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Abstract
Objective

Abatacept (Orencia) is a drug used to treat patients with rheumatoid arthritis. The agent improves patients’ pain 
and joint inflammation through modulation of a co-stimulatory signal necessary for T cell activation. 

We aimed to analyse the efficacy and safety of abatacept in the management of rheumatoid arthritis using the 
Cochrane systematic review.

Methods
We conducted a systematic search among PubMed, Cochrane central register of controlled trials, Web of Science, 

and Embase databases from the establishment of these databases to April 2022. The effectiveness and safety of 
abatacept in treating rheumatoid arthritis were assessed in terms of American College of Rheumatology (ACR) 20/50/70/90 
responses, Disease Activity Score-28 for Rheumatoid Arthritis with C-reactive protein (DAS-28-CRP), and adverse events. 

The Relative Risks (RRs) of relative safety and efficacy and their corresponding 95 confidence intervals (CIs) were 
used to compute the pooled assessments of the outcomes. We used the review manager software version 5.4 to analyse 

our data, and the PRISMA checklist 2020 was used to ensure that our work conforms with the specification of 
meta-analysis.

Results
Our study included 13 randomised control trials with a total of 5978 adult patients from different geographic regions 
and races. Following the combined analysis of these enrolled studies, the RRs for ACR 20/50/70/90 responses were 

1.57 [95%CI 1.27, 1.93], 1.84 [95%CI 1.38, 2.44], 2.36 [95%CI 1.60, 3.47], and 2.95 [95%CI 1.88, 4.63], respectively. 
Such findings suggest that abatacept-treated patients were 1.57, 1.84, 2.36, and 2.95 times more likely to achieve ACR 
20/50/70/90 responses, respectively, than those treated with placebo, conventional synthetic disease-modifying anti-

rheumatic drugs, and or other biologic disease-modifying anti-rheumatic drugs. An exclusive comparison of abatacept 
and other biologic/targeted synthetic disease-modifying anti-rheumatic drugs (b/tsDMARDs) indicated that participants 

who were treated with abatacept could achieve better ACR responses than those treated with other b/tsDMARDs. 
Adverse events were less seen in abatacept-treated patients than in those who were given other b/tsDMARDs. 

Conclusion
This meta-analysis concludes that in adult with rheumatoid arthritis, abatacept can achieve better health outcomes 

than other biologic drugs.
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Introduction
Rheumatoid arthritis (RA) is one of the 
most prevalent autoimmune diseases 
affecting the joints. The disease is 
characterised by chronic joint inflam-
mation but can also have extra articular 
manifestations such as vasculitis, pul-
monary involvement, rheumatoid nod-
ules, and systemic comorbidities (1). 
Uncontrolled Inflammation from this 
systemic disorder can lead to disabil-
ity, social dysfunction, and even early 
death (2). Over the past decade, the 
management of RA has known a thera-
peutic revolution which has improved 
the disease outcome (3, 4). Treatment 
options such as pharmacological inter-
ventions, balneotherapy and physical 
therapy can manage the symptoms, 
normalise joint functions, and prevent 
long-term deterioration (5). Pharma-
cotherapy is usually achieved by con-
ventional synthetic disease-modifying 
anti-rheumatic drugs (csDMARDs) in 
combination with corticosteroids and 
non-steroidal anti-inflammatory drugs 
(NSAIDs) or biologic DMARDs (b-
DMARDs) (5, 6). Despite progress in 
treating RA, no drug has been devel-
oped to effectively cure this condition 
and side effects from current medi-
cations cannot be tolerated by every 
patient (7). Abatacept, brand name 
Orencia, is a biological agent that de-
creases T-cell stimulation resulting in 
the downregulation of B-cell and mac-
rophage activation (8). Given the key 
role of T cells in the development of 
RA (9), the drug has been used to treat 
people with rheumatoid arthritis, espe-
cially those who do not respond well to 
csDMARDs and tumour necrosis fac-
tor (TNF) inhibitors (10-12). Although 
the literature offers some information 
about this compound, there is a lack 
of updated study that quantifies and 
analyses its benefit and potential harm. 
Therefore, this article aims to system-
atically review the safety and effec-
tiveness of abatacept in RA using data 
from randomised control trials (RCTs).

Materials and methods
Search method
PubMed, Cochrane, Web of Science, 
and Embase electronic databases were 
searched for randomised clinical tri-

als. The search was from the establish-
ment of the databases to April 2022 and 
was not limited by language. The terms 
“rheumatoid arthritis” and “abatacept” 
OR “Orencia” OR “CTLA-4” were used 
as key words.

Inclusion and exclusion criteria 
- Inclusion criteria:
To be eligible for inclusion, a study 
must be an RCT of abatacept treat-
ment for rheumatoid arthritis. The par-
ticipants must be adults who have been 
diagnosed with rheumatoid arthritis. 
The experimental group includes abata-
cept alone or in combination with cs-
DMARDs. The control group includes 
placebo or other bDMARDs or csD-
MARDs. No restriction was established 
in terms of duration of intervention or 
dosage. 
Type of outcomes:
-	 ACR 20/50/70/90 responses as     

defined by the American College of 
Rheumatology (13). 

-	 DAS-28-CRP
-	 Adverse events

- Exclusion criteria: 
Non randomised controlled trials were 
excluded from this study.

Data collection and analysis
- Selection of studies
The results from different electronic 
databases (PubMed, Cochrane, Web of 
Science, and Embase) were indepen-
dently reviewed by two authors. Titles, 
abstracts and sometimes the full text 
were assessed to evaluate whether the 
trial met the inclusion criteria. 

- Data extraction
After the removal of duplicates using 
the EndNote library, two independent 
authors extracted and tabulated the fol-
lowing data from the selected studies:
- 	 Authors, publication year, eligibility 

criteria and Sample size, 
- 	 Baseline characteristics of treated 

patients (control and intervention), 
- 	 Treatment comparators, dosage, 

method of administration and course 
of treatment,

- 	 Outcomes (ACR 20/50/70/90 re-
sponses, DAS 28-CRP, and adverse 
events).
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Quality assessment 
The risk of bias was assessed by 
two independent reviewers using the 
Cochrane collaboration tool for assess-
ing risk bias. This includes sequence 
generation, allocation concealment, 
blinding methods, incomplete outcome 
data, selective result reporting, and oth-
er biases such as co-interventions. The 
quality of literature was assessed using 
the PRISMA quality evaluation system.

Statistical analysis 
The Revman 5.4.1 software was used to 
analyse the results of the enrolled stud-
ies. Clinical and statistical heterogene-
ity was assessed using χ2 test (statistical 
heterogeneity) and I2 test (heterogene-
ity size). According to the origin of het-
erogeneity, we did a subgroup analysis. 
A fixed effect model was used if no sta-
tistical heterogeneity existed between 
the studies (p>0.1 or I2 <50%). We 
used a randomised effect model (p<0.1 
or I2>50%) if statistical heterogeneity 
could be identified among the studies, 
followed by a subgroup analysis to as-
sess the origin of the heterogeneity. 
Data were categorical and were ex-
pressed in Relative Risk 95% CI.

Results
Results search
1370 studies were retrieved from the 
electronic database search in April 
2022. A total of 616 studies were en-
rolled after excluding duplicates. Based 
on the title or abstract, we removed 
585 studies (the reasons for exclusion 
are detailed in Figure 1) and remained 
with 31 studies, of which 4 could not 
be retrieved. After reviewing the full 
text of the remaining 27 articles, we 
excluded 14 reports (14-28) (either 
because they were post-hoc analysis, 
long term extension of included studies 
or data were irrelevant to analysis).  Fi-
nally, 13 studies (29-41) were selected 
for this meta-analysis. Table I shows 
the essential characteristics of the en-
rolled studies. 

Quality of the studies
The assessment of bias risk was per-
formed using the Cochrane collabora-
tion risk bias assessment tool and is 
shown in Figure 2. Table II shows the 

PRISMA literature quality evaluation 
of related studies.

Demographic characteristics 
of the participants
Our work included a combined study 
population of 5978 patients. This popu-
lation originated from North America, 
South America, Central America, Eu-
rope, Asia, Saudi Arabia, and Other. 
The population race included White, 
Caucasian, Black, and Other, with 
White being the dominant race. The 
participants were all adult and the 
mean age varied between 45.9 and 
56.62 years old. In each individual 
study the majority of the patients were 
female. The female gender percentage 
was between 64.5% and 82.65%. Table 
I summarises these characteristics.

Efficacy and safety of abatacept
Combined analysis of abatacept and 
other interventions (efficacy and safety 
of abatacept/abatacept + csDMARDs 
vs. placebo, csDMARDs or other b-
DMARDs).
The efficacy of abatacept was analysed 
in terms of ACR20/50/70/90 respons-

es, DAS28-CRP, and adverse events 
(Fig. 3-8). 
8/13 studies (30-33, 35, 37, 39, 40) with 
a total of 3382 patients have reported a 
comparison of ACR 20 response between 
abatacept and csDMARDs vs. placebo 
and csDMARDs or other bDMARDs 
(Fig. 3). The RR was 1.57 [95%CI 1.27, 
1.93] in favour of abatacept. 
As for the ACR 50 response, 9 studies 
(30-33, 35, 37, 39-41) with a total of 
3891 patients have reported an RR of 
1.84 [95%CI 1.38, 2.44] in favour of 
abatacept (Fig. 4). The RR was 2.50 
[95%CI 0.52, 11.96] in favour of abata-
cept during a period of 3 months (35). 
Similarly, at 6, and 12 months, the RRs 
were 2.40 [95%CI 1.75, 3.28], and 1.44 
[95%CI 1.04, 1.99], respectively in fa-
vour of abatacept. 
Likewise, the ACR 70 response was 
evaluated by 9 studies (30-33, 35, 37, 
39-41) and the RR was 2.36 [95%CI 
1.60, 3.47] in favour of abatacept (Fig. 5).
The ACR 90 response was reported by 
2 studies (30, 41) with a total of 744 pa-
tients during a period of 12 months. The 
RR was found to be 2.95 [95%CI 1.88, 
4.63] in favour of abatacept (Fig. 6). 

Fig. 1. Process of screening the literature (PRISMA 2020 flow diagram for new systematic reviews).
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Table I. Description of the enrolled studies.
Study author	 Participants (sample size, age, gender, anti-seropositivity,  	 Intervention	 control	 Other drugs	 Course of	 Outcome
(year)	 ethnicity/geographic region, Previous bDMARD eligibility criteria) 	 treatment			   treatment
	 Abatacept group	 Control group	 Eligibility criteria		

1.Elmedany 	 Abatacept n=64,	 Tocilizumab n=68, Age	 Adult females diagnosed	 IV ABA infusion	 IV TCZ infusion	 Oral MTX (15 mg	 6 months	 Adverse events
2019	 Age (mean, SD) 	  (mean, SD)= 51.12y±16.11	 with active RA according	 (500 mg for	 (8 mg/kg every	 once weekly)
	 = 47.91y±15.12, 	 disease duration in years	 to the current criteria set	 patients <60 kg	 4 weeks)
	 % female=100%, 	 (mean, SD) =6.9(6.33),	 by ACR/EULAR and who	 body weight,
	 disease duration 	 % female=100%,  Saudi	 failed to respond to	 750 mg for
	 in years (mean, 	 Arabian ACCP 73.52%,	 anti-TNF drugs, in multiple	 60–100 kg, and
	 SD) = 8.00(6.16), 	 RF: 76.47%; previous	 tertiary care institutes,	 1000 mg for
	 Saudi Arabian;	 bDMARDs 1.4±0.35	 Holly Makkah, Saudi	 > 00 kg) on days
	 ACCP: 71.87%, 		  Arabia	 1, 15, and 29
	 RF:75%; previous			   and then every 
	 bDMARDs 1.3±0.36 			   4 weeks
		   
2. Emery 2015	 Abatacept 	 Abatacept+ MTX = 119,	 Adults (≥18 years old) with	 SC abatacept	 Abatacept+ MTX,	 All patients received	 12 months	 ACR 20
	 monotherapy n=116, 	 age in years (mean, SD)	 active clinical synovitis of	 (125 mg/week).	 initiated at 7.5	 concomitant folic		  ACR 50
	 age in years (mean, 	 46.4±13.2(45), % female	 ≥2 joints for ≥8 weeks,		  mg/week and	 acid therapy.		  ACR 70
	 SD) 45.4±11.9(45), 	 =79.8, disease duration in	 persistent symptoms for ≤2		  titrated to 15–20			   ACR 90	
	 % female=76.7, 	 year (mean, SD) 0.58±0.5	 years, Disease Activity		  mg/week within			   DAS-defined
	 disease duration in 		  Score (DAS)28 (C-reactive		  6–8 weeks (≤10			   remission
	 year (mean, SD) 	 MTX n=116, age in years	 protein (CRP)) ≥3.2 and		  mg/week per			   -safety and
	 0.59±0.52 North 	 (mean, SD) 49.1±12.4(49),	 anticitrullinated peptide		  mitted in patients			   tolerability.
	 America 18.1%, 	 %female=76.7, disease	 (CCP)-2 antibody positivity		  with intolerance
	 South America 	 duration in year (mean, SD)
	 20.7%, Europe 	  0.50±0.49, North. 
	 36.2%, ROW 25%; 	 America 14.3%, South
	 White race: 81.9%	 America 21.8%, Europe 
	 Anti-CCP2: 95%;	 39.5%, ROW 24.4%;  white
	 RF: 95.7%; biologic 	 race:84% Anti-CCP2: 95%;	
	 naive	 RF:95%: biologic naïve   
		   
3. Genovese 	 Abatacept, n=258	 Placebo, n=133, age year	 patients met the American	 Abatacept	 Placebo+	 DMARDS	 6 months	 -ACR 20
2005	 age year (mean, 	 (mean, SD)55.7/11.3, %	 College of Rheumatology	 (10 mg/kg)	 DMARDS			   -ACR 50 
	 SD)53.4/12.4, % 	 female 79.7, disease	 (ACR) criteria for	 +DMARDs.in a				    - ACR 70 at 6
	 female 77.1, disease 	 duration in years (mean SD),	 rheumatoid arthritis, were	 30-minute				    months
	 duration in years 	 11.4/8.9; White 93.2%;	 at least 18 years of age, had	 intravenous				    -DAS28
	 (mean, SD) 12.2/8.5;	 black 3.8 %; other: 3.0%/ 	 had rheumatoid arthritis	 infusion on				    -Adverse events
	 White 96.1%; black 	 North America 74.4 %;	 for at least one year, and	 days 1, 15, and
	 3.5%; another 0.4%/ 	 Europe 25.6%; RF:72.9%	 had an inadequate response	 29 and every
	 North America 73.3%; 	 Previous b DMARDs58.6%;	 to anti–TNF-α therapy	 28 days there
	 Europe 26.7%; 		  with etanercept, infliximab,	 after, up to and
	 RF: 73.3%		  or both at the approved	 including day 141.
	 Previous bDMARDs 		  dose after at least three
	 62%		  months of treatment. 	    
		   
4. Kremer, J 	 Abatacept n= 220	 Placebo n=119 Age per	 patients with active	 Abatacept	 placebo 	 MTX	 6 months	 -ACR 20
2003	  (115 for 10 mg and 	 year (mean SD) 54.7 %	 rheumatoid arthritis despite	 2 mg/kg,10mg/kg				    -ACR 50
	 105 for 2mg), age 	 female 66, duration of	 methotrexate therapy.	 a 30-minute period				    -ACR 70
	 per year (mean SD) 	 disease in year (mean, SD)	 ACR criteria for	 on days 1, 15, and				    -Adverse events
	 54.4 range 23-80, 	 =8.9/8.3; White race 87%;	 rheumatoid arthritis and	 30 and monthly
	 55.8 range 17-83, 	 RF:90%; previous	 were in functional class I,	 thereafter for a
	 % female 63 range 	 bDMARDS 2.6%	 II, or III	 total of six months.
	 23-80,75 range 17-83, 		  Nursing and pregnant
	 duration of disease 		  women were excluded
	 in year (mean, SD) 
	 =9.7/8.1 range 23-80,
	 9.7/9.8 range 17-83.; 
	 White race 87%; 
	 RF: 90%; previous 
	 bDMARDs 5.7% 
		   
5.Kremer 2006	 Abatacept n=433 	 Placebo n=219 age in years 	 At least 18 years of age,	 Abatacept	 Placebo	 All patients were	 1 year	 -ACR 20 at 6
	 age in years (mean, 	 (mean, SD) 50.4(12.4),	 with rheumatoid arthritis	 (10 mg/kg) by		  to receive MTX		  months.
	 SD) 51.5(12.9), 	 %female 81.7, disease	 for at least 1 year, and met	 30-minute IV		  15 mg or more per		  - ACR 50 and 
	 %female 77.8, disease 	duration 8.9(7.1); White	 the ARA criteria for RA.	 infusion on days		  week, 10 mg per		  ACR 70 responses
	 duration 8.5(7.3); 	 race 88.1%; North	 Rheumatoid arthritis was	 1, 15, and 29 and		  week was acceptable		  at 6 months and all
	 White race 87.5%; 	 America 21%, South	 persistent and active despite	 then every 28		  if the patient had a		  ACR responses at
	 North America 21.5%, 	America 42.5%, Europe	 methotrexate treatment.	 days up to and		  history of toxicity 		  1 year.
	 South America 40%,	 30.6%, Other: 5.9%; RF: 	 We excluded patients with	 including day 337.				    -DAS28 
	 Europe 33%, Other:	 78.5%; previous	 a positive tuberculin skin					     -Adverse events
	 5.5%; RF:81.8%; 	  bDMARDS 0 %	 test result unless they had
	 previous bDMARDs 		  completed treatment for
	 0.2%		  latent tuberculosis before 
			   enrolment.
		   
6. Menders,	 Abatacept, n=43, 	 Rituximab n=46, age in	 Patients with previous	 The dose of	 Rituximab by in	 infliximab was	 1 year	 -Adverse events
2015	 age in years (mean, 	 years (mean, SD) =57.09	 treatment failure with their	 abatacept was	 fusion (1,000 mg)	 administered at 3
	 SD) =56.15(9.95), 	 (11.08), % female=63.0,	 first TNFi, moderate to high	 based on the	 at weeks 0 and 2. 	 mg/kg every 8
	 %female=88.4, mean 	 mean disease duration=	 disease activity and no	 patient’s body	 A second course	 weeks after a
	 disease duration=	 7.7 (3.22 to 16.25), TNFi	 previous treatment with	 weight as follows:	 could be	 loading dose given
	 6.56(2.56to11.96), 	 n=50, age in years (mean,	 abatacept or rituximab.	 patients who	 administered after	 at weeks 0, 2 and 6;
	 RF:56.4%; previous 	 SD) =55.81(12.53), %	 Patients were excluded if	 weighed <60 kg	 6 months in	 etanercept (50 mg
	 bDMARDs 100%   	 female=74.0, mean disease 	 they had a contraindication	 received 500 mg,	 patients who	 per week or 25 mg
		  duration=5.64(1.79 to 12), 	 for treatment (for example,	 patients weighing	 responded to the	 twice per week);
		  RF:80%; previous 	 pregnancy, the presence of	 60 to 100 kg	 first course,	 Golimumab (50 mg
		  bDMARDS 100%	  a serious infection) based 	 received 750 mg		  every 4 weeks);
			   on the rheumatologist’ s 	 and patients who		  certolizumab (400
			   judgment of if they had a 	 weighed >100 kg		  mg) in weeks 0, 2
			   strong preference or dislike 	 received 1,000 mg.		  and 4, followed by
			   for one of the treatment 	 The doses were		  a 200-mg dose
			   agents or did not want to 	 delivered by		  given every
			   be randomised. Patients 	 infusion over 1		  2 weeks.
			   were included between 	 hour every 4
			   2009 and 2012.	 weeks.
		   
7. Moreland,	 Abatacept n=32	 Placebo n=32, Age	 18–65 years patients with a	 CTLA-4Ig at 0.5	 LEA29Y at 0.5		  3 months	 -ACR 20
2002	 (10 mg dosage) age 	 (mean, SD) = 48.3±11.7,	 disease duration of <7years.	 mg/kg, 2 mg/kg,	 mg/kg, 2 mg/kg,			   -ACR 50
	 (mean, SD) = 	 %female=81, disease	 who have been treated	 or 10 mg/kg;	 or 10 mg/kg;			   -ACR 70
	 51.5±11.5, % female 	 duration (mean, SD) =	 unsuccessfully with at least	 Patients received	 or placebo			   -Adverse events
	 69(for 10mg/kg) =, 	 3.2/2.0; White race 94%,	 1 DMARD.	 4 infusions of
	 disease duration 	  black 6%, other 0%;	 TB -positive patients,	 study medication,
	 (mean, SD) =3.4/2.1; 		  pregnant, and nursing	 on days 1, 15, 29,
	 White race 94%, 		  women were excluded.	 and 57.
	 Black race 3%, 
	 other 3%; 	  	  
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Study author	 Participants (sample size, age, gender, anti-seropositivity,  	 Intervention	 control	 Other drugs	 Course of	 Outcome
(year)	 ethnicity/geographic region, Previous bDMARD eligibility criteria) 	 treatment			   treatment
	 Abatacept group	 Control group	 Eligibility criteria		

8. Rubbert-Roth	Abatacept n=309, 	 Upadacitinib n=303, age in	 18 years of age or older	 Intravenous	 extended-release	 DMARDS	 24 weeks/6	 -DAS28-CRP at
2020	 age in years (mean, 	 years (mean, SD) =	 patients with a diagnosis of	 abatacept (at day	 oral upadacitinib		  months	 week 12,
	 SD) =55.8±11.9, % 	 55.3±11.4, %female249	 rheumatoid arthritis for at	 1 and weeks 2, 4,	 (15 mg once			   -DAS28-CRP 
	 female (253(81.9), 	 (82.2), disease duration	 least 3 months who also	 8, 12, 16, and 20	 daily) + placebo			   -Adverse events
	 disease duration 	 12.4±9.5; White race 95%;	 met the 2010 American	 [500 mg in patients	 intravenous
	 11.8±8.3; White race	 Black race 2.3%, American 	 College of Rheumatology	 with a body weight	 infusions
	 92.2%, black 4.5%, 	 Indian or Alaska native	 (ACR)–European League	 of <60 kg, 750 mg
	 American Indian or 	 0.3%; Asian 1.7%,	 against Rheumatism	 in those with a
	 Alaska native 0.6%; 	 Multiple: 0.7%; North	 classification criteria for	 weight of 60 to
	 Asian 1.9%, 	 America 23.8%, South	 rheumatoid arthritis.	 100 kg, and 1000
	 Multiple: 0.6%; 	 America and Central	 Exclusion: previous	 mg in those with
	 North America 23.6%, 	 America 32.3%,Western	 exposure to a JAK	 a weight of >100
	 South America and 	 Europe 14.2%, Eastern	 inhibitor or abatacept or	 kg]). + oral
	 Central America 32%, 	  Europe 25.4%, Asia 1.3%,	 had a history of	 placebo.
	 Western Europe 14.6%, 	 Other 3%, RF and ACCP:	 inflammatory joint disease
	 Eastern Europe 24.9%,	 62.4%; previous 	 other than rheumatoid
	 Asia 1.3%, Other 3.6%,	 bDMARDS1.3% (0), 68.0% 	 arthritis
	 RF and ACCP: 65%; 	 (1), 21.1% (2),9.6% (3)
	 previous bDMARDS:
	 0.6% (0), 65.4% (1), 
	 22.7% (2), 11.3% (3)
		   
9. Schiff, M.	 Abatacept n=156,	 Infliximab n=165, age in	 Eligible patients met the	 Abatacept	 Placebo+ MTX	 Infliximab (3 mg/kg), 	6 months	 -ACR20,50,70
2008	 age in years (mean, 	 years (mean, SD) =49.1	 (ACR) criteria for RA,	 (approximating				    -Adverse events
	 SD) =49(12.5), %	 (12.0), %female=82.4, 	 were at least 18 years of	 10 mg/kg) by
	 female =83.3, disease	 disease duration in years 	 age, had RA for at least 1	 intravenous (IV)
	 duration in years 	 (mean, SD) = 7.3(6.2)	 year, and had an inadequate	 infusion, on a
	 (mean, SD) =7.9(8.5);		  response to MTX. All 	 background of
	 Caucasian 80.8%, 	 placebo n=110, age in years	 patients were screened	 MTX.
	 North America 10.3, 	 (mean, SD) =49.1(11.5),	 for tuberculosis.
	 South America 59.6%,	 %female=87.3, disease 
	 Europe 25%, ROW 	 duration in year (mean, SD)
	 5.1%; RF: 87.2%; 	 = (8.4(8.6); Caucasian80.6%: 	  
		  North America 9.1%, South 
		  America 58.2%, Europe 
		  23.6%, ROW 9.1%; 
		  RF: 84.8%; 
		   
10.Weinblatt	 Abatacept n=959, 	 Placebo n=482; Non-biologic	 Men and women at least 18	 abatacept 10 mg/kg	 placebo	  	 1 year	 -Adverse events
2006	 Non-biologic 	 background: age in years	 years of age who met the	 was administered
	 background: age in	 (mean, SD) = 52+/-12.1; 	 1987 American College of	 via a 30-minute
	 years (mean, SD) =	 %female= 83.7, disease	 Rheumatology and the 1991	 intravenous
	 52.2±11.8% female=	 duration in years (mean, 	 ACR criteria for RA	 infusion on days
	 83.1 disease duration	 SD)= 9.5±9.1;  White race: 	 functional classes I, II, III,	 1, 15, and 29, and
	 in years (mean, SD)=	 83.7%:	 or IV. Exclusion: unstable	 every 4 weeks
	 9.5±8.7: White race:	 Biologic background:	 or uncontrolled renal,	 thereafter, for a
	 83.9%  	 Age in years (mean, SD) =	 endocrine, hepatic,	 total of 14 doses.
	 Biologic background:	 52.8±11.4; % female =75, 	 haematologic,
	 Age in years (mean,	 disease duration in years 	 gastrointestinal, pulmonary,
	 SD) =54.6±11.2 % 	 (mean, SD)=  11.3±9.6;	 cardiac, or neurologic
	 female =75.7%, 	 White race 92.2% ;	 diseases, or any autoimmune
	 disease duration in 		  disorder other than RA as
	 years (mean, SD)=		  the main diagnosis. 
	 11.3±8.9; White race 		  Active or chronic recurrent
	 97.1% ; 		  bacterial infections unless 
			   treated and resolved, active 
			   herpes zoster infection within 
			   the previous 2 months, 
			   hepatitis B or hepatitis 
			   C virus infection, and active 
			   or latent tuberculosis. 
			   Pregnant or nursing women
		   
11. Weinblatt 2	 Abatacept n=85, age	 Placebo n=36, age in years	 patients>18 years of age	 Abatacept 2 mg/kg	 placebo and		  6M	 -ACR 20
007	 in years (mean, SD)	 (mean, SD) =54.3(28-71), 	 and met the criteria of the	 and etanercept,	 etanercept.			   -ACR 50.
	 =49.8(23-73), % 	 % female =72, disease	 American College of	 was administered	 Etanercept (25 mg,			   ACR 70
	 female =78, disease 	 duration in years (mean, SD)	 Rheumatology (ACR) for	 intravenously on	 twice weekly) was			   -Adverse events
	 duration in years 	 =12.8(8.6); Caucasian 100%;	 rheumatoid arthritis,	 days 1, 15 and 30,	 continued in all
	 (mean, SD) =13(10.1).	 previous bDMARDS 100% 	 Important exclusion criteria 	 and every 4 weeks	 patients for the
	 Caucasian 94%; 		  included active or latent	 thereafter.	 duration of the
	 previous bDMARDS 		  infection, recent opportunist		  study.
	 100%		  infection, tuberculosis 
			   requiring treatment within 
			   the previous 3 years, history 
			   of cancer within the previous 
			   5 years or history of drug 
			   or alcohol misuse. Pregnant 
			   and nursing women were 
			   excluded.
		   
12. Weinblatt 	 Abatacept+ MTX	 Adalimumab n=328, age in	 Met the American College	 125 mg abatacept,	 40 mg adalimumab,		  1 year	 -ACR20
2012	 n=318, age in years 	 years (mean, SD) =	 of Rheumatology (ACR)	 administered SC	 administered SC			   - ACR50 
	 (mean, SD) =	 51.0±12.8, %female82.3,	 1987 classification criteria	 once per week	 every other week,			   - ACR70
	 51.4±12.6, % female	 disease duration in years 	 for RA (16), were at least 18	 (without an	 both given in			   -DAS28-CRP 
	 81.4, disease duration	  (mean SD) = 1.7±1.4; White	 years of age, had a 	 intravenous	 combination with			   -Adverse events
	 in years (mean SD)=	 race 78%; North America:	 confirmed diagnosis of RA	 loading dose),	 MTX.
	 1.9±1.4; White race 	 71.6%, South America:	 for 5 years, had an
	 80.8%; North 	 28.4%; RF: 77.4%; previous	 inadequate response to
	 America: 72.3%, 	 bDMARDS: biologic naive	 MTX, and had not received
	 South America:27.7%		  previous bDMARD therapy 
	 RF: 75.5%; previous 
	 bDMARDs: biologic
	 naive
		   
13.Westhovens	 Abatacept n=256 	 Placebo n=253 Age in years,	 18 years of age or older,	 Abatacept (10	 Placebo+	 MTX	 1 year	 -DAS28-CRP
009	 Age in years, mean 	 mean (SD) 49.7 (13.0), %	 with RA for 2 years or less,	 mg/kg according	 methotrexate			   -ACR 50 
	 (SD) 50.1(12.4),  %	 female =78.7, disease	 at least 12 tender and 10	 to weight range)				    -ACR70
	 female =76.6, disease 	 duration mean months (SD)	 swollen joints, C-reactive	 +MTX by				    -ACR90 
	 duration mean months	 6.7(7.1); White race 86.6%;	 protein (CRP) 0.45 mg/ dl	 intravenous 				    -adverse event
	 (SD) 6.2(7.5); White 	 North America 15.8%,	 or greater, RF and/or	 infusion on days
	 race 78.9%; North 	 South America 40.3%,	 anti-CCP2 seropositivity	 1, 15 and 29, and
	 America 18%, South	 Europe 37.5%, ROW 6.3%; 	 and radiographic evidence	 every 4 weeks
	 America 40.2, Europe, 	 RF: 96.8, RF and ACCP:	 of bone erosion of the	 thereafter.
	 34.4%, ROW 7.4% 	 83.4%;	 hands/wrists/feet. 
	 RF:96.1% RF and 
	 ACCP 88.7%; 



1887Clinical and Experimental Rheumatology 2023

Efficacy and safety of abatacept for RA / M. Mohamed Ahamada & X. Wu

Table II. Quality evaluation of included studies using PRISMA.

Section and topic	 Item no.	 Checklist item	 Yes (%)	 No (%)

Title:				  
  Identification	 1a	 Identify the report as a protocol of a systematic review	 12	 (90)	 1	 (10)
  Update	 1b	 If the protocol is for an update of a previous systematic review, identify as such	 12	 (90)	 1	 (10)
Registration	 2	 If registered, provide the name of the registry (such as PROSPERO) and registration number	 4	 (30)	 9(	 70)

Authors:				  
  Contact	 3a	 Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address 	 13	 (100)	 0	 (0)
		  of corresponding author	
  Contributions	 3b	 Describe contributions of protocol authors and identify the guarantor of the review	 7	 (60)	 6	 (40)
Amendments	 4	 If the protocol represents an amendment of a previously completed or published protocol, identify as such 	 13	 (100)	 0	 (0)
		  and list changes; otherwise, state plan for documenting important protocol amendments	

Support:				  
  Sources	 5a	 Indicate sources of financial or other support for the review	 12	 (90)	 1	 (10)
  Sponsor	 5b	 Provide name for the review funder and/or sponsor	 12	 (90)	 1	 (10)
  Role of sponsor or funder	 5c	 Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol	 12	 (90)	 1	 (10)

Introduction		
Rationale	 6	 Describe the rationale for the review in the context of what is already known	 13	 (100)	 0	 (0)
Objectives	 7	 Provide an explicit statement of the question(s) the review will address with reference to participants, 	 13	 (100)	 0	 (0)
		  interventions, comparators, and outcomes (PICO)	

Methods		
Eligibility criteria	 8	 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics	 13	 (100)	 0	 (0) 
		  (such as years considered, language, publication status) to be used as criteria for eligibility for the review	
Information sources	 9	 Describe all intended information sources (such as electronic databases, contact with study authors, trial 	 13	 (100)	 0	 (0)
		  registers or other grey literature sources) with planned dates of coverage	
Search strategy	 10	 Present draft of search strategy to be used for at least one electronic database, including planned limits, 	 13	 (100)	 0	 (0)
		  such that it could be repeated	

Study records:				  
  Data management	 11a	 Describe the mechanism(s) that will be used to manage records and data throughout the review	 13	 (100)	 0	 (0)
  Selection process	 11b	 State the process that will be used for selecting studies (such as two independent reviewers) through each 	 13	 (100)	 0	 (0)
		  phase of the review (that is, screening, eligibility and inclusion in meta-analysis)	
  Data collection process	 11c	 Describe planned method of extracting data from reports (such as piloting forms, done independently, 	 13	 (100)	 0	 (0)
		  in duplicate), any processes for obtaining and confirming data from investigators	
Data items	 12	 List and define all variables for which data will be sought (such as PICO items, funding sources), 	 10	 (70)	 3	 (30)
		  any pre-planned data assumptions and simplifications	
Outcomes and prioritisation	 13	 List and define all outcomes for which data will be sought, including prioritisation of main and additional 	 13	 (100)	 0	 (0)
		  outcomes, with rationale	
Risk of bias in individual studies	 14	 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be 	 13	 (100)	 0	 (0)
		  done at the outcome or study level, or both; state how this information will be used in data synthesis	
Data synthesis	 15a	 Describe criteria under which study data will be quantitatively synthesised	 0	 (0)	 13	 (100)
	 15b	 If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling 	 0	 (0)	 13	 (100)
		  data and methods of combining data from studies, including any planned exploration of consistency 
		  (such as I2, Kendall’s τ)	
	 15c	 Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)	 0	 (0)	 13	 (100)

Fig. 2. Graph of risk bias assessment across all enrolled studies.
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Fig. 3. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +csDMARDs or other biologics vs. placebo+/csDMARDs or 
other biologics; Outcome 1: ACR20 improvement.

Fig. 4. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +DMARDs or other biologics vs. placebo+/DMARDs or other 
biologics; Outcome 2: ACR 50 improvement.
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The DAS28-CRP outcome was as-
sessed by 6 studies (30, 31, 33, 36, 40, 
41) with a total of 3697 patients, and 
the RR was 1.92 [95%CI 1.12, 3.29] in 
favour of abatacept (Fig. 7).
As for the safety of abatacept, it was 
assessed by all the 13 enrolled stud-
ies in terms of adverse events. The RR 
was 0.93 [95%CI 0.84, 1.03], suggest-
ing that patients in the abatacept group 
were less likely to have adverse events 
than those in the control group (Fig. 8).

Analysis of efficacy and safety 
of abatacept based on the type of 
intervention in the control group
In order to offer more pertinent data for 

clinical practice, we further performed 
an analysis based on the type of inter-
vention in the control group. 

Efficacy and safety of 
abatacept vs. placebo
5/13 articles (31-33, 38, 41) have as-
sessed the efficacy and safety of abata-
cept vs. placebo (Fig. 9-14). Of these 
investigations, 3 studies with a total of 
1277 participants have reported the ACR 
20 response during a period of 6 months 
(Fig. 9). The RR was 1.88 [95%CI 1.50, 
2.36] in favour of abatacept. 
The ACR 50 and ACR 70 responses 
were evaluated by 4 studies with 2438 
participants and the RRs were 2.45 

[95%CI 1.58, 3.80], and 3.71 [95%CI 
1.80, 7.64], respectively (Fig. 10-
11). At 6 months, the RRs were 2.91 
[95%CI 1.95, 4.36] for the ACR 50 
improvement, and 4.53 [95%CI 2.22, 
9.24] for the ACR 70 response in fa-
vour of abatacept. At 12 months the 
RRs were 1.88 [95%CI 0.94, 3.72] and 
2.69 [95%CI 0.82, 8.83], respectively.
As for the ACR 90 response, it was re-
ported by only one study during a pe-
riod of 12 months. The RR was 2.44 
[95%CI 1.43, 4.17] in favour of abata-
cept (Fig. 12).
The DAS28-CRP outcome was reported 
by 3 studies with 2204 participants and 
the RR was 5.70 [95%CI 1.57, 20.67] 

Fig. 5. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +DMARDs or other biologics vs. placebo+/DMARDs or 
other biologics; Outcome 3: ACR 70 improvement.

Fig. 6. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +DMARDs or other biologics vs. placebo+/DMARDs or 
other biologics; Outcome 4: ACR 90 improvement.
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Fig. 7. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +DMARDs or other biologics vs. placebo+/DMARDs or other 
biologics; Outcome 5: DAS28-CRP.

Fig. 8. Forest plot of comparison: Abatacept (2 mg/kg and 10 mg/kg) +DMARDs or other biologics vs. placebo+/DMARDs or 
other biologics; Outcome 6: adverse events.
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Fig. 9. Forest plot of comparison: Efficacy of Abatacept vs. placebo; Outcome 1: ACR20 improvement.

Fig. 10. Forest plot of comparison: Efficacy of Abatacept vs. placebo; Outcome 2: ACR 50 improvement.

Fig. 11. Forest plot of comparison: Efficacy of Abatacept vs. placebo: Outcome 3: ACR 70 improvement.
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(Fig. 13). At 6 and 12 months, the RRs 
were 6.16 [95%CI 2.89, 13.16] and 4.60 
[95%CI 0.49, 43.15], respectively.  
All 5 studies compared the adverse 
events between the abatacept group 

and placebo group and the RR was 
1.04 [95%CI 1.01, 1.07] (Fig. 14). At 
6 and 12 months, the RRs were 0.98 
[95%CI 0.62, 1.54] and 1.03 [95%CI 
1.00, 1.07] respectively.

Efficacy and safety of abatacept 
vs. other (b/ts) DMARDs
In total, 7 investigations (29, 34-37, 39, 
40) have compared the efficacy and safe-
ty of abatacept vs. other b/ts DMARDs 

Fig. 12. Forest plot of comparison: Efficacy of Abatacept vs. placebo; Outcome 4: ACR 90 improvement.

Fig. 13. Forest plot of comparison: Efficacy of Abatacept vs. placebo; Outcome 5: DAS28-CRP improvement

Fig. 14. Forest plot of comparison: Safety of Abatacept vs. placebo; Outcome 6: Adverse events.
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(Fig. 15-19). Four of these articles have 
examined the ACR 20 response and the 
RR was 1.40 [95%CI 1.04, 1.89] (Fig. 
15). At 3, 6 and 12 months, the RRs 
were 1.70 [95%CI 0.93, 3.12], 1.59 
[95%CI 1.27, 1.99], and 1.17 [95%CI 
0.78, 1.76], respectively. 
Similarly, the ACR 50 was assessed by 

4 studies and the RR was 1.46 [95%CI 
0.95, 2.23] (Fig. 16). At 3, 6, and 12 
months, the RRs were 2.50 [95%CI 0.52, 
11.96], 1.83 [95%CI 1.27, 2.64], and 
1.12 [95%CI 0.73, 1.71], respectively. 
The ACR 70 was also evaluated by 4 
studies and the RR was 1.64 [95%CI 
0.94, 2.86] (Fig. 17). At 3, 6, and 12 

months, the RRs were 5.00 [95%CI 
0.25, 100.20], 2.42 [95%CI 1.26, 4.62], 
and 1.13 [95%CI 0.88, 1.44], respec-
tively.
The DAS28-CRP outcome was exam-
ined by 2 articles at 3 and 12 months. 
The RRs were 0.44 [95%CI 0.32, 0.62] 
and 0.97 [95%CI 0.86, 1.10], respec-

Fig. 15. Forest plot of comparison: Efficacy of Abatacept vs. b/ts DMARDS; Outcome 1: ACR 20 improvement.

Fig. 16. Forest plot of comparison: Efficacy of Abatacept vs. b/ts DMARDS; Outcome 2: ACR 50 improvement.



1894 Clinical and Experimental Rheumatology 2023

Efficacy and safety of abatacept for RA / M. Mohamed Ahamada & X. Wu

tively (Fig. 18). None of these 7 arti-
cles has reported the ACR 90 response.
All 7 studies have evaluated the safety 
of abatacept and other b/ts DMARDs. 
The RR of relative adverse event was 
0.71 [95%CI 0.52, 0.96] (Fig. 19).

Efficacy and safety of abatacept 
monotherapy vs. abatacept +csDMARDs 
The efficacy of abatacept monotherapy 
vs. abatacept + csDMARDs was exam-
ined by only one study (30) (Fig. 20-
25). The RRs of the ACR 20/50/70/90 
responses were 1.14 [95%CI 0.96, 

1.35], 1.18 [95%CI 0.95, 1.47], 1.34 
[95%CI 1.01, 1.79], and 4.39 [95%CI 
1.88, 10.23], respectively in favour 
of abatacept. Similarly, the RR of 
the DAS28-CRP outcome was 1.35 
[95%CI 1.05, 1.73] in favour of abata-
cept. The RR of relative adverse events 
was 1.03 [95%CI 0.92, 1.15] at 12 
months. 

Subgroup analysis 
Our results showed the presence of het-
erogeneity. To assess the origin of this 
heterogeneity, we performed a subgroup 

analysis based on the disease phenotype 
(seropositive vs. seronegative), drug 
route of administration (intravenous vs. 
subcutaneous), drug dosage (2 mg, 10 
mg, or weight dependent), concomi-
tant drugs, and the number of previous    
bDMARDs

Disease phenotype 
(seropositive vs. seronegative) 
Based on the presence of rheumatoid 
factor (RF) or and anti-cyclic citrulli-
nated peptide (anti-CCP), we classified 
our studies into 3 different categories. 

Fig. 17. Forest plot of comparison: Efficacy of Abatacept vs. b/ts DMARDS; Outcome 3: ACR 70 improvement.

Fig. 18. Forest plot of comparison: Efficacy of Abatacept vs. b/ts DMARDS: Outcome 4: DAS28-CRP.
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The first category did not report the 
status of these proteins in their patients 
(35, 38, 39). The second group indi-
cated both RF and anti-CCP positivity 
in majority of their patients (29, 30, 36, 
41). And the third group only revealed 
RF positivity in majority of their pa-
tients (31-34, 37, 40). Since no study 
has exclusively enrolled seropositive/
seronegative patients, we could not as-
sess the effect of the disease phenotype 
on heterogeneity. 

Drug administration route
While most of our studies have admin-
istered abatacept intravenously, 2 stud-
ies (30, 40), have administered the drug 
subcutaneously. We looked at the ef-
fect of the subcutaneous administration 
on ACR 20 by removing them in the 
combined analysis. The result showed 
a decrease in heterogeneity from 87% 
to 0%, and the RR changed from 1.57 
[95%CI 1.27, 1.93] to 1.77 [95%CI 
1.61, 1.94].

Drug dosage 
One study (39) used a 2 mg dosage, 2 
studies (30, 40) gave a 125 mg dosage, 
6 studies (31-33, 35, 37, 38, 41) admin-

istered a 10 mg dosage, and 3 studies 
(29, 34, 36) gave three different dos-
ages based on patients’ weights (500 
mg for patients <60 kg body weight, 
750 mg for 60–100 kg, and 1000 mg 
for >100 kg).We looked at the effect of 
each subgroup on the heterogeneity and 
RR by removing them in the combined 
analysis. Removing the study with 2 
mg dosage from the combined analysis 
was not followed by any major change 
in heterogeneity and RR. 
The effect of the 2 studies with 125 
mg dosage has already been assessed 
above. As for the 3 studies that gave 
different dosages, they did not report 
any ACR response, and only one of 
them (36) assessed the DAS28-CRP. 
Removing the latter did not result in 
major heterogeneity change, but the RR 
went from 1.92 [95%CI 1.12, 3.29] to 
2.61 [95%CI 1.44, 4.75].

Concomitant drugs
Within 7 studies (29, 31-33, 36, 40, 41), 
patients were taking csDMARDs dur-
ing abatacept therapy. In 3 studies (34, 
37, 39), participants were taking TNF 
inhibitors, and 3 studies (30, 35, 38) did 
not report any concomitant drug. Re-

moving the studies that reported TNF 
inhibitor as a concomitant drug from 
the combined analysis only affected 
the outcome of adverse events. It has 
reduced the heterogeneity from 91% 
to 64% and the RR changed from 0.93 
[95%CI 0.84, 1.03] to 1.01 [95%CI 
0.96, 1.06]. Removing the 3 studies that 
did not report any concomitant drug had 
no major effect on the heterogeneity. 

Number of previous 
bDMARDs 
Of the 13 enrolled RCTs, two (34, 39) 
were conducted in patients who were 
all previously treated with other b-
DMARDs. Other 2 studies indicated 
that their participants were biologic 
naïve (30, 40), while in 5 other RCTs 
(29, 31-33, 36), participants received 
different therapies prior to abatacept 
administration: some were treated with 
bDMARDs while others were not. 
4 researches on the other had did not 
report whether their participants were 
previously treated with bDMARDs. Of 
these 13 studies only one RCT (36) has 
classified their patients according to 
the number of previous bDMARDs but 
the study did not reveal the treatment 

Fig. 19. Forest plot of comparison: Safety of Abatacept vs. b/ts DMARDS; Outcome 5: Adverse events.
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outcome based on the number of pre-
vious bDMARDs. We looked into the 
effect of previous bDMARD therapy 
on heterogeneity by firstly removing 
the 2 studies that only enrolled patients 
with a history of bDMARD therapy. 
No significant change could be seen in 
both heterogeneity or disease outcomes 
(ACRs, DAS28-CRP, and adverse 
events). We then removed the 2 stud-
ies with biologic naive participants. 
The RRs of ACR 20/50/70 responses 
changed from 1.57 [1.27, 1.93] to 1.77 
[1.61, 1.94], 1.84 [1.38, 2.44] to 2.17 
[1.60, 2.93] and 2.36 [1.60, 3.47] to 
3.22 [1.92, 5.41], respectively. Simi-
larly, we could see a reduction of het-
erogeneity from 87% to 0%. However, 

since these two studies are the same 
studies that administered the drugs 
subcutaneously, it is not clear whether 
it is the drug administration route or the 
absence of other bDMARD usage prior 
to abatacept therapy that is responsible 
for this heterogeneity. 

Discussion 
Our study was designed to analyse the 
efficacy and safety of abatacept in pa-
tients with rheumatoid arthritis. Abata-
cept works by selectively inhibiting 
T-cell activation by binding to CD80/
CD86. Such inhibition results in the 
blockage of CD28 on antigen-present-
ing cells, known as the costimulatory 
signal (42). Up to now, many RCTs of 

abatacept have revealed its efficacy in 
treating rheumatoid arthritis. However, 
RCTs are well-known to be limited 
by restricted periods and strict inclu-
sion criteria. To overcome this limita-
tion, we conducted a meta-analysis that 
combined the results of 13 RCTs com-
paring the efficacy and safety of abata-
cept to placebo and or csDMARDs or 
b/tsDMARDs. The search period of 
these studies ranged from the estab-
lishment of PubMed, Cochrane central 
register of controlled trials, Web of Sci-
ence, and Embase databases to April 
2022. Efficacy was assessed in terms 
of ACR20/50/70/90 responses and 
DAS28-CRP. Safety was evaluated in 
terms of side effects.

Fig. 20. Forest plot of comparison: Efficacy of Abatacept monotherapy vs. Abatacept + csDMARDs; Outcome1: ACR 20 improvement.

Fig. 21. Forest plot of comparison: Efficacy of Abatacept monotherapy vs. Abatacept + csDMARDs; Outcome 2: ACR 50 improvement.

Fig. 22. Forest plot of comparison: Efficacy of Abatacept monotherapy vs. Abatacept + csDMARDs; Outcome 3: ACR 70 improvement.



1897Clinical and Experimental Rheumatology 2023

Efficacy and safety of abatacept for RA / M. Mohamed Ahamada & X. Wu

Our work included a combined study 
population of 5978 adult patients from 
different geographic areas and ethnici-
ties. Studies have shown that the choice 
of treatment for RA varies between race 
and ethnicity (43, 44) which influences 
the disease prognosis. Despite the devel-
opment of highly effective therapy such 
as biologics, certain ethnicities were 
less likely to receive these drugs and 
therefore could not achieve a better dis-
ease outcome. This is in line with what 
was found in our study. In fact, while 
our study population was heterogenous, 
participants were mainly from America 
and Europe, and the dominant race was 
White. Such information highlights the 
need for more optimal therapeutic ap-
proach that can target the minorities. 
The fact that RA is more common in 
women than men could also be ap-

preciated in our work. Indeed, all our 
enrolled studies have indicated a fe-
male gender dominance. It was previ-
ously reported that while females with 
RA may have a higher disease activity, 
males have a better response rate to b/
tsDMARDs (45). Given this impact of 
sex on RA, gender medicine could help 
strategise the treatment of this disease. 
Unfortunately, the nature and design of 
our work did not allow the analysis of 
the efficacy of abatacept with regard to 
gender differences. Future studies need 
to evaluate this point. 
To provide more pertinent data for 
clinical practice, we conducted our 
analysis in two different aspects. First, 
we performed a combined analysis by 
comparing abatacept with other drugs, 
regardless of the type of intervention in 
the control group. Then, we performed 

an analysis based on the type of inter-
vention in the control group (abatacept 
vs. placebo, abatacept vs. other b/ts 
DMARDs, and abatacept monotherapy 
vs. abatacept+csDMARDs). 
Our combined analysis showed that ir-
respective of the treatment duration (3 
months, 6 months, or 12 months), the 
achievement of ACR/20/50/70/90 re-
sponses were more significant in pa-
tients treated with abatacept compared 
to the control groups. The disease 
activity also highly decreased in the 
abatacept group compared to the con-
trol groups (Fig. 3-7). Such findings are 
similar to what was reported previously 
in 2009 (46). 
For a drug to be considered effective, 
its safety must also be evaluated. In our 
combined analysis, we observed that the 
number of adverse events was less seen 

Fig. 25. Forest plot of comparison: Safety of Abatacept monotherapy vs. Abatacept + csDMARD; Outcome 6: Adverse events

Fig. 23. Forest plot of comparison: Efficacy of Abatacept monotherapy vs. Abatacept + csDMARDs; Outcome 4: ACR 90 improvement.

Fig. 24. Forest plot of comparison: Efficacy of Abatacept monotherapy vs. Abatacept + csDMARD; Outcome 5: DAS28-CRP.
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among patients treated with abatacept 
than those in the control groups (Fig. 
8). This result is different from what 
was reported previously in 2009 (46), 
but similar to the findings of two arti-
cles that compared abatacept with other 
biologics (29, 36). According to the first 
article, both abatacept and tocilizumab 
could reduce the disease activity and 
improve physical function in female 
patients with rheumatoid arthritis who 
failed to respond to antitumor necrosis 
factor therapy. However, compared to 
tocilizumab, abatacept had lesser side 
effects and better laboratory outcomes 
(29). The second study showed that 
more patients treated with upadacitinib 
achieved remission than those treated 
with abatacept. However, upadacitinib 
was associated with more severe ad-
verse events than abatacept (36). 
Indeed, when we exclusively compared 
the safety of abatacept with other b/tsD-
MARDs, we found that patients treated 
with other b/tsDMARDs were more 
likely to develop side effects than those 
who were given abatacept (Fig. 19). 
Moreover, participants from the abata-
cept group were more likely to achieve 
ACR 20/50/70 responses than those 
who were taking other b/tsDMARDs 
(Fig. 15-16). In terms of cost-effective-
ness however, a study has revealed that 
rituximab, abatacept and different tu-
mour necrosis factor inhibitors had all 
good RA outcomes but rituximab was 
more cost-effective than abatacept (34).
We also compared the efficacy of abata-
cept with placebo. Similar to a previous 
investigation (46), we observed better 
ACR 20/50/70/90 responses in patients 
treated with abatacept than those who 
were given placebo. Likewise, a lower 
disease activity could be appreciated in 
the abatacept group. Regarding the ad-
verse events, there was no significant 
difference between the experimental 
and control groups (Fig. 9-14). 
An additional analysis between abata-
cept monotherapy and abatacept+cs- 
DMARDs was conducted. 
Only one enrolled study has performed 
this comparison and the RRs value sug-
gest that patients treated with abatacept 
alone are more likely to achieve bet-
ter ACR responses, and lower disease 
activity than those who were given 

abatacept+csDMARDs. The analysis 
also demonstrated a similar number 
of side effects between the two groups 
(Fig. 20-25). However, it should be 
noted that the fact that these findings 
derive from a single study represents 
a weakness, and future investigations 
need to assess these discoveries.
Our results showed the presence of het-
erogeneity. To explore the origin of this 
heterogeneity, we performed a subgroup 
analysis based on the disease phenotype 
(seropositive vs. seronegative patients), 
drug route of administration, drug dos-
age, the number of previous bDMARDs, 
and concomitant drugs. Among all these 
subgroups, only the drug administration 
route (intravenous vs. subcutaneous) or 
the absence of prior biologic therapy 
could explain this heterogeneity. In-
deed, when we removed the 2 studies 
that administered abatacept subcutane-
ously from the combined analysis, the 
heterogeneity changed from 87% to 0%. 
Similarly, the removal of the 2 studies 
with biologic naive participants from 
the combined analysis reduced the het-
erogeneity from 87% to 0%. However, 
since these 2 studies are the same stud-
ies that administered abatacept subcuta-
neously (30, 40), it is not clear whether 
it is the drug administration route or the 
absence of prior biologic therapy that is 
responsible for this heterogeneity.  

Strength and limitations
We have performed a rigorous search 
on the efficacy and safety of abatacept 
in treating RA. Studies included in our 
meta-analysis were all RCTs and were 
of high quality. We have carefully ex-
tracted information from these trials 
and evaluated different outcomes re-
flecting the activity of RA. Following 
the PRISMA checklist 20 (Supplemen-
tary file), we have ensured that our 
work conforms with the specification 
of meta-analysis. However, our study 
is not without limitations: The full texts 
of a few articles could not be retrieved 
and therefore were not included in our 
research. Even though they represent 
a small number, their exclusion could 
lead to bias. Another concern that needs 
to be raised is that most of our enrolled 
RCTs were financed by drug companies 
which could represent a bias. 

Outstanding gaps 
and future direction
Our study has demonstrated that up to 
12 months, abatacept can achieve better 
health outcomes in adult patients with 
rheumatoid arthritis compared to other 
biologics. Such evidence is clinically 
significant because, as with other bio-
logics, abatacept is an expensive drug 
whose high cost can represent a limita-
tion. Revealing its efficacy and safety 
can therefore make it acceptable to RA 
patients. Although our meta-analysis 
has shown remarkable findings, several 
gaps need to be addressed in the future 
in order to provide a better understand-
ing of abatacept and to fully benefit from 
this drug. First of all, it is reported that 
gender has an influence on the treatment 
of RA. Since we still do not know how 
different genders respond to abatacept 
therapy, it would be beneficial to inves-
tigate this point in the future. Similarly, 
it is possible that RF/or ACCP positiv-
ity could influence the outcome of RA 
therapy. Therefore, studies that evalu-
ate the treatment response of abatacept 
between seropositive and seronegative 
RA patients are needed. Thirdly, since 
the withdrawal treatment strategy repre-
sents a major goal in the long treatment 
of RA, future researches should inves-
tigate the achievement of sustained re-
mission after withdrawal of abatacept. 
Finally, the drug administration route 
can be an important determining factor 
in the selection of appropriate therapy. 
Hence, conducting a meta-analysis that 
compares the safety and efficacy of sub-
cutaneous and intravenous abatacept 
would be beneficial.
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