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Abstract
Background Rheumatoid arthritis affects 1% of the world’s population and its current treatment options are costly. There are not
enough studies that evaluated the efficacy and safety of anti-inflammatory drugs medications used to reduce rheumatoid arthritis’s
symptoms. This study will evaluate the effectiveness and the safety of steroid and nonsteroidal anti-inflammatory drugs for the
treatment of patients with rheumatoid arthritis.

Methods Randomized clinical trials eligible for our systematic review will enroll adults with rheumatoid arthritis treated with anti-
inflammatory drugs compared with a control group (placebo or active control) at any dose, duration, and route of administration and
double blind studies. In order to include all forms of rheumatoid arthritis and anti-inflammatory drugs, we will search the following
electronic databases: Cochrane Central Register of Controlled Trials, MEDLINE (via Ovid); ExcerptaMedica Database (via Ovid);
Cumulative Index to Nursing and Allied Health Literature (via Ovid); Web of Science; ClinicalTrial.gov; and WHO International Clinical
Trials Registry Platform. We will not impose any language restrictions or publication status. Outcomes of interest include are pain,
physical function, swelling, stiffness, grip force, radiological image of the joint, quality of life, adverse events, discontinuation due to
adverse events, satisfaction with the treatment, and rescue medication for pain. A team of reviewers will independently screen search
results, extract data from eligible trials, and assess risk of bias. We will use the Grading of Recommendations Assessment,
Development and Evaluation approach to rate overall certainty of the evidence by outcome. Dichotomous data will be summarized as
risk ratios; continuous data will be given as standard average differences with 95% confidence intervals.

Results The evidence derived by this study will increase awareness of the effectiveness and safety of steroid and nonsteroidal anti-
inflammatory drugs for the treatment of rheumatoid arthritis.

Conclusion The results could guide patients and healthcare practitioners and help facilitate evidence-based shared care decision
making.

Abbreviations: ACR= American College of Rheumatology, CI= confidence interval, DMARD= biological disease-modifying anti-
rheumatic drug, EULAR = European League Against Rheumatism, GRADE = Grading of Recommendations Assessment,
Development and Evaluation, MeSH =Medical Subject Headings, MID=minimally important difference, NSAIDs= nonsteroidal anti-
inflammatory drugs, RA = rheumatoid arthritis, RCT = randomized controlled trials, SMD = standardized mean difference, VAS =
visual analog scale, WMD = weighted mean differences.
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1. Introduction

Rheumatoid arthritis (RA) is a chronic, autoimmune, and
systemic inflammatory disease of unknown etiology, which
mainly affects joints and is characterized by symmetrical synovial
inflammation, resulting in destruction of joint cartilage, signifi-
cant pain,[1,2] and severe disability.[3] RA affects 1% of the
population[4,5] and is more prevalent in women over 65 years.[1]

Arthritis in general has a significant impact on the quality of life
of patients and society in terms of medical costs and disillusion-
ment at work.[6] The chronic inflammatory process in uncon-
trolled RA often results in functional disability. It is estimated
that only 40% of these patients are able to work after 15 years of
diagnosis. In addition to the associated morbidity, there is an
increase in mortality; since the patients affected have a lower life
expectancy compared the general population, mainly due to
cardiovascular changes, the most common cause of death.[7]
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Treatment of RA is based on pain relief, improvement of
function, and prevention of joint damage.[8] Despite the
significant advances in disease management, a study conducted
in Europe and the United States with 2795 adults with RA
showed that although patients presented the disease at a
controlled stage, most reported dissatisfaction with the level of
pain, predominantly classified as moderate to severe.[9]

According to the American College of Rheumatology (ACR)
and the European League Against Rheumatism (EULAR), the
current approach focuses on disease early treatment with
synthetic or biological disease-modifying anti-rheumatic drugs
(DMARDs) as soon as the diagnosis is completed.[10,11] The
recommendation is to initiate the use of synthetic DMARD while
the biological DMARD is usually recommended after its
failure.[12] It is recommended during the first 3 months after
the diagnosis of RA.[13]

As adjunctive therapy in the treatment of RA, symptomatic
drugs that act in the control of pain and inflammation such as
analgesics, nonsteroidal anti-inflammatory drugs (NSAIDs), and
steroids (corticosteroids) are recommended.[14]

NSAIDs inhibit cyclooxygenase enzymes (COX-1 and COX-2)
and reduce pain and inflammation by restraining the formation of
prostaglandins.[15] Due to the reduction of prostaglandins
production in the gastrointestinal mucosa, NSAIDs can cause
gastric damage and compromise cardiovascular safety.[16]

Corticosteroids exert a potent anti-inflammatory effect. The
recommendation is to use of a low-dose and short-term
corticosteroid if the disease is classified as moderate or high
activity, in conjunction with current therapy.[11] The EULAR
recommends the use of a low-dose corticosteroid as part of the
initial treatment strategy in combination with DMARD for up to
6 months, decreasing the dose as clinically as possible.[10]

Considered as adjuvants in the treatment of RA, the literature
has reported that the use of anti-inflammatories is of the common
use in these patients[17] andmay bring benefit to the improvement
of symptoms.[10,18–20] Systematic reviews found benefit of using
corticosteroids administered in addition to standard therapy in
inhibiting the progression of radiological damage caused by
RA[21]; however, they point to gaps regarding the effectiveness
and safety of these drugs for the treatment of RA.
Systematic review published in 2004 found that the use of low-

dose prednisolone (maximum 15mg/d) was superior to placebo
and NSAIDs in improving joint sensitivity and pain in patients
with RA, but the authors reported some limitations of the study
as poor description of adverse effects, substantial heterogeneity
between clinical trials and restriction of findings only at the first
month of treatment initiation.[19]

Another systematic review study also published in 2004
verified that NSAIDs were more effective and often more
preferred than paracetamol by patients with RA; however, the
low methodological quality of clinical trials included compro-
mised the confidence in findings.[22]

Some clinical trials evaluated the efficacy of new corticosteroid
formulations for the treatment of RA, as example of sustained
release formulations[23–25] and the intraarticular use of this class
of drugs,[26] in addition, the authors warned about the need for
further studies evaluating aspects related to the safety of long-
term use of these drugs.[21]

In view of this, this study aims to update the available evidence
to verify the effectiveness and the safety of the use of steroid and
NSAIDs for the treatment of RA by means of a systematic review
and meta-analysis.
2

2. Methods

2.1. Standards

The systematic review will be performed according to the
recommendations specified in the Cochrane Handbook for
Interventional Reviews[27,28] and reported according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement.[28,29]
2.2. Protocol and registration

We registered our review protocol with the International
Prospective Register of Systematic Reviews (https://www.crd.
york.ac.uk/prospero/, PROSPERO- CRD42017073532). Ethical
approval is not required because this is a literature-based study.
2.3. Eligibility criteria
2.3.1. Inclusion criteria. Adults patients (>18 years old) with
RA diagnosis according to the criteria of ACR[30] or the
equivalent criterion[31] in treatment with steroid (beclometha-
sone, betamethasone, budesonide, dexamethasone, flunisolide,
fluticasone, fludrocortisone, hydrocortisone, methylpredniso-
lone, prednisolone, prednisoneand triamcinolone) and NSAIDs
(aceclofenac, acetylsalicylic acid, bufexamac, diclofenac, etodo-
lac, fenclofenac, fenoprofen, flurbiprofen, ibuprofen, indometh-
acin, ketoprofen, ketorolac, meclofenamicacid, mefenamicacid,
naproxen, niflumic acid, oxaprozin, oxyphenbutazone, phenyl-
butazone, piroxicam, sulfasalazine, sulindac, suprofen, tenox-
icam, tiaprofenic acid, tolfenamic acid, nabumetone, celecoxib
andetoricoxib) at any dose, duration, and route of administration
compared to placebo or active control. The type of study included
will be randomized controlled trials (RCT) and double blind.

2.3.2. Exclusion criteria. Studies in which more than 20% of
patients have other disease, with sample below 200 and studies
with participants with mild pain.

2.4. Measure outcomes

Wewill include studies that report any of the following outcomes.

2.4.1. Primary outcomes.
�
 decreased pain (visual analog scale [VAS] and other scales and
patient global impression) in patients with initial painmoderate
or severe;
improvement of physical function (scales);
�

�
 decreased swelling (VAS and other scales);

�
 decreased stiffness (time in minutes or other scales);

�
 improvement of grip force (indicator of general strength and

general health);
progression of the disease through the radiological image of the
�

joints; and
improvement of quality of life (Short Form-36 and other
�

scales).

2.4.2. Secondary outcomes.
�
 reports of adverse events including serious adverse events (that
cause death, life-threatening, hospitalization, disability, or
permanent damage);
number of patients reporting any adverse effects;
�

�
 withdrawal of the study due to adverse events or treatment

ineffectiveness;

https://www.crd.york.ac.uk/prospero/
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satisfaction with the treatment; and
consume of rescue medication.
2.5. Search methods for primary studies

We will not impose any language restrictions or publication
status.

2.5.1. Electronic searches . We will search the following
electronic databases without publication status restrictions:
Cochrane Central Register of Controlled Trials, MEDLINE;
ExcerptaMedica Database; Cumulative Index to Nursing and
Allied Health Literature; Web of Science; ClinicalTrial.gov; and
WHO International Clinical Trials Registry Platform.

2.5.2. Searching other resources. The grey literature will be
identified by searching by reviewing the bibliographies of key
papers and through contacts with appropriate experts and
industry.

2.6. Search strategy

The search strategy will be comprised of both controlled
vocabulary, such as the National Library of Medicine’s Medical
Subject Headings (MeSH) and keywords. The search strategy will
be designed with the assistance of a trained librarian.
We will use the following MeSH terms, with associated

keywords: intervention (anti-inflammatory agents); condition
(arthritis Rheumatoid), and methodological filters will be applied
to limit retrieval to RCT. The search strategy will be adapted for
each database. MEDLINE (via Ovid) search strategy is provided
in Table 1.

2.7. Eligibility determination

Six reviewers, working in pairs, will independently monitor
potentially relevant citations and abstracts and apply the
selection criteria. We will obtain full texts of any article that is
considered eligible. The same reviewers will independently
evaluate the eligibility of each full-text article. In case of
duplicate publication, we will use the article with the most
complete data.
The agreement between evaluators will be evaluated using the

kappa coefficient (k) of Cohen. Values of kappa between 0.40
and 0.59 will be considered to reflect fair agreement, values
between 0.60 and 0.8 reflect good agreement, and values that are
able 1

earch strategy for MEDLINE (via PubMed).
rthritis, Rheumatoid) AND (Anti Inflammatory Agents, Non Steroidal OR Antiinflammatory
Anti-Inflammatory Agents OR Nonsteroidal Anti Inflammatory Agents OD NSAIDs OR Ant
Non Steroidal Anti Inflammatory Agents OR Aspirin-Like Agents OR Aspirin Like Agents
Rheumatic Agents, Non-Steroidal OR Agents, Non-Steroidal Anti-Rheumatic OR Anti Rhe
Non-Steroidal Antirheumatic OR Antirheumatic Agents, Non Steroidal OR Non-Steroidal
OR Ampyrone OR Amynopirin OR Antipyrine OR Apazone OR Aspirin OR Bufexamac OR
Diclofenac OR Celecoxib OR Etericoxib OR Diflunisal OR Epirizole OR Etodolac OR Fenbu
Indomethacin OR Ketoprofen OR Ketorolac OR Lederfen OR Meclofenamic Acid OR Mef
Oxaprozin OR Oxyphenbutazone OR Phenazone OR Phenylbutazone OR Piroxicam OR Pi
Seractil OR Sulfasalazine OR Sulindac OR Suprofen OR Tenoxicam OR Tiaprofenic acid
Effect OR Steroid OR Corticosteroid OR Beclomethasone OR Betamethasone OR Budeso
Fludrocortisone OR Hydrocortisone OR Cortisol OR Methylprednisolone OR Mometasone
OR controlled clinical trial OR randomized controlled trials OR random allocation OR dou
AND trial) OR single OR double OR treble OR triple OR placebos OR placebo OR random
studies OR prospective studies OR control OR prospective OR volunteer))

3

0.75 or more reflect excellent agreement. Disagreement will be
resolved through arbitration by a third-party investigator.
2.8. Data extraction

The same reviewers, working in pairs, will independently extract
the data andwill record information regarding patients, methods,
interventions, outcomes, and missing outcome data using
standardized and pretested data extraction forms with instruc-
tions. Before starting data abstraction, we will conduct
calibration exercises to ensure consistency between reviewers.
We will contact study authors to resolve any uncertainties.
Disagreements will be resolved by consensus with any unresolved
issues referred to another reviewer.
2.9. Risk of bias in individual studies

Using a modified version of the Cochrane collaboration risk of
bias tool,[28] the same pairs of reviewers will independently assess
the risk of bias for each randomized trial, according to the
following criteria: random sequence; allocation concealment;
blinding of the patient, healthcare professionals, outcome
assessors, data collectors, and data analysts; incomplete outcome
data; selective outcome reporting; and major baseline imbalance.
Reviewers will assign response options of “definitely yes,”
“probably yes,” “probably no,” and “definitely no” for each of
the domains, with “definitely yes” and “probably yes” ultimately
being assigned a low risk of bias and “definitely no” and
“probably no” a high risk of bias.[33] Reviewers will resolve
disagreements by discussion, and 1 arbitrator will adjudicate
unresolved disagreements. For incomplete outcome data, loss to
follow-up of <10% and a difference of <5% in missing data in
intervention and control groups is considered low risk of bias.
2.10. Confidence in pooled estimates of effect

We will also independently rate the quality of evidence from
randomized trials for each of the outcomes by using Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) approach.[33] In the GRADE approach, randomized
trials begin as high-quality evidence but may be rated down by 1
or more of 5 categories of limitations: risk of bias, inconsistency,
indirectness, imprecision, and reporting bias. The consensus will
be established by discussion and by a third-party critic as needed.
The final results will be summarized in an evidence profile.
Agents, Non Steroidal OR Antiinflammatory Agents, Nonsteroidal OR Nonsteroidal
i Inflammatory Agents, Nonsteroidal OR Non-Steroidal Anti-Inflammatory Agents OR
OR Analgesics, Anti-Inflammatory OR Analgesics, Anti Inflammatory OR Anti-
umatic Agents, Non Steroidal OR Antirheumatic Agents, Non-Steroidal OR Agents,
Antirheumatic Agents OR NSAID OR Aceclofenac OR Acetylsalicylic acid OR Acephen
Clofazimine OR Clonixin OR Curcumin OR Dexketoprofen OR Dexibruprofen OR
fen OR Fenclofenac OR Fenoprofen OR Floctafenine OR Flurbiprofen OR Ibuprofen OR
enamic Acid OR Mesalamine OR Nabumeton OR Naproxen OR Niflumic Acid OR
razolac OR Pirprofen OR Ponstan OR Prenazone OR Salicylate OR Salsalate OR
OR Tolfenamic acid OR Tolmetin OR Ximoprofen OR Glucocorticoid OR Glucocorticoid
nide OR Cortisone OR Dexamethasone OR Flunisolide OR Fluticasone OR
OR Prednisolone OR Prednisone OR Triamcinolone) AND (randomized controlled trial
ble blind method OR single blind method OR clinical trial OR clinical trials OR (clinical
OR research design OR comparative study OR evaluation studies OR follow-up

http://www.md-journal.com
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2.11. Data synthesis

We will conduct analyses for each anti-inflammatory drug and
for each outcome of interest. We will determine the confidence in
estimates for each body of evidence and conduct an analysis for
the body of evidence that warrants greater confidence.
Meta-analyses will be conducted using STATA software

(version 14.2). We will use random-effects meta-analyses,[34]

which are conservative in that they consider within-studies and
between-studies differences in calculating the error term used in
the analysis.
For trials that report dichotomous outcomes, we will calculate

the pooled relative risk with associated 95% confidence interval
(CI). For continuous outcomes, we will use weighted mean
differences (WMD) and its 95% CI as effect measure after we
convert them into same scale. Once the WMD has been
calculated, we will contextualize this value by noting, when
available, the corresponding anchor-based minimally important
difference (MID), the smallest change in instrument score that
patients perceive is important.
If studies reported the same construct using different

measurement instruments, we will calculate the standardized
mean difference (SMD) as sensitivity analysis. The SMD
expresses the intervention effect in standard deviation units,
rather than the original units of measurement, with the value of
an SMD depending on the size of the effect (the difference
between means) and the standard deviation of the outcomes (the
inherent variability among participants). For outcome measures
that have an established anchor-based MID, we will use this
measure to convert the SMD into an odds ratio and risk
difference.[35]

To facilitate the interpretation of the effects of continuous
outcomes, we will substitute the MID, when MID is available
for different scales, for the standard deviation (denominator) in
the SMD equation, which will result in more readily interpret-
able MID units instead of standard deviation units.[36] If an
estimate of the MID is not available, we will use a statistical
approach developed by Suissa[37] to provide a summary estimate
of the proportion of patients who benefit from treatment across
all studies. Statistical approaches to enhance the interpretability
of results of continuous outcomes outlined in this paragraph will
use methods cited as well as those described by Thorlund
et al.[38]

The publication bias will be explored by statistical techniques
(Egger and Peters tests). In both tests, we will consider as
significant probabilities below 0.10.[39] Another strategy will
include visual inspection of the asymmetry in 2 funnel graphs (at
least 10 studies contributed to a pooled analysis), obtained by
sample size and logarithm of chance, and another by logarithm
and standard error.[40] Therefore, we will determine the smaller
weight for studies with a small sample size, in order to avoid this
type of risk of bias.
We will use recently developed approaches to address missing

participant data for dichotomous outcomes[39] and continuous
outcomes.[39] We will only apply these approaches to outcomes
that show a significant treatment effect and report sufficient
missing participant data to potentially introduce clinically
important bias. Thresholds for important missing participant
data will be determined on an outcome-by-outcome basis.
We will estimate heterogeneity associated with pooled effect

estimates with the use of a chi-squared test and the I2 statistic.[40]

The following heterogeneity was considered: 0% to 25% (low
4

heterogeneity); 50% (moderate heterogeneity); and 75% (high
heterogeneity).[41]

We will also perform the meta-regression of the measures of
outcomes identified in double-arcosene model of moments with
the maximum likelihood restricted with the modification of the
variance of the coefficients suggested by Knapp and Har-
tung.[42,43] The coefficient (b), the probability (P value), and the
residual heterogeneity will be calculated. Values of P< .05 will be
considered significant.
Analysis of subgroups will be performed and possible

explanations for heterogeneity will include the following: doses
(higher vs lower) with an expected larger effect with higher doses,
duration of the treatment (longer vs shorter) with an expected
larger effect with longer duration of the treatment; risk of bias
(high vs low) with an expected larger effect in trials at high or
unclear risk of bias versus trials at low risk of bias, blinding
(absence vs presence) with an expected larger effect in trials with
absence blinding versus trials with blinding, and study size (large
vs small studies) with larger studies provide better estimates of
effect.
Wewill provide summary tables and a narrative synthesis if the

meta-analysis is not appropriate due to excessive heterogeneity in
populations, interventions, comparators, outcomes, or method-
ologies.

2.12. Summarizing evidence

We will follow the recommendation by the GRADE Working
Group, presenting cumulative findings in evidence profiles.[42,44]

Evidence profiles provide succinct, easily digestible presentations
of quality of evidence and magnitude of effects. The evidence
profiles will be constructed with the following elements: a list of
until 7 important outcomes, both desirable and undesirable; a
measure of the typical burden of these outcomes (e.g., control
group, estimated risk); a measure of the difference between risks
with and without intervention; the relative magnitude of effect;
numbers of participants and studies addressing these outcomes,
as well as follow-up time; and a rating of the overall confidence in
the estimate of effect for each outcome and comments, which will
include the MID if available.

2.13. Ethics and dissemination

Ethical approval is not needed for a systematic review that does
not involve privacy concerns due to collection or presentation of
data from individual patients. The systematic review will be
submitted to journals and presentations with scores in related
research conferences.
3. Discussion

Our review will evaluate the available evidence for the treatment
with steroid and NSAIDs for adult with RA, provide estimates of
the effectiveness of treatments and their associated harms, and
evaluate the quality of the evidence in a rigorous and consistent
manner using the GRADE approach.[43] The results of our
systematic review will be of interest to public health and
practitioners worldwide, particularly in Brazil.
The compiled information about these medications will inform

patients and healthcare practitioners about their effectiveness and
safety, and help facilitate evidence-based shared care decision
making. This studywill also identify key areas for future research.
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3.1. Strengths and limitations of this study
�
 This systematic review will assess the effectiveness and the
safety of the use of steroid andNSAIDs for the treatment of RA.
The method of this review includes explicit eligibility criteria,
�

comprehensive and extensive search in database, independent
and paired evaluation to selection of studies.
We will utilize robust statistical techniques and assess risk of
�

bias of included studies. In addition, the GRADE approach will
evaluate the strength and quality of the evidence body
concerning the estimate of the effect for each outcome,
including independent analysis of the risk bias, precision,
consistency, publication bias, and indirect evidence.
The quality of the primary studies to be included in this review
�

may be a limiting factor if there is heterogeneity in study design,
in doses, and in outcome measurements and thus they will have
high bias risk. These limitations may decrease the quality of the
evidence from the study findings regarding the effectiveness and
safety of steroid and NSAIDs in RA.
The results could guide patients and healthcare practitioners
�

about the effectiveness and safety of the use of anti-
inflammatory drugs and help facilitate evidence-based shared
care decision making.
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