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Rheumatoid arthritis is a chronic inflammatory destructive disorder that affects the joints, muscles, and tendons
accompanying various extra-articular manifestations. Traditional disease-modifying anti-rheumatic drugs (DMARDs)
represent the basic treatment for rheumatoid arthritis. Over the last 20 years, biologic DMARDs (tumor necrosis factor
inhibitors, interleukin-1 inhibitors, interleukin-6 inhibitors, T cell inhibitors, and B cell inhibitors) have been widely used
as a novel class of DMARDs that have efficacy and efficiency. Discovery of the underlying pathogenesis of autoimmune
disease enables us to develop new target therapies such as a Janus kinase (JAK) inhibitor. Activated JAK is known to
activate signal transducers as well as activators of transcription (STAT) signaling. A JAK inhibitor is a type of medication
that functions by inhibiting the JAK-STAT signaling pathway. In addition, it is easy to take a JAK inhibitor orally. In
Korea, several JAK inhibitors have been approved. This review describes the types of JAK inhibitors, recommended
doses, side effects, and updated European Alliance of Associations for Rheumatology guidelines. Clinicians should
more often consider JAK inhibitors in the treatment of refractory rheumatoid arthritis in current rheumatology clinics
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Table 1. Biological functions of cytokines through various JAK combinations

transducers and activators of

Cytokine JAK

Function

transcription) & &AJsfer 4= 9o H

7 cytokines JAKT &3

Inflammation

Differentiation/homeostasis T cells and NK cells

Switching B cells class

IL-10, type 1 IFN, JAKT & TYK2 Inflammation

Antiviral
Antitumor
IL-6, IL-11, IL-13

JAKT & 2, TYK2 Inflammation

Differentiation naive T cells

Homeostasis T cells
Granulopoiesis
IFN 7 JAKT & 2 Inflammation
Antiviral
Antimycobacterial
IL-12, IL-23

JAK2 &TYK2 Inflammation

Innate immunity

Differentiation/proliferation of Th 17 cells

EPO, TPO, IL-3, IL-5 JAK2 Erythropoiesis

Myelopoiesis

Production megakaryocytes/platelets

Growth

Growth/maturation lymphoid cells
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Adapted from Clark JD et al. ) Med Chem 2014;57:5023-5038, with permission from ACS Publications [4].
JAK, Janus kinase; IL, interleukin; IFN, interferon; TYK, tyrosine kinase; EPO, erythropoietin ; TPO, thyroid peroxidase.
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Table 2. Types, targets, recommended dose, and approval date of JAK inhibitors

S Recommended MEFDS (Korea) FDA EMA Japan
JAK inhibitor Target dose approval approval approval approval
Tofacitinib JAKT & 3 (strong/high) 5mg BID Apr 2014 Nov 2012 Mar 2017 Mar 2013
(Xeljanz) JAK2 & TYK2 (minor) 11 mg QD
Baricitinib JAK1 & 2 (strong/high) 2mg QD Dec 2017 May 2018 Feb 2017 Jul 2017
(Olumiant) TYK2 (moderate) & JAK3 (minor) 4mg QD
Upadacitinib JAKT (strong/high) 15 mg QD Jun 2020 Aug 2019 Dec 2019 Jan 2020
(Rinvoq)
Peficitinib JAK3 (moderate) 100 mg QD Jan 2020 Mar 2019
(Smyraf) JAKT & 2 & TYK2 (minor) 150 mg QD
Adapted from Harrington R et al. J Inflamm Res 2020;13:519-531, according to the Creative Commons license [2]. Data of MFDS are from Ministry of Food and Drug Safety
(https:/Avww.mfds.go.kr/).
MFDS, Ministry of Food and Drug Safety; FDA, Food and Drug Administration; EMA, European Medicines Agency; JAK, Janus kinase; TYK, tyrosine kinase; BID, twice a day;
QD, daily.
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Figure 1. EULAR (European Alliance of Associations for Rheumatology) recommendations for the manage-
ment of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2019 up-
date. RF, rheumatoid factor; ACPA, anticitrullinated protein antibody; DMARDs, disease-modifying antirheu-

matic drugs; bDMARDs, biological DMARDs; JAK, Janus kinase; csDMARDs, conventional synthetic DMARDs.

Adapted from Smolen JS et al. Ann Rheum Dis 2020;79:685-699, with permission from BMJ [6].
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