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Research Proposal

Project Title

Efficacy and safety of tumor necrosis factor inhibitors (TNFi) in seronegative rheumatoid arthritis
patients who are inadequate responders to csDMARDs

Narrative Summary:

Rheumatoid arthritis (RA) is chronic arthritis that is characterised by circulating autoantibodies,
rheumatoid factor and anti-citrullinated protein antibodies. However, 20% of patients with RA do not
have antibodies in their blood (seronegative RA). TNF inhibitors (TNFi) are an established treatment
for RA, but reliable data on their efficacy in seronegative RA are scarce. Therefore, we want to
perform a research and judgment of all the available evidence on effect and safety of TNFi on
seronegative RA in the published and unpublished literature (systematic literature review with meta-
analysis). Our results may inform treatment strategy for patients with seronegative RA.
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Scientific Abstract:

BACKGROUND:Rheumatoid arthritis (RA) is a chronic autoimmune disease which is characterised by
circulating autoantibodies, rheumatoid factor (RF) and anti-citrullinated peptides antibodies (ACPA).
Beside their diagnostic value, RF and ACPA are well recognised as markers of a more aggressive
phenotype of RA.
However, up to 48% of patients with RA test negative for these antibodies in clinical practice. This
group of patients is considered to be affected by seronegative RA. Tumor necrosis factor inhibitors
(TNFi) are well established drugs for RA. However, the majority of patients included in randomised
clinical trials (RCTs) on RA are seropositive for RF and/or ACPA. As such we have no available high-
quality data on the efficacy of TNFi in patients with seronegative RA. The aim of this systematic
review is to fill this knowledge gap.
Objective: To assess the benefits and harms of TNF inhibitors in patients affected by seronegative RA
with inadequate response to conventional synthetic DMARDs (csDMARDs).
Study design: systematic literature review with meta-analysis. We will include RCTs and quasi RCT
investigating effect of TNFi compared to placebo in patients with seronegative RA and inadequate
response to csDMARDs. We will request trialists/sponsors of RCTs on RA to provide us with
disaggregated data for seronegative patients. Search strategy includes: Cochrane Central Register of
Controlled Trials (Central), Pubmed and Embase.
Participants: adults aged 18 years or older, with a diagnosis of seronegative RA with an inadequate
response or intolerance to previous treatment with one or more csDMARDs.The diagnosis of
seronegative RA will be defined by fulfillment of ACR 1987 or ACR/EULAR 2010 classification criteria
for RA and by the absence of RF and ACPA.
Primary outcome: disease remission, clinical response, disability, radiographic progression, safety.
Secondary outcomes: low disease activity, minor clinical response, health related quality of life.
Statistical analysis: We will pool outcome estimates from each included RCT by using a random
effect meta-analysis and we will analyse them as described below:
we will analyse dichotomous data as risk ratios or Peto odds ratios when the outcome is a rare event
(approximately less than 10%) and use 95% confidence intervals (CIs). Continuous data will be
analysed as mean difference or standardised mean difference in case of different scales across
studies and 95% CIs.
We will undertake meta-analyses only where this is meaningful. We will pool all TNF inhibitors and
comparing to a common comparator: placebo
We will use a random-effects effect model. Clinical and methodological diversity will be assessed in
terms of participants, interventions, outcomes and study characteristics for the included studies to
determine whether a meta-analysis in appropriate. This will be conducted by observing these data
from the data extraction tables. Statistical heterogeneity will be assessed by visual inspection of the
forest plot to assess for obvious differences in results between the studies and using the I and x
statistical tests. Risk ratios will be reported for dichotomous outcomes and mean differences for
continuous outcomes. The absolute percent difference, the relative percent change from baseline,
the number needed to treat for an additional beneficial outcome (NNTB) or the number needed to
treat for an additional harmful outcome (NNTH) will be provided.

Brief Project Background and Statement of Project Significance:

Rheumatoid arthritis (RA) is a chronic autoimmune disease which if not treated can lead to joint
destruction, impaired joint function and increased mortality.
Rheumatoid factor (RF) and anti-citrullinated peptides antibodies (ACPA) are the hallmark of the
disease. Beside their diagnostic value, RF and ACPA are well recognized as markers of a more
aggressive phenotype of RA. However, between 10% and 48% of patients with RA test negative for
these antibodies in clinical practice. This group of patients is considered to be affected by
seronegative RA. Albeit seronegative RA is supposed to be a milder form of RA, it can cause pain,
impaired joint function and radiographic joint changes. Moreover, the lack of diagnostic markers
implicates that diagnosing seronegative RA with confidence is quite challenging. Our group recently
demonstrated that females with seronegative RA may be a difficult to treat patient population.
However, the preponderant majority of patients included in randomised clinical trials (RCTs) on RA
are seropositive for RF and/or ACPA. The majority of cohorts studies involve mainly seropositive
patients. Therefore, we have no available high-quality data on the efficacy and safety of biologic

                               3 / 7



2022-4961
Published on The YODA Project (https://yoda.yale.edu)

DMARDs (bDMARDs) in patients with seronegative RA. Our project aims to fill this knowledge gap, by
retrieving all the available pieces of evidence on efficacy of TNFi in patients with seronegative RA.
Our results may inform an evidence based treatment strategy for patients with seronegative RA.

Specific Aims of the Project:

Aim of our work is to evaluate effects and harms of TNFi compared to placebo in patients with
seronegative RA with inadequate response to treatment with csDMARDs.
Our hypothesis is that TNFi are more effective than placebo in patients with seronegative RA.

Study Design:

Meta-analysis (analysis of multiple trials together)

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

We will include RCTs and quasi RCTs investigating treatment with TNFi compared to placebo in
adults (18 year or older) patients with seronegative RA and with inadequate response to csDMARDs.
We will include RCTs and quasi RCTs on RA if disaggregated data for seronegative patients will be
available.
Seronegative RA is defined by fulfillment of ACR 1987 or ACR/EULAR 2010 classification criteria for
rheumatoid arthritis and by the absence of RF and ACPA.
We will not include studies including RA patients in clinical remission or in low disease activity.
Individual patient data from included RCTs will be retrieved from the platforms YODA and VIVLI.

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

Primary outcomes:
-Disease remission as measured by proportion of patients in remission according to SDAI or
ACR/EULAR Boolean criteria or CDAI or DAS28/DAS.
-Clinical response as measured by proportion of patients achieving ACR 50 response or SDAI
moderate response or CDAI moderate response.
-Functional response as measured by the mean reduction in Health Assessment Questionnaire (HAQ)
score or in modified HAQ score.
-Radiographic progression as measured according to Sharp-Van der Heijde scoring method, or other
validated methods.
-Number of serious adverse events
-Number of withdrawals due to adverse events.
Secondary outcomes:
-Low disease activity as measured by SDAI low disease activity or CDAI low disease activity or
DAS28/DAS low disease activity.
-Clinical response as measured by ACR 20 response or SDAI minor response or CDAI minor response.
-Health related quality of life as measured by the Medical Outcome Study Short Form (SF)-36 health
survey questionnaire, or by other validated questionnaire.
-Pain as measured by VAS or NRS pain scale.
-Fatigue as measured by Functional Assessment of Chronic Illness Therapy - fatigue scale (FACIT-F)
or by Fatigue VAS.

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

We will look at comparison between TNFi and placebo in patients with seronegative RA and
inadequate response to methotrexate
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Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

We will perform subgroup analysis stratifying the results for sex and disease duration.

Statistical Analysis Plan:

We will pool outcome estimates from each included RCT by using a random effect meta-analysis and
we will analyse them as described below:
We will analyse dichotomous data as risk ratios or Peto odds ratios when the outcome is a rare event
(approximately less than 10%) and use 95% confidence intervals (CIs). Continuous data will be
analysed as mean difference or standardised mean difference in case of different scales across
studies and 95% CIs.
Strategy for data synthesis
We will undertake meta-analyses only where this is meaningful, i.e. if the treatments, participants
and the
underlying clinical question are similar enough for pooling to make sense.
We will pool all TNF inhibitors and comparing to a common comparator: placebo
We will use a random-effects effect model and perform a sensitivity analysis with a fixed-effect
model.
Clinical and methodological diversity will be assessed in terms of participants, interventions,
outcomes and
study characteristics for the included studies to determine whether a meta-analysis in appropriate.
This will
be conducted by observing these data from the data extraction tables. Statistical heterogeneity will
be
assessed by visual inspection of the forest plot to assess for obvious differences in results between
the
studies and using the I and chi statistical tests. The interpretation of an I value of 0% to 40% might
`not be
important`; 30% to 60% may represent `moderate` heterogeneity; 505 to 90% may represent
`substantial`
heterogeneity; and 75% to 100% represents `considerable` heterogeneity. We will keep in mind that
the
importance of I depends on: (i) magnitude and direction of effects and (ii) strength of evidence for
heterogeneity.
The chi test will be interpreted where a P value =< 0.10 will indicate evidence of statistical
heterogeneity.
If we identify substantial heterogeneity we will report it and investigate possible causes.
Risk ratios will be reported for dichotomous outcomes and mean differences for continuous
outcomes.
The absolute percent difference, the relative percent change from baseline, the number needed to
treat for
an additional beneficial outcome (NNTB) or the number needed to treat for an additional harmful
outcome
(NNTH) will be provided.
Analysis of subgroups or subsets
We plan to carry out the following subgroup analyses:
- Efficacy and harms of TNFi in patient with early and with established seronegative RA
- Efficacy and harms of TNFi in male patients and in female patients with seronegative RA
Early RA will be defined as RA with a disease duration of less than 36 months.
We will use the following outcomes in subgroup analysis:
1. Disease remission
2. Clinical response
3. Withdrawal due to adverse events
We will use the formal test for subgroup interactions in Review Manager (RevMan) and will use
caution in the
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interpretation of subgroup analyses.

Project Timeline:

Target Analysis Start Date
October 22
Estimated Analysis Completion Date
April 23

Dissemination Plan:

We declare that we will try to publish our work in peer-reviewed medical journals, such as
Rheumatology.

Bibliography:

1) Greiner A, Plischke H, Kellner H, et al. Association of anti-cyclic citrullinated peptide antibodies,
anti-citrulline antibodies, and IgM and IgA rheumatoid factors with serological parameters of disease
activity in rheumatoid arthritis. Ann N Y Acad Sci; 2005 (1050):295-303
2) Ates A, Karaaslan Y, Aksaray S. Predictive value of antibodies to cyclic citrullinated peptide in
patients with early arthritis. Clin Rheumatol, 2007;(26):499-504
3) Barra L, Pope JE, Orav JE, et al. Prognosis of Seronegative Patients in a Large Prospective Cohort of
Patients with Early Inflammatory Arthritis. J Rheumatol 2014;41(12):2361-9
4) Pratt AG, Isaacs JD, Wilson G. The clinical utility of a rule for predicting rheumatoid arthritis in
patients with early undifferentiated arthritis: comment on the article by van der Helm-van Mil et al.
Arthritis Rheum, 2009;60:905
5) Arnett FC, Edworthy SM, Bloch DA et al. The American Rheumatism Association 1987 revised
criteria for the classification of rheumatoid arthritis. Arthritis Rheum 1988; 31(3):315-24.
6) Aletaha D, Neogi T, Silman AJ et al. 2010 Rheumatoid arthritis classification criteria: an American
College of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis
Rheum. 2010;62:2569-81
7) Felson DT, Smolen JS, Wells G, et al. American college of rheumatology/European league against
rheumatism provisional definition of remission in rheumatoid arthritis for clinical trials. Ann Rheum
Dis 2011;70:404-13
8) Aletaha D, Ward MM, Machold KP, et al. Remission and active disease in rheumatoid arthritis:
defining criteria for disease activity states. Arthritis Rheum 2005 Sep;52(9):2625-36. doi:
10.1002/art.21235.
9) Felson D. Defining remission in rheumatoid arthritis. Ann Rheum Dis. 2012 Apr; 71(0 2): i86?i88.
10) D. Aletaha, J. Smolen. The simplified disease activity index (SDAI) and the clinical disease activity
index (CDAI): a review of their usefulness and validity in rheumatoid arthritis
Clin Exp Rheumatol, 2005;23:S100-S108
11) Fransen J, Creemers MC, Van Riel PL. Remission in rheumatoid arthritis: agreement of the
disease activity score (DAS28) with the ARA preliminary remission criteria. Rheumatology (Oxford)
2004;43:1252-5
12) Felson DT, Anderson JJ, Boers M, et al. American College of Rheumatology. Preliminary definition
of improvement in rheumatoid arthritis. Arthritis Rheum 1995; 38:727-35.
13) Aletaha D, Martinez-Avila J, Kvien TK, et al. Definition of treatment response in rheumatoid
arthritis based on the simplified and the clinical disease activity index. Ann Rheum Dis.
2012;71(7):1190-6.
14) Fries JF, Spitz PW, Kraines RG, Holman HR. Measurement of patient outcome in arthritis. Arthritis
Rheum 1980;23:137?45
15) Pincus T, Summey JA, Soraci SA, Jr, Wallston KA, Hummon NP. Assessment of patient satisfaction
in activities of daily living using a modified Stanford Health Assessment Questionnaire. Arthritis &
Rheum 1983;26:1346?53
16) van der Heijde DMFM, Riel PL, Nuver?Zwart IH, Gribnau FW, Puttte LB. Effects of
hydroxychloroquine and sulfasalazine on progression of joint damage in rheumatoid arthritis. Lancet
1989;1:1036?8.
17) Sharp JT, Young DY, Bluhm GB, et al. How many joints in the hands and wrists should be included

                               6 / 7



2022-4961
Published on The YODA Project (https://yoda.yale.edu)

in a score of radiologic abnormalities used to assess rheumatoid arthritis? Arthritis Rheum
1985;28:1326?1335
18) Rau R, Wassenberg S, Herborn G et al. A new method of scoring radiographic change in
rheumatoid arthritis. J Rheumatol 1998;25:2094-107
19) Reliability and sensitivity to change of a simplification of the Sharp/van der Heijde radiological
assessment in rheumatoid arthritis. D. van der Heijde, T. Dankert, F. Nieman, et al. Rheumatology
1999;38:941-7.
20) Scott DL, Houssien DA, Laasonen L. Proposed modification to Larsen’s scoring methods for hand
and wrist radiographs. Br J Rheumatol. 1995 Jan;34:56.
21) Genant HK. Methods of assessing radiographic change in rheumatoid arthritis. Am J Med 1983;
75:35-47.
22) Larsen A, Dale K, Eek M. Radiographic evaluation of rheumatoid arthritis and related conditions
by standard reference films. Acta Radiologic Diagnosis (Stockholm) 1977;18:481-91.
23) Sharp JT, Lidsky MD, Collins LC, et al. Method of scoring the progression of radiologic changes in
rheumatoid arthritis. Arthritis Rheum 1971;14:706-720.
24) Ware JE Jr, Sherbourne CD. The MOS 36-item short form health survey (SF-36). I. Conceptual
framework and item selection. Medical Care 1992;30:473-83.
25) Whalley D, McKenna SP, de Jong Z, et al. Quality of life in rheumatoid arthritis. Br J Rheumatol
1997;36:884-8.
26) The EuroQol Group. EuroQol?a new facility for the measure-ment of health-related quality of life.
The EuroQol Group. HealthPolicy 1990;16:199-208.
27) Cella D, Lai JS, Chang CH, et al. Fatigue in cancer patients compared with fatigue in the general
United States population. Cancer 2002;94:528-38.
28) Lee KA, Hicks G, Nino-Murcia G. Validity and reliability of a scale to assess fatigue. Psychiatry
Res. 1991 36:291-8.
29) PlotDigitizer. https://automeris.io/WebPlotDigitizer/, 2019 ..
30) Genovese MC, Becker JC, Schiff M, et al. Abatacept for rheumatoid arthritis refractory to tumor
necrosis factor alpha inhibition. N Engl J Med 2005; 353:1114-23
31) Kosinski M, Zhao SZ, Dedhiya S, et al. Determining minimally important changes in generic and
disease-specific health-related quality of life questionnaires in clinical trials of rheumatoid arthritis.
Arthritis Rheum. 2000; 43:1478-87
32) Busija L, Pausenberger E, Haines TP, et al. Adult measures of general health and health-related
quality of life: Medical Outcomes Study Short Form 36-Item (SF-36) and Short Form 12-Item (SF-12)
Health Surveys, Nottingham Health Profile (NHP), Sickness Impact Profile (SIP), Medical Outcomes
Study Short Form 6D (SF-6D), Health Utilities Index Mark 3 (HUI3), Quality of Well-Being Scale (QWB),
and Assessment of Quality of Life (AQoL). Arthritis Care Res. 2011; 63:S383-S412.
33) Walters SJ, Brazier JE, et al. Comparison of the minimally important difference for two health
state utility measures: EQ-5D and SF-6D. Qual Life Res. 2005 Aug;14:1523-32.
34) Strand V, Boers M, Idzerdaj L, et al. It’s Good to Feel Better But It’s Better To Feel Good and Even
Better to Feel Good as Soon as Possible for as Long as Possible. Response Criteria and the
Importance of Change at OMERACT 10. Rheumatol 2011;38;1720-7
35) Cella D, Yount S, Sorensen M, et al. Validation of the Functional Assessment of Chronic Illness
Therapy Fatigue Scale relative to other instrumentation in patients with rheumatoid arthritis. J
Rheumatol 2005;32:811-9.
36) Higgins JP, Churchill R, Chandler J, Cumpston MS (editors). Cochrane Handbook for Systematic
Reviews of Interventions version 5.2.0 (updated June 2017). The Cochrane Collaboration, 2017.
37) Cates C. Visual Rx [Computer program]. Version 3. Dr. Christopher Cates EBM website. URL:
http://www.nntonline.net, 2008.
38) GRADEpro Guideline Development Tool [Computer program]. McMaster University (developed by
Evidence Prime, Inc.). Available from www.gradepro.org, 2015.
39) Cush JJ. Early rheumatoid arthritis — is there a window of opportunity? J Rheumatol Suppl
2007;80:1-7.
40) Cagnotto G et al. Male sex predicts a favorable outcome in early ACPA-negative rheumatoid
arthritis: data from an observational study. J Rheumatol 2022 May 2:jrheum.211199. doi:
10.3899/jrheum.211199

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://www.tcpdf.org

