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Abstract: Biologic therapies in rheumatoid arthritis are now part of standard practice for 

disease that proves difficult to control with conventional disease-modifying anti-rheumatic 

drugs. While anti-tumor necrosis factor therapies have been commonly used, other targeted 

biologic therapies with different mechanisms of action are becoming increasingly available. 

Abatacept is a recombinant fusion protein that inhibits the T-cell costimulatory molecules 

required for T-cell activation. Intravenous abatacept has good clinical efficacy with an accept-

ably low toxicity profile in rheumatoid arthritis, but the subcutaneous mode of delivery has 

only recently become available. In this article, we examine key efficacy and safety data for 

subcutaneous abatacept in rheumatoid arthritis, incorporating evidence from five large Phase III 

studies that included people with an inadequate response to methotrexate and an inadequate 

response to biologic disease-modifying anti-rheumatic drugs. The results demonstrate that 

subcutaneous abatacept has efficacy and safety comparable with that of intravenous abatacept 

and adalimumab. In addition, inhibition of radiographic progression at year 1 in relatively 

early rheumatoid arthritis is consistent with that of adalimumab. Subcutaneous abatacept 

is well tolerated, with very low rates of discontinuation in both short-term and long-term 

follow-up.
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Background: biologic strategies  
in rheumatoid arthritis
Recent therapeutic strategies focusing on early aggressive introduction of 

disease-modifying anti-rheumatic drugs (DMARDs) have led to improved physi-

cal, functional, and structural outcomes for patients with rheumatoid arthritis 

(RA).1–4 Methotrexate, as monotherapy or in combination with other nonbiologic 

DMARDs, is usually part of the first-line treatment.5 However, if the treatment 

target is not achieved with the first DMARD strategy, a biological DMARD should 

be considered.5

Biologic treatment strategies in RA include interference with cytokine function, 

depletion of B-cells, and inhibition of the second signal required for T-cell activation 

(costimulation blockade).6 Anti-cytokine agents that have been approved for the treat-

ment of RA include five anti-tumor necrosis factor alpha (TNF) agents (infliximab, 

etanercept, adalimumab, certolizumab, and golimumab), one interleukin-1 inhibi-

tor (anakinra), and one interleukin-6 blocker (tocilizumab). Rituximab, a chimeric 

monoclonal anti-CD20 antibody, is the only B-cell-depleting agent licensed for 

treatment of RA. Finally, T-cell-targeted therapy has been introduced with abatacept, 

 
T

he
ra

pe
ut

ic
s 

an
d 

C
lin

ic
al

 R
is

k 
M

an
ag

em
en

t d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/ b

y 
54

.1
91

.4
0.

80
 o

n 
01

-A
pr

-2
01

7
F

or
 p

er
so

na
l u

se
 o

nl
y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/TCRM.S60740
mailto:P.Conaghan@leeds.ac.uk


Therapeutics and Clinical Risk Management 2014:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

314

Rakieh and Conaghan

which blocks the full activation of T-cells by inhibiting the 

costimulation mechanism.

Mechanism of action: CD28/CTLA4 
blockade pathway
Abatacept is a recombinant fusion protein that inhibits the 

T-cell costimulatory molecules required for T-cell activation. 

T-cells are activated by antigen-presenting cells through two 

distinct signals: antigen-specific, ie, binding of the T-cell 

receptor on the antigen-presenting cell to the complex formed 

by an antigenic peptide and major histocompatibility com-

plex II; and the costimulatory pathway, ie, binding of T-cell 

surface receptors (CD28) with specific ligands on the antigen-

presenting cell (CD80/CD86), which provides the essential 

“second signal” needed for T-cell activation.7–9

Abatacept consists of an extracellular inhibitory receptor 

(cytotoxic T-lymphocyte-associated antigen 4 [CTLA4]) on 

the T-cell surface combined with the Fc portion of immuno-

globulin G1 heavy chain. CTLA4-Ig acts as a competitive 

inhibitor of CD28 on the T-cell surface by binding with either 

CD80 (ligand B7-1) or CD86 (ligand B7-2) on the antigen-

presenting cell. As a result, the second signal essential for 

T-cell activation is blocked.10,11

Pharmacokinetics  
of subcutaneous abatacept
Subcutaneous abatacept is administered as a flat dose of 

125 mg weekly. In a double-blind, randomized, placebo-

 controlled Phase IIa trial, steady-state trough serum con-

centrations were comparable across subcutaneous abatacept 

single (125 mg) and weight-tiered (75–200 mg) dosing 

regimens from days 71–85.12 With flat dosing (125 mg/week 

for all patients), the geometric mean of the trough serum 

concentration (23 µg/mL) was comparable with that observed 

in patients receiving the intravenous dose of approximately 

10 mg/kg (trough serum concentration 12 µg/mL) in an 

integrated analysis of 149 patients.12

Until recently, abatacept has only been available as an 

intravenous infusion and is approved by the US Food and 

Drug Administration (FDA) as a second-line treatment 

for active RA. A subcutaneous self-injectable formulation 

became available later, and was also approved for use in RA 

by the FDA in 2011. Subcutaneous abatacept is administered 

weekly at a fixed dose of 125 mg with or without a single 

loading dose given by intravenous infusion (approximately 

10 mg/kg). In this review, we assess the clinical efficacy 

and safety of subcutaneous abatacept using the available 

clinical data.

Efficacy of subcutaneous  
abatacept in RA
Intravenous abatacept is approved for the treatment of 

moderate-to-severe RA, and its efficacy has been well 

established.13–18 This review addresses the efficacy of the 

subcutaneous formulation of abatacept from the published 

clinical data. A literature search of all clinical studies 

of subcutaneous abatacept was undertaken in January 

2014 and retrieved one dose-ranging Phase II study with 

a small number of patients (n=68)12 and five Phase III 

trials, ie, ACQUIRE (Abatacept Comparison of Subcu-

taneous versus Intravenous in Inadequate Responders to 

Methotrexate),19 ACCOMPANY (Abatacept in Subjects 

with  Rheumatoid Arthritis Administered Plus or Minus 

Background  Methotrexate Subcutaneously),20 ALLOW 

(Evaluation of Abatacept Administered Subcutaneously 

in Adults With Active Rheumatoid Arthritis: Impact of 

Withdrawal and Reintroduction on Immunogenicity, 

Efficacy and Safety),21 ATTUNE (Abatacept in subjects 

who switch from intravenous to subcutaneous therapy),22 

and AMPLE (Abatacept Versus Adalimumab Comparison 

in Biologic-Naïve rheumatoid arthritis [RA] Subjects 

With Background Methotrexate).23 This review focuses 

on the Phase III studies, and Table 1 summarizes their 

key findings.

ACQUiRe study
This was a 6-month, double-dummy, noninferiority study 

comparing the efficacy and safety of subcutaneous and 

 intravenous abatacept in patients with active RA on a back-

ground of methotrexate.19 A total of 693 patients were ran-

domized to receive subcutaneous abatacept 125 mg weekly 

plus an intravenous loading dose on day 1 (∼10 mg/kg), while 

676 patients received intravenous abatacept (∼10 mg/kg) on 

days 1, 15, and 29 and every 4 weeks thereafter. The primary 

endpoint (American College of Rheumatology 20% improve-

ment criteria [ACR] 20 response) at month 6 was achieved 

in 76% of patients who received subcutaneous abatacept 

versus 75.8% of those who received intravenous abatacept.19 

Secondary endpoints were also comparable between the two 

groups. ACR50 response rates were 50.2% and 48.6% and 

ACR70 response rates were 25.8% and 24.2% in the subcuta-

neous and intravenous abatacept-treated groups, respectively. 

The mean changes from baseline in 28-Joint Disease Activity 

Score using C-reactive protein (DAS28-CRP) were similar 

in both groups.19 At month 6, a low disease activity state 

(LDAS), defined as DAS28-CRP #3.2, was achieved in 

39.5% (95% confidence interval [CI] 35.8–43.1) and 41.3% 
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(95% CI 37.6–45.1) of patients in the subcutaneous and 

intravenous groups, respectively, and remission, defined as 

DAS28-CRP ,2.6, was achieved in 24.2% and 24.8% of 

the subcutaneous and intravenous abatacept-treated groups, 

respectively.19

ACCOMPANY study
ACCOMPANY was an open-label Phase IIIb study assess-

ing subcutaneous abatacept 125 mg weekly with or without 

methotrexate in patients with active RA.20 At month 4, the 

mean change in DAS28-CRP from baseline was −1.67 

in the combination group and −1.94 in the monotherapy 

group.20 This study also had a long-term extension phase, 

and mean change in DAS28-CRP from baseline at month 18 

was −1.84 (95% CI −2.23, −1.34; combination) and −2.86 

(95% CI −3.46, −2.27; monotherapy).20 DAS28-CRP LDAS 

was achieved in 72.8% and 84.5% and remission in 57.8% 

and 74.4% of patients in the combination and monotherapy 

groups, respectively, at month 18.20

ALLOw study
This was a Phase IIIb trial designed to examine the effects 

of temporary withdrawal of subcutaneous abatacept on 

immunogenicity, after a 12-week open-label introduction 

(period 1) in which patients on background methotrexate 

received an intravenous abatacept  loading dose and weekly 

fixed-dose subcutaneous abatacept 125 mg. In period 2, 

patients were randomized 2:1 to double-blind subcuta-

neous placebo or subcutaneous abatacept for 12 weeks. 

Finally, in period 3, patients who received subcutaneous 

placebo in period 2 were switched to subcutaneous abata-

cept, while those who were on subcutaneous abatacept 

continued on the same treatment for another 12 weeks.21 

Coprimary endpoints in this trial were the immunogenicity 

and safety of subcutaneous abatacept. Efficacy endpoints 

were monitored throughout the study. At month 6 and fol-

lowing the withdrawal phase (period 2), mean reductions 

from baseline in DAS28-CRP were −2.03 in patients who 

continued subcutaneous abatacept compared with  −1.49 

in patients who received placebo during period 2. At the 

end of period 3 ( reintroduction phase), the reduction in 

DAS28-CRP was similar between the two groups, ie, −2.22 

(95% CI −2.5, −1.94) and −2.32 (95% CI −2.56, −2.09) in 

patients who continued subcutaneous abatacept and those 

who were reintroduced to subcutaneous abatacept, respec-

tively.21 Similar results were observed in DAS28-defined 

LDAS and remission (#3.2 and ,2.6, respectively).21 At 

month 9, LDAS was achieved in 69.2% (95% CI 54.7–83.7) 

and 79.7% (95% CI 70.6–88.9) of patients who continued 

versus those who were reintroduced to subcutaneous 

abatacept after period 2, respectively.21 The proportions 

of patients in DAS28 remission at month 9 were 51.3% 

and 63.5% in the subcutaneous abatacept continuous 

group versus the withdrawal and reintroduction group, 

respectively.21

ATTUNe study
ATTUNE was a 12-month, open-label single-arm trial that 

assessed switching from intravenous abatacept monotherapy 

to subcutaneous abatacept monotherapy in RA patients with 

inadequate response to methotrexate (71 patients), or anti-

TNF (52 patients) and who had been stable on intravenous 

abatacept monotherapy for 4 years.22 The primary endpoint 

was safety through month 3, while secondary endpoints 

included immunogenicity through month 3 and efficacy up 

to month 12. Clinical efficacy was maintained throughout 

the study and DAS28-CRP scores remained stable through 

month 12 of subcutaneous abatacept. Mean DAS28-CRP 

at month 12 was 3.21 compared with a score of 3.39 at 

baseline.22 The states of DAS28-CRP low disease activity 

and remission were also maintained through month 12 at 

51.3% (43.4% at baseline) and 39.8% (32% at baseline), 

respectively.22

AMPLe study
This was a 2-year head-to-head, noninferiority, ran-

domized, investigator-blinded Phase IIIb trial.23,24 

 Biologic-naïve patients with active RA and an inadequate 

response to methotrexate were randomized 1:1 to receive 

125 mg of subcutaneous abatacept weekly (318 patients) 

or adalimumab 40 mg every 2 weeks (328) plus a stable 

dose of methotrexate.24 The primary endpoint was ACR20 

response rate at year 1 and was met, with 64.8% of 

abatacept-treated patients achieving this mark compared 

with 63.4% of those given adalimumab.24 ACR50, 70, and 

90 responses were also comparable between the groups 

through 2 years; a major clinical response (ACR70) at year 

2 was achieved in 31.1% (95% CI 26–36.2) and 29.3% 

(95% CI 24.3–34.2) in the abatacept and adalimumab 

groups, respectively.24 DAS28-CRP scores demonstrated 

mean changes from baseline of −2.4 and −2.3 in the abata-

cept and adalimumab groups, respectively.24 At year 2, 

LDAS (DAS28-CRP #3.2) and DAS28-CRP remission 

(,2.6) were achieved in 65.3% and 50.6% of abatacept-

treated patients, respectively, versus 68% and 53.3% of 

adalimumab-treated patients, respectively.24
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Radiologic progression
Structural damage was assessed in the AMPLE study and 

demonstrated similar inhibition of radiographic progression 

rate between subcutaneous abatacept and adalimumab at 

year 1.23 Changes in the total modified Sharp/van der Heijde 

score25 (mean ± standard deviation) from baseline through 

year 1 were similar between the subcutaneous abatacept-

treated and adalimumab-treated patients at 0.58±3.22 versus 

0.38±5, respectively. Furthermore, radiographic nonprogres-

sion, defined as a change from baseline in the total modified 

Sharp/van der Heijde score # the smallest detectable change, 

was also comparable at 84.8% with subcutaneous abatacept 

versus 88.6% with adalimumab at year 1.23

Patient-focused outcomes
Physical function and pain
Physical function assessed by the Health Assessment 

Questionnaire Disability Index (HAQ-DI) across the 

Phase III subcutaneous abatacept trials demonstrated 

 persistent improvement comparable with that of intravenous 

abatacept and adalimumab.

At month 4 after starting treatment, HAQ-DI scores in 

the ACCOMPANY study showed improvements in both 

the combination (−0.6) and monotherapy (−0.3) groups. 

 Similarly, HAQ-DI scores at month 6 in the ACQUIRE study 

showed comparable improvements in both the subcutaneous 

and intravenous groups of −0.69 and −0.70, respectively. 

Studies with longer-term follow-up showed a similar pattern. 

For example, the adjusted mean changes in HAQ-DI from 

baseline through year 2 in the AMPLE trial were comparable 

at −0.6 and −0.58 in the abatacept and adalimumab groups, 

respectively.24 The improvement in physical function was 

maintained when switching from intravenous to subcutane-

ous abatacept in the ATTUNE study, with a mean HAQ-DI 

score of 0.9 at month 12 compared with 0.94 at baseline after 

switching to subcutaneous abatacept.22

Table 1 Summary of Phase iii trials of subcutaneous abatacept in rheumatoid arthritis

ACQUIRE19 AMPLE23 ACCOMPANY20 ALLOW21 ATTUNE22

entry requirements:  
disease activity

12 tender joints  
10 swollen joints  
CRP 0.8 mg/dL

DAS28 (CRP) 3.2  
Anti-CCP or RF  
elevated eSR or CRP

Global vAS .20 DAS28 (CRP) 3.2 and #5.1 Active RA 4 years  
treatment with iv ABT

entry requirements:  
previous therapy

iR to MTX iR to MTX  
biologic-naïve

iR to 1 DMARD (iR to  
MTX or MTX-naïve)

iR to MTX iR to anti-TNF

Study design Phase iiib, double-blind, double-
dummy, noninferiority study

Phase iiib, double-blind, 
noninferiority study

Phase iii open-label  
study

Phase iiib, 3 × 12-week periods:  
open-label SC ABT double-blind  
SC placebo/ABT open-label  
reintroduced SC ABT

Phase iiib, open-label,  
single-arm study

Study duration 6 months 24 months 4 months 9 months 12 months
Primary endpoint(s) ACR 20 at month 6 ACR 20 at month 12 immunogenicity rate  

of SC ABT at month 4
immunogenicity and safety of  
SC ABT at month 6

Safety through month 3 after  
switching from iv to SC ABT

Treatment SC ABT + MTX iv ABT + MTX SC ABT + MTX ADA + MTX SC ABT SC ABT + MTX SC ABT + MTX (withdrawal/
reintroduction)

SC ABT + MTX 
(continuous)

SC ABT in MTX iR SC ABT in  
anti-TNF iR

Patients (n) 736 721 318 328 49 51 80 40 71 52
Disease duration:  
years (mean, SD)

7.6 (8.1) 7.7 (7.8) 1.9 (1.4) 1.7 (1.4) All patients: 10.1 (11.1) 6.2 (5.8) 7.4 (7.7) NR NR

% ACR 20 76% 75.8% 64.8% 63.4% NR NR NR
DAS28-CRP mean  
change (95% Ci)

−2.57 (−2.67, −2.47)a −2.55 (−2.65, −2.45)a −2.30 (−2.46, −2.14)c −2.27 (−2.43, −2.11)c −1.94 (−2.46, −1.42) −1.67 (−2.06, −1.28) −2.03 (−2.4, −1.66) −1.49 (−1.77, −1.2) −0.37b (NR) −0.11b (NR)

DAS28-CRP  
remission % (95% Ci)

24.2 (20.9, 27.4) 24.8 (21.5, 28.1) 43.3 (37.3, 49.1) 41.9 (36, 47.9) LTe month 18  
58.3 (42.2, 74.4)

LTe month 18  
42.5 (27.2, 57.8)

Month 9  
51.3 (35.6, 67)

Month 9  
63.5 (52.5, 74.5)

48.6 (NR) 24.5 (NR)

HAQ-Di change  
(mean, 95% Ci)

−0.69 (−0.73, −0.65)a −0.70 (−0.74, −0.66)a −0.60 (−0.68, −0.52)a −0.59 (−0.67, −0.51)a −0.58 (−0.74, −0.42) −0.31 (−0.43, −0.19) −0.50 (−0.63, −0.37) −0.72 (−0.95, −0.50) −0.09 (NR) −0.06 (NR)

Pain vAS (mean, 95% Ci) 49.1%c (45.7, 52.5)c 44.9%c (41.4, 48.4)c 53%c (41.4, 65) 39.2%c (27.4, 51) NR NR NR
Retention rate 94.2% 93.8% 86.2% 82% All patients 96% at  

month 4, 83% up to  
month 18 LTe

98.8% 100% All patients 91.1%

Radiographic progression:  
SHS (mean ± SD)

NR 0.58 (3.22) 0.38 (5) NR NR NR

Notes: aMaintained improvement in DAS28-CRP at month 3 after switching from iv abatacept; badjusted improvement from baseline; ccalculated 95% Ci. 
Abbreviations: CRP, C-reactive protein; DAS28, disease activity score in 28 joints; anti-CCP, anti-citrullinated peptide; RF, rheumatoid factor; vAS, visual analog scale; RA, 
rheumatoid arthritis; iv, intravenous; ABT, abatacept; iR, inadequate response; SC, subcutaneous; MTX, methotrexate; DMARDs, disease-modifying anti-rheumatic drugs; 
anti-TNF, anti-tumor necrosis factor; SD, standard deviation; NR, not reported; ACR 20, American College of Rheumatology 20% improvement criteria; ADA, adalimumab; 
LTE, long-term extension; CI, confidence interval; SHS, modified Sharp/van der Heijde score.
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Patient-reported VAS for pain was reported in the 

ACQUIRE study. At month 6, the adjusted mean improve-

ment from baseline in pain VAS was 49.1% and 44.9% 

in the subcutaneous and intravenous abatacept groups, 

respectively.19 Similarly, comparable improvements in pain 

VAS of 53% and 39.2% were demonstrated in the AMPLE 

trial at month 12 for the subcutaneous abatacept and adali-

mumab groups, respectively.

Patient retention with  
subcutaneous abatacept
Subcutaneous abatacept demonstrated high retention rates 

of .86% in the short-term follow-up of the Phase III  trials. 

Patient retention was maintained in the long term, with 

1,134/1,372 (82.7%) of patients remaining on subcutane-

ous abatacept after a median exposure of 33 months in 

the long-term extension period of the ACQUIRE study, 

reflecting good tolerability.26 In the AMPLE trial, patient 

retention rates were numerically higher in the  subcutaneous 

 abatacept group (86.2%) versus the adalimumab group (82%) 

at month 12.24

Immunogenicity on  
subcutaneous abatacept
Immunogenicity is a drug-induced antibody response, and 

has been reported with biologic DMARDs, leading to reduced 

drug concentrations and reduced efficacy.27–30 Therefore, 

immunogenicity has been studied as a primary endpoint in 

a number of subcutaneous abatacept trials.

In the ACQUIRE study, subcutaneous and intravenous 

abatacept demonstrated similar immunogenicity, with 0.4% 

of patients in the subcutaneous group positive for anti-

abatacept antibodies versus 0.7% in the intravenous group.19 

In the ATTUNE study, the risk of immunogenicity after 

switching from intravenous to subcutaneous abatacept was 

low and did not impact the efficacy or safety of abatacept.22 

Table 1 Summary of Phase iii trials of subcutaneous abatacept in rheumatoid arthritis

ACQUIRE19 AMPLE23 ACCOMPANY20 ALLOW21 ATTUNE22

entry requirements:  
disease activity

12 tender joints  
10 swollen joints  
CRP 0.8 mg/dL

DAS28 (CRP) 3.2  
Anti-CCP or RF  
elevated eSR or CRP

Global vAS .20 DAS28 (CRP) 3.2 and #5.1 Active RA 4 years  
treatment with iv ABT

entry requirements:  
previous therapy

iR to MTX iR to MTX  
biologic-naïve

iR to 1 DMARD (iR to  
MTX or MTX-naïve)

iR to MTX iR to anti-TNF

Study design Phase iiib, double-blind, double-
dummy, noninferiority study

Phase iiib, double-blind, 
noninferiority study

Phase iii open-label  
study

Phase iiib, 3 × 12-week periods:  
open-label SC ABT double-blind  
SC placebo/ABT open-label  
reintroduced SC ABT

Phase iiib, open-label,  
single-arm study

Study duration 6 months 24 months 4 months 9 months 12 months
Primary endpoint(s) ACR 20 at month 6 ACR 20 at month 12 immunogenicity rate  

of SC ABT at month 4
immunogenicity and safety of  
SC ABT at month 6

Safety through month 3 after  
switching from iv to SC ABT

Treatment SC ABT + MTX iv ABT + MTX SC ABT + MTX ADA + MTX SC ABT SC ABT + MTX SC ABT + MTX (withdrawal/
reintroduction)

SC ABT + MTX 
(continuous)

SC ABT in MTX iR SC ABT in  
anti-TNF iR

Patients (n) 736 721 318 328 49 51 80 40 71 52
Disease duration:  
years (mean, SD)

7.6 (8.1) 7.7 (7.8) 1.9 (1.4) 1.7 (1.4) All patients: 10.1 (11.1) 6.2 (5.8) 7.4 (7.7) NR NR

% ACR 20 76% 75.8% 64.8% 63.4% NR NR NR
DAS28-CRP mean  
change (95% Ci)

−2.57 (−2.67, −2.47)a −2.55 (−2.65, −2.45)a −2.30 (−2.46, −2.14)c −2.27 (−2.43, −2.11)c −1.94 (−2.46, −1.42) −1.67 (−2.06, −1.28) −2.03 (−2.4, −1.66) −1.49 (−1.77, −1.2) −0.37b (NR) −0.11b (NR)

DAS28-CRP  
remission % (95% Ci)

24.2 (20.9, 27.4) 24.8 (21.5, 28.1) 43.3 (37.3, 49.1) 41.9 (36, 47.9) LTe month 18  
58.3 (42.2, 74.4)

LTe month 18  
42.5 (27.2, 57.8)

Month 9  
51.3 (35.6, 67)

Month 9  
63.5 (52.5, 74.5)

48.6 (NR) 24.5 (NR)

HAQ-Di change  
(mean, 95% Ci)

−0.69 (−0.73, −0.65)a −0.70 (−0.74, −0.66)a −0.60 (−0.68, −0.52)a −0.59 (−0.67, −0.51)a −0.58 (−0.74, −0.42) −0.31 (−0.43, −0.19) −0.50 (−0.63, −0.37) −0.72 (−0.95, −0.50) −0.09 (NR) −0.06 (NR)

Pain vAS (mean, 95% Ci) 49.1%c (45.7, 52.5)c 44.9%c (41.4, 48.4)c 53%c (41.4, 65) 39.2%c (27.4, 51) NR NR NR
Retention rate 94.2% 93.8% 86.2% 82% All patients 96% at  

month 4, 83% up to  
month 18 LTe

98.8% 100% All patients 91.1%

Radiographic progression:  
SHS (mean ± SD)

NR 0.58 (3.22) 0.38 (5) NR NR NR

Notes: aMaintained improvement in DAS28-CRP at month 3 after switching from iv abatacept; badjusted improvement from baseline; ccalculated 95% Ci. 
Abbreviations: CRP, C-reactive protein; DAS28, disease activity score in 28 joints; anti-CCP, anti-citrullinated peptide; RF, rheumatoid factor; vAS, visual analog scale; RA, 
rheumatoid arthritis; iv, intravenous; ABT, abatacept; iR, inadequate response; SC, subcutaneous; MTX, methotrexate; DMARDs, disease-modifying anti-rheumatic drugs; 
anti-TNF, anti-tumor necrosis factor; SD, standard deviation; NR, not reported; ACR 20, American College of Rheumatology 20% improvement criteria; ADA, adalimumab; 
LTE, long-term extension; CI, confidence interval; SHS, modified Sharp/van der Heijde score.
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Withdrawal and reintroduction of subcutaneous abatacept in 

the ALLOW study led to a transient nonsignificant increase 

in immunogenicity in period 2 (9.6% subcutaneous placebo 

versus 0% subcutaneous abatacept), which was reversed 

after reintroduction of the drug at the end of period 3 (2.7% 

versus 2.6%, respectively).21 Finally, immunogenicity rates 

with subcutaneous abatacept were similar in the monotherapy 

group and combination with methotrexate group through 

the 4-month double-blind period (2% versus 3.9%).20 At 

the end of the double-blind period, no immunogenicity was 

reported with either monotherapy or combination subcutane-

ous abatacept.20

Safety of subcutaneous  
abatacept in Phase III trials
Alten et al assessed the pooled safety data from five subcuta-

neous abatacept clinical trials in RA, ie, one Phase IIa12 and 

two Phase IIIb (ACQUIRE, ALLOW) randomized controlled 

trials and two open-label Phase IIIb studies (ATTUNE, 

ACCOMPANY). In total, 1,879 patients with up to 4.5 years 

and 3,086 patient-years of exposure were studied.31,32

Only 3.5% of patients treated with subcutaneous abata-

cept developed injection site reactions. Most events (94%) 

were mild in intensity and only two patients discontinued 

due to local reactions.31 In the head-to-head AMPLE trial, 

injection site reactions occurred significantly less frequently 

with subcutaneous abatacept (3.8%) than with adalimumab 

(9.1%). Three patients in the adalimumab group discontinued 

treatment due to injection site reactions versus none in the 

abatacept group.24

Injection site reactions occurred in 66 patients (3.5%) 

with an incidence rate (patients with events per 100 patient-

years of exposure) of 2.22 (95% CI 1.74–2.82). These reac-

tions occurred most commonly in the first 6 months, and only 

two patients discontinued treatment as a result. The most 

frequent local reactions were erythema, hematoma, pain, 

and pruritus. The incidence rate of serious infections was 

reported at 1.94 (95% CI 1.50–2.50). The most frequent seri-

ous infections were pneumonia, urinary tract infection, and 

gastroenteritis. Pulmonary tuberculosis and peritoneal tuber-

culosis were recorded in one patient each.31 Malignancies 

excluding nonmelanoma skin cancer occurred at an inci-

dence rate of 0.68 (95% CI 0.45–1.05) in 21 (1.1%) patients. 

The most frequent (incidence rate .0.10) malignancies 

were basal cell carcinoma (0.46 [95% CI 0.27–0.77]), breast 

cancer and squamous cell carcinoma of skin (0.16 [95% 

CI 0.07–0.39] each).31 Psoriasis (0.29 [95% CI 0.15–0.56]) 

and Sjögren’s syndrome (0.19 [95% CI 0.09–0.43]) were 

the most frequent autoimmune events.31 The incidence of 

serious infections, malignancies, and autoimmune events 

did not increase with increasing exposure.31 Seventeen 

deaths occurred in the reported subcutaneous abatacept 

studies, with an incidence rate of 0.55 (CI 0.34–0.89), which 

is comparable with that reported with intravenous abatacept 

(0.6 [95% CI 0.47–0.76]).32

Discussion
An increasing number of biologic agents with different 

administration routes and mechanisms of action is now 

available for clinicians and patients to choose from in RA.5 In 

this article, we have presented an overview of the key efficacy 

and safety data of a newly available agent, ie, subcutaneous 

abatacept. The data suggest that abatacept as a subcutane-

ous formulation has clinical efficacy comparable with that 

of its intravenous formulation. Further, the AMPLE study, 

which was the first head-to-head trial between abatacept 

and an anti-TNF therapy (adalimumab) in a biologic-naïve 

group with relatively early RA, demonstrated similar effi-

cacy and radiographic inhibition rates.23 This is particularly 

interesting given that previous studies of abatacept were 

largely performed in cohorts with more advanced disease 

and in patients who had often failed a number of biologics. 

Clinically meaningful improvements in patient-reported 

functional and pain scores were reported with subcutaneous 

abatacept. Comparable reductions in HAQ-DI scores and 

pain VAS were observed with subcutaneous abatacept versus 

adalimumab23 and intravenous abatacept.19

Patient preference for self-administered therapy can be an 

important factor in choosing a biologic therapy. In one study 

of 90 patients with RA, 41% of those receiving anti-TNF 

therapy and 52.5% of those receiving nonbiologic DMARD 

agents preferred subcutaneous administration of treatment 

over intravenous or intramuscular routes. Furthermore, 62.5% 

of patients in the anti-TNF group preferred to receive treat-

ment at home, rather than as an inpatient or on a day ward 

compared with 52% of patients in the nonbiologic DMARD 

group.33 The data reviewed suggest that patients can be 

switched from intravenous to subcutaneous abatacept without 

loss of efficacy and with no increased risk of side effects.22

Immunogenicity has received increased attention recently 

because it can be linked to loss of efficacy of biologic 

agents.27–30 ACCOMPANY20 and ALLOW21 demonstrated 

an excellent immunogenicity profile for subcutaneous 

abatacept, with antibodies against the drug detected in ,5% 

of patients either in combination with methotrexate or as 

monotherapy.
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The results from the pooled safety data available to date 

demonstrated acceptable safety for subcutaneous abatacept, 

with rates of side effects similar to those for intravenous 

abatacept,31,32 although long-term data with more patient-

years of exposure are needed.

This review is limited by the small number of Phase III 

studies available for subcutaneous abatacept. Only three of 

the reviewed studies were randomized controlled trials, and 

the remaining two were open-label studies. In addition, data 

for structural damage were only available from one study. 

More long-term trials and post-marketing studies with larger 

numbers of patients are required to assess the long-term 

efficacy and safety of subcutaneous abatacept.

Conclusion
This paper has reviewed the efficacy and safety data for 

subcutaneous abatacept from the clinical studies available 

to date. Subcutaneous abatacept in combination with metho-

trexate has demonstrated efficacy in RA, reducing the signs 

and symptoms of the disease, inhibiting the progression of 

structural damage, and improving physical function in patients 

with moderate to severe RA. The number of patients receiving 

subcutaneous abatacept monotherapy in the trials is small and 

more data are needed to assess the efficacy of subcutaneous 

abatacept as monotherapy. Head-to-head studies showed 

subcutaneous abatacept to be noninferior to intravenous 

abatacept and adalimumab in active RA. Immunogenicity 

rates to subcutaneous abatacept were very low and the safety 

profile was acceptable and consistent with that of intravenous 

abatacept. Subcutaneous abatacept is a new option for patients 

with RA and could be particularly useful for those who are 

unable or unwilling to receive an intravenous infusion.

Disclosure
The authors report no conflicts of interest in this work.
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