Supplementary Methods

PICOTS (Population, Intervention, Comparators, Outcomes, Timing, and Settings) eligibility criteria for Ollendorf et al, 2017 (1)

Populations

The population of focus for the review included adults ages 18 and older with moderately-to severely active rheumatoid arthritis and inadequate response to or intolerance of conventional DMARDs. Classification of disease severity and treatment response were based on investigator assessment; There was no restriction in study selection based on the use of specific tools for such assessments. Studies focusing exclusively on milder disease or on populations first initiating conventional DMARD therapy were excluded.

Studies of children, adolescents, or adults with a history of pediatric forms inflammatory arthritis were excluded. Feedback from patient groups and clinicians suggested that the clinical presentation and disease trajectory of these patients differs substantially from those with the adult onset form of RA. 

Key subpopulations and/or data stratifications of interest included: (a) evaluation of both TIM naïve patients and those with inadequate response to or intolerance of initial TIM therapy; (b) use of TIMs as monotherapy and in combination with conventional DMARDs; (c) route of administration (i.e., oral vs. self-injected vs. infused); and (d) setting of care (e.g., hospital-based vs. ambulatory infusion centers). Additional subpopulations and stratifications of interest, included: (e) presence of comorbidities (e.g., cardiovascular, psychiatric, malignancy); (f) both “early” (i.e., within 2 years of symptom onset) and established RA; (g) seropositivity for prognostic markers such as anti-cyclic citrullinated peptide (CCP) antibodies; (h) geography, in particular U.S.-based versus non-U.S. settings; and (i) study funding (i.e., industry-sponsored vs. other funding sources).

Interventions

A comprehensive list of TIMs with FDA indications for RA as well as two investigational therapies presently undergoing FDA review were considered. Interventions of interest are listed by class below (biosimilar forms were included as data permitted).

· TNF inhibitors (adalimumab, certolizumab pegol, etanercept, golimumab, infliximab)
· CD20-directed cytolytic antibody (rituximab)
· T-cell receptor signaling inhibitor (abatacept)
· IL-6 inhibitors (tocilizumab, sarilumab [investigational])
· JAK inhibitors (tofacitinib, baricitinib [investigational])

Comparators

Most clinical trials of TIMs have been conducted in patients without adequate response to initial therapy with conventional DMARDs yet involved comparisons to conventional agents nonetheless for purposes of regulatory approval. Studies comparing TIMs to conventional DMARD monotherapy or combination therapy (including triple therapy with the conventional DMARDs methotrexate, sulfasalazine, and hydroxychloroquine) to assess performance versus historical standard treatments, but also evaluated head-to-head studies between TIMs to evaluate for more contemporary comparisons were considered. Conventional DMARDs were included regardless of treatment delivery mechanism (e.g., oral vs. injectable methotrexate).

Outcomes

Key clinical outcomes associated with RA, are noted below.

· Mortality
· Standardized criteria for RA treatment response (e.g., ACR20, ACR50, and ACR70, area under-the-curve analysis)
· Measures of disease activity, remission, and remission loss (e.g., DAS28, CDAI, SDAI)
· Radiographic evidence of structural damage
· Disease-specific and general health-related quality of life (e.g., HAQ-DI, SF-36)
· Pain (e.g., visual analog scales)
· Other patient-reported outcomes (e.g., patient satisfaction, fatigue, morning joint stiffness)
· Productivity loss and caregiver burden
· Requirements for joint replacement or other surgical intervention
· Utilization of healthcare resources (e.g., hospitalization, rehabilitation, assisted living)
· Cardiovascular events
· Treatment-related adverse events (e.g., serious infection, malignancy, liver abnormalities)
· Costs and cost-effectiveness of TIMs

The impact of dose increases, dose decreases, and drug cessation during periods of sustained control or remission on long-term outcomes, as well as the effects of dose levels on clinical outcomes and the rates of serious adverse events were also assessed. Information on the clinical rationale for dose adjustments were used for informative purposes when available.

Timing

Evidence on intervention effectiveness was derived from studies of at least six months’ duration, while information on potential harms was obtained from studies of at least three months’ follow-up.

Settings

All settings were considered, including home and other outpatient settings, as well as ambulatory and hospital-based infusion centers.


Additional scope descriptions

Data and evidence from randomized controlled trials, systematic reviews, and comparative cohort studies were assembled and reviewed; the focus in cohort studies was primarily on long-term outcomes and uncommon adverse events. The evidence review included input from patients and patient advocacy organizations, data from regulatory documents, information submitted by manufacturers, and other grey literature when the evidence met ICER standards.


PICOTS (Population, Intervention, Comparators, Outcomes, Timing, and Settings) eligibility criteria for Tice et al, 2020 (2)

Populations 

The population focus for the review was adults ages 18 and older with moderately-to-severely active RA and inadequate response or intolerance to conventional DMARDs. Level of disease activity is defined according to validated and frequently used scales in RA (i.e., Disease Activity Score 28 [DAS28], Clinical Disease Activity Index [CDAI], Simplified Disease Activity Index [SDAI]). This review did not include children, adolescents, or adults with juvenile forms of RA or other inflammatory arthritis, now collectively known as juvenile idiopathic arthritis. 
Key subpopulations and/or data stratifications of interest included: (a) evaluation of both TIM-naïve patients and those with inadequate response or intolerance to initial TIM therapy and; (b) use of JAK inhibitors as monotherapy and in combination with conventional DMARDs. Additional subpopulations or stratifications of interest, including (c) presence of comorbidities (e.g., cardiovascular, interstitial lung disease, psychiatric, malignancy); (d) both “early” (i.e., within two years of symptom onset) and established RA; (e) seropositivity for prognostic markers such as anti-cyclic citrullinated peptide antibodies; (f) geography, in particular US-based versus non-US settings; and (g) study funding (i.e., industry-sponsored vs. other funding sources).
Interventions 

The interventions of interest for this review are listed below. 

• Upadacitinib 
• Tofacitinib 
• Baricitinib 
• Biosimilar exemplar: infliximab-dyyb 

Comparators 

Studies comparing JAK inhibitors to conventional DMARD monotherapy or combination therapy (including triple therapy with the conventional DMARDs methotrexate, sulfasalazine, and hydroxychloroquine) to assess performance versus historical standard treatments as well as head-to-head studies between JAK inhibitors and TNF inhibitors (adalimumab [Humira®, AbbVie] in all cases) were included. Studies with an active comparator arm were preferred and placebo-controlled trials were included as necessary.

Outcomes 

This review examined key clinical outcomes associated with RA. Because the recommended treat-to-target paradigm encourages switching therapy within three months for patients who do not achieve remission or low disease activity, measures of disease activity at that timepoint were prioritized. This review also included additional patient-reported outcomes as well as important clinical and health care utilization measures.
 
· Mortality 
· Treatment response (e.g., ACR20, ACR50, and ACR70, area-under-the-curve analysis) 
· Measures of disease activity, remission, and remission loss (e.g., DAS28, CDAI, SDAI) 
· Radiographic evidence of structural damage 
· Disease-specific and general health-related quality of life (e.g., Health Assessment Questionnaire for Rheumatoid Arthritis Disability Index [HAQ-DI], SF-36 [Short Form Survey]) 
· Pain (e.g., visual analog scales [VAS]) 
· Other patient-reported outcomes (e.g., patient satisfaction, measures of fatigue, morning joint stiffness duration and severity) 
· Productivity loss and caregiver impact 
· Requirements for joint replacement or other surgical intervention 
· Utilization of key health care resources (e.g., hospitalization, rehabilitation, assisted living) 
· Cardiovascular events 
· Treatment-related adverse events (e.g., serious infection, malignancy, liver abnormalities, and both venous and arterial thrombosis). 

Timing 

Studies of three- and six-months duration were prioritized for response to therapy, but long-term evidence was preferred for harms.

Settings 

All relevant settings were considered, including outpatient as well as ambulatory and hospital-based infusion centers. This review focused on studies pertinent to the US setting.

Additional scope descriptions

Evidence was collected from randomized controlled trials (RCTs) as well as high-quality systematic reviews; high-quality comparative cohort studies were considered, particularly for long-term outcomes and uncommon adverse events. The evidence review included input from patients and patient advocacy organizations, data from regulatory documents, information submitted by manufacturers, and other grey literature when the evidence meets ICER standards.
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