʶˉˍʺ ʲʶ˂ˈ˄ʰ нфG ̄ ˇˎ ʵʶ˄ ˉˊˇˁʰ˂ʶʾ ʱ˂ʴˇˌ 

Á ɮˎˍˈ˃ʰˍʹ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˉˊˇˋˍʰˍʶˎˍʽˁˇˏ ˁ˂ʶʽʵ˗˃ʰˍˇˌ 

ʶʽˋʶ˂ˁˈ˃ʶ˄ʹˌ ̡ ʶ˂ˈ˄ʰˌ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ʰˁˇˏˋʽ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ 

Á ɮˉˇ˒ˎʴʺ ʵʹ˃ʽˇˎˊʴʾʰˌ ʶˁ˔ˎ˃˗ˋʶ˖˄ ˋˍʹ˄ ˁˇʽ˂ʽʰˁʺ ˔˗ˊʰΣ ˉˇˎ ʶʾ˄ʰʽ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ˁˎˊʾ˖ˌ ʴʽʰ ˄ʶʰˊʱ ʱˍˇ˃ʰ 

Á ɲʽʰʻʶˋʽ˃ˈˍʹˍʰ ʰ˄ʱ нΣрmgΣ ˈˉ˖ˌ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ per os ɾʆʋΣ 

ʵʹ˂ʰʵʺ ˋˏˊʽʴʴʶˌ ˍ˖˄ млΣ мнΦрΣ мрΣ мтΦрΣ нлΣ нрmg 

Á ɼʱʻʶ ʶˉʽˉ˂ʷˇ˄ нΣрmg ɾʆʋΣ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ лΣм ml  

ɶ ˃ ˈ˄ʹ ̀ ˎˋˁʶˎʺ ˋˎ˃ʲʰˍʺ ˃ ʁ
ˍʽˌ ˇʵʹʴʾʶˌ ̱ ʹˌ ɳɳ

 



ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

Áɳʲʵˇ˃ʺ˄ˍʰ ʷˍʹ ʰˉˈ ˍʹ ˋ˔ʶʵʾʰˋʺ ˍʹˌ ˁʰʽ о5 h ˉˈ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ˋˍʹ ʻʶˊʰˉʶʾʰ 

ˍʹˌ ʄɮΣ ʵʶ˄ ʶʾ˄ʰʽ ʶˉʰˁˊʽʲ˗ˌ ʴ˄˖ˋˍˈˌ ˇ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʵˊʱˋʹˌ ˍʹˌ ɾʆʋ 

Áɲˈˋʶʽˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˍ˖˄ мрmg/ʶʲʵˇ˃ʱʵʰ ʵʶ˄ ʷ˔ˇˎ˄ ˉ˂ʺˊʹ ˁʰʽ ʴˊʰ˃˃ʽˁʺ 

ʰˉˇˊˊˈ˒ʹˋʹ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌΣ ˇˉˈˍʶ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˍʽ˃ʱˍʰʽ ʹ ˎˉˇʵˈˊʽʰ 

˔ˇˊʺʴʹˋʹ 

Áɾʷʴʽˋˍʹ ʵˈˋʹ ˍʹˌ ɾʆʋ ˋˍʹ˄ ʄɮ ʻʶ˖ˊˇˏ˄ˍʰʽ ˍʰ нрmg ̱ ʹ˄ ʶʲʵˇ˃ʱʵʰ 

Áɶ ˎˉˇʵˈˊʽʰ ˔ˇˊʺʴʹˋʹ ˉ˂ʶˇ˄ʶˁˍʶʾ ˋʶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʻʰ ˉˊʷˉʶʽ 

ˉʽʻʰ˄˗ˌ ˄ʰ ˔ˇˊʹʴʶʾˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˉˊʽ˄ ˔ˇˊʹʴʹʻˇˏ˄ ʲʽˇ˂ˇʴʽˁˇʾ 

ˉʰˊʱʴˇ˄ˍʶˌ ˂ˈʴ˖ ʰ˄ʶˉʰˊˁˇˏˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ  



ɾˇ˄ˇʻʶˊʰˉʶʾʰ ̡ ʽˇ˂ˇʴʽˁ˗˄ ʺ JAKiΣ ʺ ˋˎʴ˔ˇˊʺʴʹˋʹ ˃ʶ ɾʆʋΤ 

9. bDMARDs and tsDMARDs* should be combined with a csDMARD; in patients 

who cannot use csDMARDs as comedication, IL-6 pathway inhibitors and 

tsDMARDs* may have some advantages compared with other bDMARDs... the 

EULAR Task Force continues to advocate the continuation of MTX (or other 

csDMARDs) when treatment with bDMARDs or JAKi is planned.  

Smolen JS, Ann Rheum Dis 2023;82:3ς18 



ɹˋˇʵˎ˄ʰ˃ʾʰ ɾʆʋ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˁʰʽ ˎˉˇʵˇˊʾ˖ˌ 

ɾʶˍʰˍˊˇˉʺ ˍʹˌ ɾʆʋ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˋʶ ʽˋˇʵˏ˄ʰ˃ʹ ˎˉˇʵˈˊʽʰ ʵˈˋʹ 

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