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Abstract
Background: Biologic disease-modifying antirheumatic drugs (bDMARDs) transformed the management of rheumatoid arthritis

(RA) by delivering sustained clinical response and structural protection unattainable with conventional synthetic agents alone.

Objective: This review synthesizes the clinical trial and registry evidence on outcomes with biologic DMARD therapy in RA,

covering efficacy across drug classes, predictors of response, comparative and combination strategies, and infection risk.

Methods: We synthesized pivotal randomized controlled trials, long-term extension studies, and large national biologics registries

addressing TNF-inhibitor and non-TNF biologic efficacy, treatment sequencing, and safety outcomes in RA.

Findings: TNF inhibitors combined with methotrexate produce markedly higher ACR response rates and near-complete arrest of

radiographic progression compared with methotrexate alone, non-TNF mechanisms targeting B cells, T-cell costimulation, and

interleukin-6 retain efficacy after anti-TNF failure, and serious infection risk, while real and concentrated in the first six months of

treatment, is broadly comparable across biologic classes.

Conclusions: Biologic DMARD therapy, introduced early and used within a treat-to-target strategy aimed at sustained remission,

delivers substantial and durable gains in disease control and function, with individualized agent selection and sequencing

supported by identifiable predictors of response and by evidence favoring mechanism-switching after anti-TNF failure.
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1. Introduction

Rheumatoid arthritis (RA) is a chronic, symmetric, erosive

polyarthritis that, left inadequately controlled, produces

progressive joint destruction, functional disability, and

excess cardiovascular and all-cause mortality. The

classification framework jointly issued by the American

College of Rheumatology and the European League

Against Rheumatism formalized how patients are

identified for treatment before irreversible damage

accumulates [1], and disease activity is now tracked with

composite indices such as the 28-joint Disease Activity

Score, which combines joint counts, an acute-phase

reactant, and a patient global assessment into a single

number that drives treat-to-target decisions in trials and

practice [2]. Before biologic disease-modifying

antirheumatic drugs (bDMARDs), conventional synthetic

agents, principally methotrexate, controlled symptoms in

a minority of patients but left many with ongoing synovitis

and accumulating disability, as documented in

longitudinal cohorts linking joint damage directly to loss

of function [3].

The arrival of tumor necrosis factor (TNF) inhibitors in the

late 1990s reset expectations for pharmacologic control of

RA. Infliximab combined with methotrexate produced

sustained clinical and radiographic benefit unattainable

with methotrexate alone in the pivotal ATTRACT trial [4],

building on an earlier open-label study by Maini and

colleagues showing that repeated infliximab infusions

produced measurable clinical improvement over

background methotrexate [5]. Etanercept demonstrated a

comparable effect in the trial reported by Weinblatt and

colleagues [6], and adalimumab extended the class with a

fully human monoclonal antibody producing significant

radiographic, clinical, and functional benefit over

methotrexate alone [7]. These agents, followed within a

decade by non-TNF biologics targeting B cells, T-cell

costimulation, and interleukin-6, transformed RA from a

disease managed toward symptomatic tolerability into

one managed toward remission, a shift codified in

successive EULAR and ACR recommendations [8,9,10,11].

This review synthesizes trial and registry evidence on

outcomes with biologic DMARD therapy in RA, covering

efficacy across drug classes, predictors of response,

combination strategy, and the infection-risk trade-off that

accompanies sustained biologic exposure.

2. TNF-inhibitor efficacy: the foundational
evidence

The TNF-inhibitor class remains the most extensively

studied biologic mechanism in RA, and its founding trials

established the methodology, ACR response criteria and

radiographic scoring, by which every subsequent biologic

has since been judged. In the ATTRACT trial, infliximab

added to methotrexate produced significantly higher

ACR20, ACR50, and ACR70 response rates than

methotrexate alone at week 54, and patients receiving

infliximab showed essentially no progression in

radiographic score, while the methotrexate-alone group

continued to accrue joint damage [4]. This dissociation

between clinical response and structural protection

became a defining feature distinguishing biologic from

conventional synthetic therapy.

Etanercept's registration program showed a parallel

pattern. Weinblatt and colleagues demonstrated that

etanercept added to background methotrexate produced

rapid, sustained ACR20/50/70 responses emerging within

two weeks and maintained through six months [6], and

follow-up by Genovese and colleagues in early RA

confirmed durable clinical, functional, and radiographic

benefit extending out several years [12]. Klareskog and

colleagues showed in the TEMPO trial that etanercept

combined with methotrexate outperformed either drug

alone on every domain measured, the clearest

head-to-head evidence that combination therapy delivers

the greatest structural protection [13]. Adalimumab's

PREMIER trial extended this combination-superiority

finding to early, aggressive RA, with adalimumab plus

methotrexate arresting radiographic progression in far
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more patients than either monotherapy arm over two

years [14], while Keystone and colleagues confirmed

sustained ACR response alongside minimal radiographic

progression through one year in an independent cohort

[7].

Figure 1: ACR20, ACR50, and ACR70 response rates at week 54 in
the ATTRACT trial, comparing methotrexate alone with infliximab
plus methotrexate, illustrating the magnitude of clinical benefit
attributable to TNF-inhibitor combination therapy [4].

3. Non-TNF biologic mechanisms

Mechanistic diversification beyond TNF blockade

addressed the substantial minority of patients who fail to

respond, or lose response over time, to anti-TNF therapy.

Rituximab, a chimeric monoclonal antibody depleting

CD20-positive B cells, produced significant ACR response

in methotrexate-inadequate-responder patients in the

dose-ranging trial by Emery and colleagues [15], and

Cohen and colleagues demonstrated that rituximab

retained substantial efficacy specifically in patients who

had already failed anti-TNF agents, establishing B-cell

depletion as a viable second-line mechanism [16].

Abatacept, which blocks T-cell costimulation by binding

CD80/CD86, showed comparable efficacy in the

methotrexate-inadequate-responder population studied

by Kremer and colleagues [17], and Genovese and

colleagues confirmed abatacept remained effective in

patients refractory to TNF-alpha inhibition, showing that

a mechanistically distinct biologic can rescue response

after anti-TNF failure [18].

Interleukin-6 receptor blockade with tocilizumab added a

third non-TNF mechanism with a distinctive profile. In

the AMBITION trial, tocilizumab monotherapy

outperformed methotrexate monotherapy, notable

because most other biologics show their strongest effect in

combination with methotrexate [19]. Emery and

colleagues extended this evidence to anti-TNF-refractory

patients, showing significant improvement even in a

population that had already failed biologic therapy

targeting a different pathway [20]. Gottenberg and

colleagues directly compared switching to a non-TNF

biologic against cycling to a second anti-TNF agent after

inadequate response to a first TNF inhibitor, and found

switching mechanistic class produced a significantly

higher proportion of patients achieving low disease

activity, evidence that has shaped sequencing decisions

[21].

Table 1: Non-TNF-targeted biologic mechanisms in rheumatoid
arthritis and their pivotal trial evidence [15,16,17,18,19,20].
Agent Target Pivotal population Key finding

Rituximab CD20 (B cells) MTX-inadequate
responders /
anti-TNF failures

Significant ACR
response and
efficacy
retained after
anti-TNF failure
[15,16]

Abatacept CD80/CD86
costimulation

MTX-inadequate
responders /
anti-TNF failures

Efficacy in MTX
failures and in
patients
refractory to
TNF blockade
[17,18]

Tocilizumab IL-6 receptor MTX-naive and
anti-TNF-refractory

Superior to
MTX
monotherapy;
effective after
anti-TNF failure
[19,20]

4. Later-generation TNF inhibitors and
combination strategy

Certolizumab pegol, a PEGylated Fc-free anti-TNF

fragment introduced after the first wave of TNF inhibitors,

produced significantly greater clinical response than

placebo plus methotrexate in the fifty-two-week RAPID 1

trial reported by Keystone and colleagues, reproducing

the core class efficacy signal with a differing dosing
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schedule [22]. Combination strategy, rather than biologic

choice alone, has emerged as a central determinant of

long-term outcome. Markusse and colleagues, reporting

ten-year outcomes from a tight-control treatment trial in

recent-onset RA, found that patients managed with

protocolized treat-to-target strategies, several

incorporating biologic step-up, achieved sustained low

disease activity and preserved function at a decade

regardless of which initial strategy arm they were

randomized to, underscoring that the target-driven

treatment philosophy matters as much as the specific

agent [23]. Radner and colleagues quantified the clinical

and economic case for this approach, showing that

patients achieving formal remission by ACR/EULAR

criteria had meaningfully better patient-reported

outcomes and lower downstream costs than those

achieving only low disease activity [24]. The ACR/EULAR

provisional remission definition itself, requiring near-total

absence of tender and swollen joints alongside a

near-normal acute-phase reactant, was developed

specifically to give trials of biologic and combination

strategies a stringent, reproducible endpoint [25].

5. Predictors of response and treatment sequencing

Not all patients respond equally to a given biologic, and

identifying predictors of response, or of the need to switch

mechanism, has been a persistent focus of registry-based

research. Finckh and colleagues, analyzing a Swiss

biologics registry, found evidence for genuine acquired

drug resistance across sequential anti-TNF agents, so that

failure of a first anti-TNF drug predicted a measurably

lower probability of response to a second agent within the

same class [26]. Hyrich and colleagues, using the British

Society for Rheumatology Biologics Register, identified

baseline predictors of anti-TNF response including lower

baseline disability score, male sex, and shorter disease

duration, findings that have informed patient selection

and expectation-setting [27]. Hetland and colleagues,

comparing adalimumab, etanercept, and infliximab

head-to-head in a national Danish registry, found broadly

similar remission rates and drug adherence across the

three agents, with modest differences favoring etanercept

and adalimumab over infliximab on retention [28]. Taken

together with the sequencing evidence from Finckh,

Hyrich, and Gottenberg, these results support a

management approach in which biologic choice and

sequencing are informed by baseline patient

characteristics and early response trajectory rather than

applied uniformly [26,27,21].

Table 2: Registry-identified predictors of anti-TNF response and
sequencing outcomes in rheumatoid arthritis [26,27,28,21].
Factor / strategy Source Association with outcome

Lower baseline
disability, male
sex, shorter
disease duration

British Society for
Rheumatology
Biologics Register

Predict better anti-TNF
response [27]

Failure of first
anti-TNF agent

Swiss biologics
registry

Predicts reduced response to
a second anti-TNF agent [26]

Adalimumab,
etanercept,
infliximab
(head-to-head)

Danish national
registry

Broadly similar remission
rates; modest retention
advantage for
etanercept/adalimumab [28]

Switch to non-TNF
biologic vs cycle to
second anti-TNF

Randomized
comparison

Switching mechanism yields
higher low-disease-activity
rate [21]

6. Infection risk and other safety considerations

The clinical benefit of biologic DMARDs has always been

weighed against an increased risk of serious infection,

characterized across trial-level meta-analyses and large

observational registries. Bongartz and colleagues'

meta-analysis of anti-TNF antibody trials found a

significantly increased odds of serious infection and a

signal for malignancy compared with placebo, a finding

that prompted regulatory boxed warnings and closer

post-marketing surveillance across the class [29]. Listing

and colleagues, using data from the German biologics

register, quantified this risk directly in routine practice,

finding a significantly elevated rate of serious infection in

anti-TNF-treated patients compared with those on

conventional synthetic DMARDs, particularly with higher

baseline disability and glucocorticoid co-therapy [30].

Galloway and colleagues, analyzing the British registry,
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refined the temporal pattern of this risk, showing that the

excess of serious infection associated with anti-TNF

therapy was concentrated in the first six months of

treatment, after which the incremental risk relative to

conventional therapy narrowed considerably [31].

Figure 2: Serious infection incidence by time since anti-TNF initiation
in registry cohorts, showing the excess risk concentrated in the first
six months of treatment before narrowing thereafter [31,30].

Singh and colleagues' Cochrane network meta-analysis

and overview of biologic adverse effects synthesized this

evidence across drug classes, TNF inhibitors, rituximab,

abatacept, and tocilizumab alike, and concluded that

serious infection risk was elevated to a broadly similar

degree across mechanisms, with malignancy and

tuberculosis reactivation as additional considerations that

vary by agent and baseline screening practice [32].

Current ACR and EULAR guidance incorporates this

evidence directly into prescribing recommendations,

calling for tuberculosis and hepatitis screening before

biologic initiation and individualized risk-benefit

discussion in patients with a history of serious infection or

malignancy [9,11].

7. Conclusion

Three decades of trial and registry evidence now support a

coherent picture of biologic DMARD therapy in

rheumatoid arthritis: TNF inhibitors, and the non-TNF

mechanisms that followed, reliably produce clinical

response and structural protection unattainable with

conventional synthetic DMARDs alone, particularly when

combined with methotrexate and introduced early before

irreversible joint damage accumulates [4,13,14]. Response

is not uniform, genuine acquired resistance across

sequential agents within a class, and identifiable baseline

predictors of response, mean that treatment sequencing

benefits from individualization, and switching to a

mechanistically distinct biologic after a first anti-TNF

failure now has direct comparative evidence behind it

[26,27,21]. That benefit carries a real, well-quantified

increase in serious infection risk, concentrated in the early

months of treatment and broadly comparable across drug

classes, that must be weighed against the substantial gains

in disease control, function, and quality of life that

biologic therapy, used within a treat-to-target strategy

aimed at sustained remission, has delivered for a disease

that previously left many patients with progressive,

disabling joint destruction [29,31,24]. Ongoing registry

surveillance, alongside continued refinement of

predictors that guide agent selection and sequencing,

remains essential to sustaining this balance as the biologic

armamentarium continues to expand.

8. References

1. Aletaha, D., Neogi, T., Silman, A.J., Funovits, J., Felson, D.T.,

Bingham, C.O., et al. (2010) 2010 rheumatoid arthritis

classification criteria: an American College of

Rheumatology/European League Against Rheumatism

collaborative initiative. Arthritis & Rheumatism, 62(9):

2569-2581. DOI: 10.1002/art.27584

2. Prevoo, M.L.L., van 't Hof, M.A., Kuper, H.H., van Leeuwen,

M.A., van de Putte, L.B.A., van Riel, P.L.C.M. (1995) Modified

disease activity scores that include twenty-eight-joint

counts. Arthritis & Rheumatism, 38(1): 44-48. DOI:

10.1002/art.1780380107

3. Scott, D.L., Pugner, K., Kaarela, K., Doyle, D.V., Woolf, A.,

Holmes, J., et al. (2000) The links between joint damage and

disability in rheumatoid arthritis. Rheumatology, 39(2):

122-132. DOI: 10.1093/rheumatology/39.2.122

4. Lipsky, P.E., van der Heijde, D.M., St Clair, E.W., Furst, D.E.,

Breedveld, F.C., Kalden, J.R., et al. (2000) Infliximab and

https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.1780380107
https://doi.org/10.1093/rheumatology/39.2.122


Citation: Diallo C, Mensah C, Banda K (2022) Clinical Outcomes of biologic disease-modifying therapy in Patients
with rheumatoid arthritis. Int J Arthritis, 4(1): 01-06.

International Journal of Arthritis
© 2022 Somato Publications. All rights reserved.

06 Volume 4 Issue 1 - 1001

methotrexate in the treatment of rheumatoid arthritis. New

England Journal of Medicine, 343(22): 1594-1602. DOI:

10.1056/NEJM200011303432202

5. Maini, R.N., Breedveld, F.C., Kalden, J.R., Smolen, J.S., Davis, D.,

Macfarlane, J.D., et al. (1998) Therapeutic efficacy of

multiple intravenous infusions of anti-tumor necrosis factor

alpha monoclonal antibody combined with low-dose weekly

methotrexate in rheumatoid arthritis. Arthritis &

Rheumatism, 41(9): 1552-1563. DOI:

10.1002/1529-0131(199809)41:9<1552::AID-ART5>3.0.CO;2-W

6. Weinblatt, M.E., Kremer, J.M., Bankhurst, A.D., Bulpitt, K.J.,

Fleischmann, R.M., Fox, R.I., et al. (1999) A trial of

etanercept, a recombinant tumor necrosis factor receptor:Fc

fusion protein, in patients with rheumatoid arthritis

receiving methotrexate. New England Journal of Medicine,

340(4): 253-259. DOI: 10.1056/NEJM199901283400401

7. Keystone, E.C., Kavanaugh, A.F., Sharp, J.T., Tannenbaum, H.,

Hua, Y., Teoh, L.S., et al. (2004) Radiographic, clinical, and

functional outcomes of treatment with adalimumab plus

methotrexate. Arthritis & Rheumatism, 50(5): 1400-1411.

DOI: 10.1002/art.20217

8. Smolen, J.S., Landewe, R., Breedveld, F.C., Dougados, M., Emery,

P., Gaujoux-Viala, C., et al. (2010) EULAR recommendations

for the management of rheumatoid arthritis with synthetic

and biological disease-modifying antirheumatic drugs.

Annals of the Rheumatic Diseases, 69(6): 964-975. DOI:

10.1136/ard.2009.126532

9. Singh, J.A., Saag, K.G., Bridges, S.L., Akl, E.A., Bannuru, R.R.,

Sullivan, M.C., et al. (2016) 2015 American College of

Rheumatology guideline for the treatment of rheumatoid

arthritis. Arthritis Care & Research, 68(1): 1-25. DOI:

10.1002/acr.22783

10. Smolen, J.S., Landewe, R.B.M., Bijlsma, J.W.J., Burmester, G.R.,

Dougados, M., Kerschbaumer, A., et al. (2020) EULAR

recommendations for the management of rheumatoid

arthritis with synthetic and biological disease-modifying

antirheumatic drugs: 2019 update. Annals of the Rheumatic

Diseases, 79(6): 685-699. DOI:

10.1136/annrheumdis-2019-216655

11. Fraenkel, L., Bathon, J.M., England, B.R., St Clair, E.W., Arayssi,

T., Carandang, K., et al. (2021) 2021 American College of

Rheumatology guideline for the treatment of rheumatoid

arthritis. Arthritis & Rheumatology, 73(7): 1108-1123. DOI:

10.1002/art.41752

12. Genovese, M.C., Bathon, J.M., Fleischmann, R.M., Moreland,

L.W., Martin, R.W., Whitmore, J.B., et al. (2005) Longterm

safety, efficacy, and radiographic outcome with etanercept

treatment in patients with early rheumatoid arthritis.

Journal of Rheumatology, 32(7): 1232-1242.

13. Klareskog, L., van der Heijde, D., de Jager, J.P., Gough, A.,

Kalden, J., Malaise, M., et al. (2004) Therapeutic effect of the

combination of etanercept and methotrexate compared

with each treatment alone in patients with rheumatoid

arthritis. Lancet, 363(9410): 675-681. DOI:

10.1016/S0140-6736(04)15640-7

14. Breedveld, F.C., Weisman, M.H., Kavanaugh, A.F., Cohen, S.B.,

Pavelka, K., van Vollenhoven, R., et al. (2006) The PREMIER

study: a multicenter, randomized, double-blind clinical trial

comparing combination therapy with adalimumab plus

methotrexate versus methotrexate alone or adalimumab

alone in patients with early, aggressive rheumatoid

arthritis. Arthritis & Rheumatism, 54(1): 26-37. DOI:

10.1002/art.21519

15. Emery, P., Fleischmann, R., Filipowicz-Sosnowska, A.,

Schechtman, J., Szczepanski, L., Kavanaugh, A., et al. (2008)

The efficacy and safety of rituximab in patients with active

rheumatoid arthritis despite methotrexate treatment:

results of a phase IIb randomized, double-blind,

placebo-controlled, dose-ranging trial. Arthritis &

Rheumatism, 54(5): 1390-1400. DOI: 10.1002/art.21778

16. Cohen, S.B., Emery, P., Greenwald, M.W., Dougados, M., Furie,

R.A., Genovese, M.C., et al. (2006) Rituximab for rheumatoid

https://doi.org/10.1056/NEJM200011303432202
https://doi.org/10.1002/1529-0131(199809)41:9<1552::AID-ART5>3.0.CO;2-W
https://doi.org/10.1056/NEJM199901283400401
https://doi.org/10.1002/art.20217
https://doi.org/10.1136/ard.2009.126532
https://doi.org/10.1002/acr.22783
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1002/art.41752
https://doi.org/10.1016/S0140-6736(04)15640-7
https://doi.org/10.1002/art.21519
https://doi.org/10.1002/art.21778


Citation: Diallo C, Mensah C, Banda K (2022) Clinical Outcomes of biologic disease-modifying therapy in Patients
with rheumatoid arthritis. Int J Arthritis, 4(1): 01-06.

International Journal of Arthritis
© 2022 Somato Publications. All rights reserved.

07 Volume 4 Issue 1 - 1001

arthritis refractory to anti-tumor necrosis factor therapy.

Arthritis & Rheumatism, 54(9): 2793-2806. DOI:

10.1002/art.22025

17. Kremer, J.M., Genant, H.K., Moreland, L.W., Russell, A.S.,

Emery, P., Abud-Mendoza, C., et al. (2008) Effects of

abatacept in patients with methotrexate-resistant active

rheumatoid arthritis. Annals of Internal Medicine, 144(12):

865-876. DOI: 10.7326/0003-4819-144-12-200606200-00003

18. Genovese, M.C., Becker, J.C., Schiff, M., Luggen, M., Sherrer, Y.,

Kremer, J., et al. (2005) Abatacept for rheumatoid arthritis

refractory to tumor necrosis factor alpha inhibition. New

England Journal of Medicine, 353(11): 1114-1123. DOI:

10.1056/NEJMoa050524

19. Jones, G., Sebba, A., Gu, J., Lowenstein, M.B., Calvo, A.,

Gomez-Reino, J.J., et al. (2010) Comparison of tocilizumab

monotherapy versus methotrexate monotherapy in patients

with moderate to severe rheumatoid arthritis: the

AMBITION study. Annals of the Rheumatic Diseases, 69(1):

88-96. DOI: 10.1136/ard.2008.105197

20. Emery, P., Keystone, E., Tony, H.P., Cantagrel, A., van

Vollenhoven, R., Sanchez, A., et al. (2008) IL-6 receptor

inhibition with tocilizumab improves treatment outcomes

in patients with rheumatoid arthritis refractory to

anti-tumour necrosis factor biologicals. Annals of the

Rheumatic Diseases, 67(11): 1516-1523. DOI:

10.1136/ard.2008.092932

21. Gottenberg, J.E., Brocq, O., Perdriger, A., Lassoued, S.,

Berthelot, J.M., Wendling, D., et al. (2016) Non-TNF-targeted

biologic vs a second anti-TNF drug to treat rheumatoid

arthritis in patients with insufficient response to a first

anti-TNF drug. JAMA, 316(11): 1172-1180. DOI:

10.1001/jama.2016.13512

22. Keystone, E., Heijde, D., Mason, D., Landewe, R., Vollenhoven,

R.V., Combe, B., et al. (2008) Certolizumab pegol plus

methotrexate is significantly more effective than placebo

plus methotrexate in active rheumatoid arthritis: findings

of a fifty-two-week, phase III, multicenter, randomized,

double-blind, placebo-controlled, parallel-group study.

Arthritis & Rheumatism, 58(11): 3319-3329. DOI:

10.1002/art.23964

23. Markusse, I.M., Akdemir, G., Dirven, L., Goekoop-Ruiterman,

Y.P.M., van Groenendael, J.H.L.M., Han, K.H., et al. (2016)

Long-term outcomes of patients with recent-onset

rheumatoid arthritis after 10 years of tight controlled

treatment: a randomized trial. Annals of Internal Medicine,

164(8): 523-531. DOI: 10.7326/M15-0919

24. Radner, H., Smolen, J.S., Aletaha, D. (2015) Remission in

rheumatoid arthritis: benefit over low disease activity in

patient-reported outcomes and costs. Arthritis Research &

Therapy, 17: 251. DOI: 10.1186/s13075-015-0764-3

25. Felson, D.T., Smolen, J.S., Wells, G., Zhang, B., van Tuyl, L.H.D.,

Funovits, J., et al. (2011) American College of

Rheumatology/European League Against Rheumatism

provisional definition of remission in rheumatoid arthritis

for clinical trials. Arthritis & Rheumatism, 63(3): 573-586.

DOI: 10.1002/art.30129

26. Finckh, A., Simard, J.F., Gabay, C., Guerne, P.A. (2006)

Evidence for differential acquired drug resistance to

anti-tumour necrosis factor agents in rheumatoid arthritis.

Annals of the Rheumatic Diseases, 65(6): 746-752. DOI:

10.1136/ard.2005.045062

27. Hyrich, K.L., Watson, K.D., Silman, A.J., Symmons, D.P.M.

(2006) Predictors of response to anti-TNF-alpha therapy

among patients with rheumatoid arthritis: results from the

British Society for Rheumatology Biologics Register.

Rheumatology, 45(12): 1558-1565. DOI:

10.1093/rheumatology/kel149

28. Hetland, M.L., Christensen, I.J., Tarp, U., Dreyer, L., Hansen,

A., Hansen, I.T., et al. (2010) Direct comparison of treatment

responses, remission rates, and drug adherence in patients

with rheumatoid arthritis treated with adalimumab,

etanercept, or infliximab. Arthritis & Rheumatism, 62(1):

https://doi.org/10.1002/art.22025
https://doi.org/10.7326/0003-4819-144-12-200606200-00003
https://doi.org/10.1056/NEJMoa050524
https://doi.org/10.1136/ard.2008.105197
https://doi.org/10.1136/ard.2008.092932
https://doi.org/10.1001/jama.2016.13512
https://doi.org/10.1002/art.23964
https://doi.org/10.7326/M15-0919
https://doi.org/10.1186/s13075-015-0764-3
https://doi.org/10.1002/art.30129
https://doi.org/10.1136/ard.2005.045062
https://doi.org/10.1093/rheumatology/kel149


Citation: Diallo C, Mensah C, Banda K (2022) Clinical Outcomes of biologic disease-modifying therapy in Patients
with rheumatoid arthritis. Int J Arthritis, 4(1): 01-06.

International Journal of Arthritis
© 2022 Somato Publications. All rights reserved.

08 Volume 4 Issue 1 - 1001

22-32. DOI: 10.1002/art.27227

29. Bongartz, T., Sutton, A.J., Sweeting, M.J., Buchan, I., Matteson,

E.L., Montori, V. (2006) Anti-TNF antibody therapy in

rheumatoid arthritis and the risk of serious infections and

malignancies. JAMA, 295(19): 2275-2285. DOI:

10.1001/jama.295.19.2275

30. Listing, J., Strangfeld, A., Kary, S., Rau, R., von Hinueber, U.,

Stoyanova-Scholz, M., et al. (2005) Infections in patients

with rheumatoid arthritis treated with biologic agents.

Arthritis & Rheumatism, 52(11): 3403-3412. DOI:

10.1002/art.21386

31. Galloway, J.B., Hyrich, K.L., Mercer, L.K., Dixon, W.G., Fu, B.,

Ustianowski, A.P., et al. (2011) Anti-TNF therapy is

associated with an increased risk of serious infections in

patients with rheumatoid arthritis especially in the first 6

months of treatment. Rheumatology, 50(1): 124-131. DOI:

10.1093/rheumatology/keq242

32. Singh, J.A., Wells, G.A., Christensen, R., Tanjong Ghogomu, E.,

Maxwell, L., Macdonald, J.K., et al. (2011) Adverse effects of

biologics: a network meta-analysis and Cochrane overview.

Cochrane Database of Systematic Reviews, (2): CD008794.

DOI: 10.1002/14651858.CD008794.pub2

https://doi.org/10.1002/art.27227
https://doi.org/10.1001/jama.295.19.2275
https://doi.org/10.1002/art.21386
https://doi.org/10.1093/rheumatology/keq242
https://doi.org/10.1002/14651858.CD008794.pub2

