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Global disparities in the treatment of idiopathic inflammatory myopathies: results from an international online survey study

Abstract 
Objectives. We explored current practice and interregional differences in the treatment of idiopathic inflammatory myopathies (IIMs).  We triangulated these observations considering countries' Gross National Income (GNI), disease subtypes, and symptoms using patient-reported information.
Methods. A cross-sectional ancillary analysis of the “COVID-19 vaccination in auto-immune disease” (COVAD) e-survey containing demographic characteristics, IIM subtypes (dermatomyositis (DM), polymyositis (PM), inclusion-body myositis (IBM), anti-synthetase syndrome (ASSD), immune-mediated necrotizing myopathy (IMNM), overlap myopathies (OM)), current symptoms (surrogate for organ involvement), and treatments (corticosteroids (CS), immunomodulators (IM), i.e., antimalarials, immunosuppressants (IS), intravenous immunoglobulins (IVIG), biological treatments, and targeted-synthetic small molecules). Treatments were presented descriptively according to continents, GNI, IIM, and organ involvement, and associated factors were analyzed using multivariable binary logistic regressions. 
Results. Of 18,851 respondents from 94 countries, 1,418 with IIM were analyzed (age 61 years, 62.5% females). DM (32.4%), IBM (24.5%), and OM (15.8%) were the most common subtypes. Treatment categories included IS (49.4%), CS (38.5%), IM (13.8%), and IVIG (9.4%). Notably, treatments varied across regions, GNI categories (IS mostly used in higher-middle income, IM in lower-middle income, IVIG and biologics largely limited to high-income countries), IIM subtypes (IS and CS associated with ASSD, IM with OM and DM, IVIG with IMNM, and biological treatments with OM and ASSD) and disease manifestations (IS and CS with dyspnea). Most inter-regional treatment disparities persisted after multivariable analysis.
Conclusion. We identified marked regional treatment disparities in a global cohort of IIM.  These observations highlight the need for international consensus-driven management guidelines considering patient-centered care and available resources. 

Keywords 
Equity, inflammatory myopathies, myositis, survey, rheumatic disease, treatment, equity.



Key messages 
· We identified marked interregional differences in IIM management as potential surrogates for health infrastructure disparities. 
· IIM subtype and organ involvement are also key elements in determining treatment choices. 
· These observations iterate the need for unified international consensus-driven management guidelines considering available resources. 
[bookmark: _Hlk116147419]

Introduction
Idiopathic inflammatory myopathies (IIMs) are a group of systemic autoimmune disorders (SAIDs) characterized by muscle inflammation and weakness (1) and are often accompanied by a broad range of extra-muscular features. IIMs have been recognized as heterogeneous entities, including dermatomyositis (DM), amyopathic dermatomyositis (ADM), overlap myositis (OM), immune-mediated necrotizing myopathy (IMNM), polymyositis (PM), anti-synthetase syndrome (ASSD), inclusion body myositis (IBM) and juvenile dermatomyositis (JDM) (2,3).
[bookmark: _Hlk107170536]The management of IIMs is largely empirical, based on evidence from small-scale studies. Corticosteroids (CS) remain the mainstay of treatment and are typically prescribed with immunomodulators (antimalarial agents, such as hydroxychloroquine), traditional immunosuppressive drugs (IS), intravenous immunoglobulins (IVIG), biological treatments, or targeted synthetic small molecules (1,3–10). Recently the British national guidelines outlined the management of IIMs in the context of the current evidence and in alignment with the working framework of the National Institute for Health and Care Excellence (NICE) and the National Health Service (NHS) (11). However, guidelines define the overarching principles of management, while real-world data provide authentic insights into the intersection of current practice with the feasibility of evidence-based management. 
The COVID-19 Vaccination in Autoimmune Diseases (COVAD) study, an international e-survey was designed to assess vaccination and patient-reported outcomes in patients with SAIDs and controls and comprises one of the largest datasets of IIM participants worldwide (12). In this context, the current analysis aimed to identify prescription practice and interregional disparities in IIM management. We further triangulated current practice with the country Gross National Income (GNI) based on the 2020 World Bank classification, and disease subtypes and symptoms using patient-reported information from the COVAD database. 
Methods
[bookmark: _Hlk116149850]Study design
This study was a descriptive cross-sectional ancillary analysis of data extracted on September 14, 2021, from the COVAD self-reported e-survey, which included 18,851 participants from 94 countries (12). The questionnaire was vetted by international experts, pilot-tested, validated, and translated into 18 languages before being hosted on the surveymonkey.com platform (13). The methodological details were previously published (12,14), and the survey reporting was in line with the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) guidelines (15). As per local guidelines, informed consent was obtained from the participants at the beginning of the survey. All information was detailed in a cover letter which introduced the survey and its objectives and required the participant to click on an approval button before engaging in the survey. Approval was obtained from the local institutional ethics committee as per the local guidelines. 
Study variables
[bookmark: _Hlk130585461][bookmark: _Hlk130585757]Demographic characteristics (age, gender, ethnicity, and country), IIM subtype, disease manifestations at the time of the survey, disease activity, disease duration, and treatments were extracted from the COVAD database. After discussion among the experts in the study steering committee, treatments were classified into CS, immunomodulators (hydroxychloroquine, studied as an individual category since it cannot be considered as a traditional immunosuppressant drug), traditional IS (methotrexate, azathioprine, leflunomide, sulfasalazine, mycophenolate mofetil, cyclophosphamide, tacrolimus, cyclosporin), intravenous immunoglobulin (IVIG), biological treatments (rituximab, anti-Tumor Necrosis Factor, anti-Interleukin 1 and 6), and targeted synthetic small molecules (Janus Kinase-inhibitors, apremilast). 
[bookmark: _Hlk130585031][bookmark: _Hlk130585285]The countries were grouped into continents and categorized according to the 2020 World Bank classification of the GNI (https://data.worldbank.org/country). Three categories were individualized: high-income (GNI per capita above $12,535), higher-middle-income (between $4,046 and $12,535), lower-middle-income (between $1,036 and $4,045) and low-income (below $1,036). The latter two categories were grouped together due to the low number of participants from low-income countries).
[bookmark: _Hlk130586487]IIM subtypes were divided into DM, PM, IBM, ASSD, IMNM, and OM. JDM was grouped with DM due to the low number of patients in this category. Current symptoms were identified and used as a surrogate for active organ involvement (e.g., dyspnea for interstitial lung disease, and dysphagia for bulbar weakness). Disease activity was classified into four categories (inactive or remission, active but stable, active and improving, and active and worsening, according to the patient’s personal judgment).
Statistical analysis
[bookmark: _Hlk130592666][bookmark: _Hlk131698888]Treatments were presented descriptively according to continent, GNI category, IIM subtype, organ involvement, and disease activity. All values were expressed as frequency and percentage or median and interquartile range (IQR) as appropriate. Factors associated with the four main treatment categories (CS, IS, immunomodulators, and IVIG) were analyzed using four separate multivariable binary logistic regressions to account for differences at baseline. The treatment category was the dependent variable, and the following statistically significant variables in the bivariate analysis were included in the model: IIM subtype, continent, age, gender, disease duration, disease activity, and clinical signs and symptoms with a prevalence of >10%. The GNI category was not included in the multivariable analysis because of its potential linearity with the world region. The accuracy of the multivariable models was evaluated using Generalized Mixed Models analysis, including the continent as a random effect. The data were analyzed using SPSS V25.0.  Statistical significance was set a at p-value of <0.05. 

Results
The study cohort 
Of the 18,851 respondents to the COVAD e-survey as of September 14, 2021, 1,418 patients had a diagnosis of IIM and were included in the analysis (participants flowchart in Supplementary Figure S1); 886 (62.5%) were females, the median age was 61 years (IQR 49-70), and the median disease duration was six years (IQR 3-11) (Table 1). Of these, 637 respondents (44.9%) were from North America, 331 (23.3%) from Europe, 124 from Oceania (8.7%), 93 from Asia (6.6%) 57 South America (4.0%), and four (0.3%) from Africa. Considering GNI categories, 1,096 (77.3%) were from high-income countries, 95 (6.7%) from higher-middle income-countries, and 55 (3.9%) from lower-middle-income and low-income countries (Supplementary Table S1). 
The most common subtypes in the current cohort were DM (32.4%), IBM (24.5%), and OM (15.8%) (Table 1). Notably, the predominant IIM subtypes varied across continents, with DM being the most frequently reported IIM subtype in Asia (42/93 [45%]), South America (25/57 [44%] North America (217/637 [34%], and Europe (97/331 [29%]). IBM was the most frequently reported IIM subtype in Oceania (88/124 [71%]) (Supplementary Table S2). The IIM subtypes also varied across GNI levels, with DM being the most frequently reported IIM subtype in higher-middle income (40/95 [42.1%]) and higher income countries (326/1096 [29.7%], and OM being the most frequently reported IIM subtype in lower-middle income countries (15/54 [27.8%]) (Supplementary Table S3).
Disease characteristics
Approximately half of the patients ([48.5%) had active but stable disease at the time of the survey and 16.4% were in remission. Regarding current symptoms, 29.1% reported muscle weakness, 26.2% reported fatigue, and 12.3% reported dysphagia. Raynaud’s phenomenon was reported in 15.7%, joint pain or swelling in 13.1%, xerophthalmia in 13.0%, elevated muscle enzymes in 11.4%, rashes in 10.9%, dyspnea in 10.8%, and xerostomia in 10.0% (Table 1).
The most reported treatment category was IS (49.4%), followed by CS (38.5%), immunomodulators (13.8%), and IVIG (9.4%). Biological treatments were used in 4.3% of patients, and targeted synthetic small molecules in 0.8% (Figure 1A, Supplementary Table S4).
Treatment disparities
[bookmark: _Hlk123746895]Notably, the treatments varied across different regions, with IS being the most commonly used in South America (44/57 [77.2%]). IS were also extensively used in Europe (229/331 [69.2%]), Asia (50/93 [53.8%], and North America (292/637 [45.8%]). CS was most frequently used in Europe (199/331 [60.5%]), followed by Asia (49/93 [53.8%]). Immunomodulators were most frequently used in Asia (18/93 [19.4%]), and to a slightly lesser extent in North America (101/637 [15.9%] and Europe (52/331 [15.7%]). IVIG was most frequently used in Oceania (21/124 [16.9%]), followed by North America (79/637 [12.4%]) (Figure 1A, Supplementary Table S5).
Most importantly, treatments varied based on the countries’ GNI categories; IS was primarily used in higher-middle-income countries (62/95 [65.3%]), followed by high-income countries (559/1096 [51.0%]). CS was used more or less used equally in all GNI categories (36.8% to 40.4%). Immunomodulators were mostly used in lower-middle- and low-income countries (15/54 [27.8%]). IVIG and biologics were largely limited to high-income countries (127/1096 [11.6%]) and 5/54 [9.2%], respectively) (Figure 1B, Supplementary Table S5).
The IIM subtypes were seemingly another important determinant of the category of treatment used, with CS and IS being associated with ASSD in nearly three quarters (90/148 [63.4%] and 115/148 [77.7%], respectively), immunomodulators with one quarter of OM/DM (64/224 [28.6%] and 99/459 [21.6%]), IVIG with IMNM (14/57 [24.6%]), and biological treatments being most often identified for use in OM and ASSD (22/224 [10%] and 13/148 [9%]) (Figure 1C, Supplementary - Table S4). Among IS, methotrexate was the preferred treatment in patients with DM, PM, and IMNM, whereas mycophenolate mofetil was the preferred IS in patients with OM and ASSD (Supplementary Table S4).
[bookmark: _Hlk130593192]Active and improved disease status were associated with the use of IS (101/125 [80.8%]), CS (89/125 [71.2%]), immunomodulators (24/125 [19.2%]), and IVIG (25/125 [20.0%]). Furthermore, dyspnea was positively associated with the use of IS (107/153 (69.9%)) and CS (100/153 [65.3%], potentially as surrogate for ASSD, since a high proportion of patients with ASSD had dyspnea (42/148 [28.4%]). Dysphagia was negatively associated with IS and CS, possibly as a reflection of being more prevalent in the IBM subtype (Figure 1D, Supplementary Table S5).
[bookmark: _Hlk130592864][bookmark: _Hlk131698963]In the multivariable analysis, regional treatment disparities persisted after the adjusting for age, gender, disease duration, IIM subtype, disease activity, and symptoms (muscle weakness, fatigue, joint pain or swelling, rashes, dyspnea, dysphagia, Raynaud’s syndrome, xerophthalmia, elevated muscle enzymes, and xerostomia) (Supplementary Table S6). The models’ accuracy was high (Immunosuppressants 74.8%, Corticosteroids 73.0%, Immunomodulators 84.6%, and IVIG 89.4%).
IS were independently associated with the South American continent (OR 2.30[95%CI 1.10-4.69] versus North America), active disease (OR 4.47 [95%CI 2.45;8.14]), fatigue (OR 1.50 [95%CI 1.04;2.14]), and dyspnea (OR 1.86 [95%CI 1.09;3.18]). 
CS were associated with Europe (OR 2.70 [95%CI 1.92;3.80]), Oceania (OR 2.35 [95%CI 1.32;4.16]), Asia (OR 2.37 [95%CI 1.39;4.05]), active disease (OR 6.92 [95%CI 3.96;12.09]), and dyspnea (OR 2.38 [95%CI 1.46;3.89]). 
Immunomodulators were associated with female gender (OR 2.07 [95%CI 1.13;3.81]), reduced likelihood of PM (OR 0.19 [95%CI 0.08;0.45]) and IMNM (OR 0.08 [95%CI 0.01;0.058]), joint pain and swelling (OR 1.60 [95%CI 1.04;2.47]), and skin rash (OR 1.74 [95%CI 1.04;2.92]). 
IVIG was associated with Oceania (OR 2.41 [95%CI 1.27;4.57]), active disease (OR 2.75 [95%CI 1.25;6.07]), and muscle weakness (OR 2.00 [95%CI 1.25;3.22]).
[bookmark: _Hlk131703106]After exclusion of the IBM subtype from the multivariable analyses, the association of treatment categories with the geographical regions and the other significant variables persisted.

Discussion
The current analysis identified significant disparities in IIM treatments according to geographical region and GNI category, which persisted after adjustment for disease subtype, activity, duration, and demographic characteristics. These findings may reflect diverse physician practices due to the impact of local guidelines, available funding and resources, various healthcare and insurance restrictions, and patient acceptance of different medications. 
These geographical disparities were mirrored by the countries' GNI level, with a quasi-exclusive use of IVIG and biologic treatments in high-income countries, suggesting an impact of economic status on the choice of therapeutic modalities. Inter-regional disparities in disease management have also been observed in other rare SAIDs, such as systemic sclerosis, according to a recent analysis of 9260 patients in the EUSTAR database (16).
Moreover, the current study confirmed that IIM subtype and patterns of organ involvement are key determinants in the choice of therapy. As reported by others, methotrexate was the preferred IS in patients with DM and PM, whereas mycophenolate mofetil was the preferred IS in OM and ASSD, particularly in those with lung involvement (6,7,9). As expected, antimalarials were associated with patients with OM, joint pain, and skin rashes.
[bookmark: _Hlk130593841]We acknowledge the limitations arising from recall bias and the patient-reported nature of the study. In addition, some IIM subtypes like IBM might be reported better in some regions due to the active support groups, which introduces a potential sampling bias. The subtypes might also be diagnosed better in some regions, such as Oceania and the USA, due to the availability of extended auto-antibodies panel and accurate biopsy techniques, therefore, a diagnostic bias related to the region cannot be excluded. Moreover, the COVAD dataset did not collect information on comorbidities and pregnancy or lactation, which may have an important bearing on treatment decisions. Nevertheless, the current results are aligned with key figures of other international cohorts, such as the predominance of the DM subtype, the use of methotrexate as a treatment of choice, followed by mycophenolate mofetil and azathioprine, and the preference for IS in patients with ASSD and lung involvement (6,7). This conformity confers an acceptable validity to the study results.  
[bookmark: _Hlk130590948][bookmark: _Hlk130584034][bookmark: _Hlk130586011][bookmark: _Hlk130584060]We also acknowledge that the demographic characteristics of the respondents may be driven by those who respond to e-surveys in general rather than reflecting the population level attributes of individuals living with IIM worldwide (17). In addition, the cross-sectional design of this study would not allow any identification of specific treatment algorithms, rather than providing a snapshot of the current treatments. Moreover, we recognize the geographical bias towards North America and Europe, reflecting the easiness of online surveys dissemination in these regions. Nevertheless, while reflecting treatment patterns in these large geographic regions, 23% of the data represent previously unexplored regions and provide some preliminary information from Asia, South America and Africa. Furthermore, surveys are the most efficient means of facilitating the collection of information from patients with rare rheumatic diseases (13), particularly the COVAD survey, which had no restrictions in inclusion criteria and provided unprecedented global data on IIM. We hope that future studies focused on under-represented populations from Africa and some regions of Asia shed light on additional facets such as country infrastructure and choices while providing further insights and granularity into the reasons for these regional disparities. With the emergence of promising data using expensive therapies, such as IVIG and rituximab (1,18), formal management guidelines considering cost-effectiveness are urgently needed to reduce worldwide disparities in IIM management.
	In conclusion, IIM treatment patterns differed significantly according to the regions of the world, the countries' GNI, the disease subtypes, and the key clinical symptoms. This heterogeneity highlights the need for unified international consensus-driven management guidelines considering available resources. 
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Table 1. Characteristics of patients with idiopathic inflammatory myopathies, stratified by disease subtype
	[bookmark: _Hlk121043940]
	DM
	IBM
	OM
	PM
	ASSD
	IMNM
	All IIMs

	Number of patients 
()*
	459
 (32.4)
	348
(24.5)
	224
(15.8)
	182
(12.8)
	148
(10.4)
	57
(4.0)
	1418

	Median age 
[IQR]
	55.0
[46.0-65.0]
	73.0
[67.0-77.0]
	52.5
[43.0-61.0]
	59.0
[47.0-69.0]
	54.0
[47.0-64.0]
	63.0
 [56.0-73.0]
	61.0 
[49.0-70.0]

	Gender, N ()**
· Men
· Women
· Do not wish to disclose
	
70 (17.9)
321 (82.1)
2 (0.5)
	
192 (60.8)
124 (39.2)
2 (0.6)
	
16 (8.3)
176 (91.7)
2 (1)
	
37 (24.3)
115 (75.7
0 (0)
	
26 (19.1)
110 (80.9)
0 (0)
	
13 (24.5)
40 (77.5)
0 (0)
	
354 (25.0)
886 (62.5)
6 (0.4)

	Median disease duration [IQR]
	5.0
[2.0 – 12.0]
	7.0
[3.0-11.0]
	7.0
[3.0-17.0]
	6.0
[3.0-13.0]
	4.0
[2.0-7.0]
	3.0
[1.5-7.0]
	6.0
[3.0-11.0]

	Ethnicity, N ()**
· Caucasian
· Asian
· Hispanic
· African American or African origin
· Other
	
301 (76.6)
47 (12.0)
19 (4.8)
16 (4.1)

10 (2.5)
	
297 (93.4)
4 (1.3)
4 (1.3)
4 (1.3)

9 (2.8)
	
138 (71.5)
29 (15)
11 (5.7)
5 (2.6)

10 (5.2)
	
117 (77)
13 (8.6)
8 (5.3)
5 (3.3)

9(5.9)
	
114 (83.8)
4 (2.9)
4 (2.9)
9 (6.6)

5 (3.7)
	
44 (83.0)
2 (3.8)
0 (0.0)
4 (7.5)

3 (5.7)
	
1011 (71.3)
99 (7.0)
46 (3.2)
43 (3.0)

47 (3.4)

	Continent, N ()**
· North America
· Europe
· Oceania
· Asia
· South America
· Africa
	
217 (47.3)
97 (21.1)
11 (2.4)
42 (9.2)
25 (5.4)
1 (0.2)
	
207 (59.5)
20 (5.7)
88 (25.3)
3 (0.9)
0 (0.0)
0 (0.0)
	
67 (29.9)
81 (36.2)
7 (3.1)
33 (14.7)
4 (1.8)
2 (0.9)
	
70 (38.5)
53 (29.1)
9 (4.9)
13 (7.1)
7 (3.8)
0 (0.0)
	
49 (33.1)
63 (42.6)
4 (2.7)
1 (0.7)
18 (12.2)
1 (0.7)
	
27 (47.4)
17 (29.8)
5 (8.8)
1 (1.8)
3 (5.3)
0 (0.0)
	
637 (44.9)
331 (23.3)
124 (8.7)
93 (6.6)
57 (4.0)
4 (0.3)

	GNI Category, N ()**
· Low income
· Lower-middle income
· Higher-middle income
· High income
	
1 (0.3)
26 (6.6)
40 (10.2)
326 (83.0)
	
0 (0.0)
1 (0.3)
0 (0.0)
317 (99.7)
	
0 (0.0)
15 (7.7)
20 (10.3)
159 (82.0)
	
0 (0.0)
9 (5.9)
14 (9.2)
129 (84.9)
	
0 (0.0)
2 (1.5)
18 (13.2)
116 (85.3)
	
0 (0.0)
1 (1.9)
3 (5.7)
49 (92.5)
	
1 (0.1)
54 (3.8)
95 (6.7)
1096 (77.3)

	Current disease activity, N ()**
· Inactive or remission
· Active but stable
· Active and improving
· Active and worsening
	

114 (28.3)
205 (50.9)
57 (14.1)
27 (6.7)
	

7 (2.4)
170 (57.2)
3 (1.0)
117 (39.4)
	

32 (17.0)
123 (65.4)
20 (10.6)
13 (6.9)
	

48 (30.0)
76 (47.5)
19 (11.9)
17 (10.6)
	

24 (17.9)
84 (62.7)
18 (13.4)
8 (6.0)
	

8 (15.4)
30 (57.7)
8 (15.4)
6 (11.5)
	

233 (16.4)
688 (48.5)
125 (8.8)
188 (13.3)

	Most frequent clinical manifestations, N ()**

	Muscle weakness
	127 (27.7)
	180 (51.7)
	66 (29.5)
	74 (40.7)
	40 (27.0)
	27 (47.4)
	514 (29.1)

	Fatigue
	133 (29.0)
	72 (20.7)
	70 (31.3)
	42 (23.1)
	42 (28.4)
	13 (22.8)
	372 (26.2)

	Dysphagia
	42 (9.2)
	79 (22.7)
	28 (12.5)
	9 (4.9)
	9 (6.1)
	7 (12.3)
	174 (12.3)

	Raynaud's syndrome
	72 (15.7)
	11 (3.2)
	66 (29.5)
	23 (12.6)
	39 (26.4)
	11 (19.3)
	222 (15.7)

	Joint pain or swelling 
	62 (13.5)
	31 (8.9)
	46 (20.5)
	13 (7.1)
	29 (19.6)
	5 (8.8)
	186 (13.1)

	Xerophtalmia
	59 (12.9)
	35 (10.1)
	47 (21.0)
	17 (9.3)
	23 (15.5)
	3 (5.3)
	184 (13.0)

	Elevated muscle enzyme 
	35 (7.6)
	59 (17.0)
	20 (8.9)
	22 (12.1)
	12 (8.1)
	14 (24.6)
	162 (11.4)

	Rashes
	106 (23.1)
	12 (3.4)
	19 (8.5)
	5 (2.7)
	7 (4.7)
	5 (8.8)
	154 (10.9)

	Dyspnea
	43 (9.4)
	14 (4.0)
	33 (14.7)
	15 (8.2)
	42 (28.4)
	6 (10.5)
	153 (10.8)

	Xerostomia
	42 (9.2)
	24 (6.9)
	39 (17.4)
	12 (6.6)
	21 (14.2)
	4 (7.0)
	142 (10)



ASSD: Anti-Synthetase Syndrome, DM: Dermatomyositis, GNI: Gross National Income, classified according to the World Bank classification 2020, IIM: Idiopathic Inflammatory Myopathies, IQR: Interquartile range, OM: Overlap Myositis, PM: Polymyositis
*Percentages indicated in rows
**Percentages indicated in columns
The differences among the IIM categories are all statistically significant (p-value<0.001)



Figure 1. Percentages of treatment categories of idiopathic inflammatory myopathies by continents (A), GNI category (B), disease subtype (C), and key symptoms (D)
ASSD: Anti-synthetase syndrome, GNI: Gross National Income, IIM: Inflammatory Idiopathic Myopathies, IMNM: Immune-Mediated Necrotizing myositis, IVIG: Intravenous Immunoglobulin
Biological treatments: Rituximab, Abatacept, Anti-TNF, Tocilizumab, Belimumab, Secukinumab
Immunomodulators: Antimalarials (Hydroxychloroquine)
Immunosuppressants: Methotrexate, Mycophenolate Mofetil, Azathioprine, Tacrolimus, Leflunomide, Sulfasalazine, Cyclophosphamide
Targeted synthetic small molecules: Janus-Kinase inhibitors, Apremilast
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