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˙After the emergence of biological disease-modifying antirheumatic drugs (bDMARDs), came Janus kinase (JAK) inhibitors. With them came the expectation that they1:
        - Had strong efficacy overall and as monotherapy
        - Had a fast onset of action

        - Helped patients achieve clinical remission
        - Inhibited disease progression
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Promise 1: Efficacy 
[Fulfilled] In rheumatoid arthritis (RA), JAK inhibitors are associated with favourable efficacy among insufficient responders (IRs), compared to methotrexate (MTX) or tumor necrosis 
factor (TNF) inhibitors, and long-term response is possible. 
[Partially fulfilled] JAK inhibitors induce remission and delay radiographic progression in some but not all patients.  

˙Before the introduction of JAK inhibitors, efficacy (in terms of American College of Rheumatology [ACR] response criteria) was comparable across bDMARDs in RA.2 
˙Studies so far have shown that JAK inhibitors have at least similar efficacy to bDMARDs in patients with RA who had insufficient response to MTX or TNF inhibitors.3,4 

        - In the MTX-IRs population: 
           ▪Fast onset: one study showed that over 90% of patients with RA achieved ACR20 within 4 weeks of treatment with a JAK inhibitor5 
           ▪Strong efficacy as monotherapy: another study showed that with JAK inhibitor monotherapy, approximately 60% of patients achieved ACR20 within 3 months3 

           ▪Studies found JAK inhibitors to be associated with numerically7 or statistically8 higher ACR response rates than adalimumab; response to JAK inhibitors was maintained from 12 to 52 weeks8

        - A further study showed treatment with a JAK inhibitor induced Disease Activity Score-28 (DAS28) remission at Month 3 in TNF-IRs.4

˙Consequently, the 2019 European League Against Rheumatism (EULAR) recommendations for RA management added JAK inhibitors as an alternative to bDMARDs6; this recommendation 
    remains in the 2022 update.7 
˙Clinical remission (by Simple Disease Activity Index, Clinical Disease Activity Index, or DAS28) with JAK inhibitors among MTX-IRs ranged from 5 to 15% and disease progression was 
    observed in some patients.3,8 Radiographic progression was also slowed down with JAK inhibitors in most patients, although progression was still observed in 10‒15% of patients. 



˙Only 50% of patients had sustained therapy with TNF inhibitors in 2 years, largely because of loss of efficacy.9 

˙In contrast, with JAK inhibitors, the “half-life” of adherence was approximately 5 years, irrespective of whether they were used alone or in combination with MTX.9

        - This may be related to the fact that JAK inhibitors are small molecules and not immunogenic. 

Promise 2: Adherence 
[Fulfilled] Longer adherence of JAK inhibitors than TNF inhibitors.

Promise 3: Safety 
[Fulfilled] With the exception of herpes zoster reactivation, JAK inhibitors have a generally benign safety profile compared with bDMARDs.
[Need more data] In at-risk populations however, JAK inhibitors may be associated with increased risk of infections, deep vein thrombosis, malignancies and major adverse cardiac events (MACE). 

˙Combined data showed that JAK inhibitors were not associated with an increased risk of malignancies, serious infections, or MACE when compared with bDMARDs.10-14 

        - An increased risk of reactivation of herpes zoster was observed.      
˙Meta-analyses found no increased risk of MACE or malignancies with JAK inhibitors over bDMARDs.13,15,16

˙The German RABBIT registry found no increased risk of MACE with JAK inhibitors over TNF inhibitors in a real-world setting, even among those with high cardiovascular (CV) risk.18

˙However, in the ORAL Surveillance and the STAR-RA study, tofacitinib was associated with an increased risk of CV events and malignancies among patients with RA with CV risk factor.17,18  
    More surveillance and real-world data are needed.

Promise 4: Simple mechanism of action
[Partially fulfilled] JAK inhibitors are competitive inhibitors of adenosine triphosphate (ATP) but are not 100% specific and selective.19,20 Selectivity reduces with higher doses. 

˙JAKs are the second largest class of proteins in human mammals, modulating signals of inflammatory cytokines (JAK1), growth signalling in blood cells (JAK2) and T cell cytokines (JAK3). 
˙JAKs exist as dimers/trimers in cells; however, no JAK1 dimer exists in cells ‒ JAK1 only combines with other JAK isoforms.
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