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Maintenance of Efficacy and Safety with Subcutaneous
Golimumab Among Patients with Active Rheumatoid
Arthritis Who Previously Received Intravenous
Golimumab 
PETER C. TAYLOR, CHRISTOPHER RITCHLIN, ALAN MENDELSOHN, DANIEL BAKER, LILIANNE KIM, 

ZHENHUA XU, MICHAEL MACK, and JOEL KREMER 

ABSTRACT. Objective. To evaluate the efficacy/safety of subcutaneous (SC) golimumab in patients with rheumatoid

arthritis (RA) who previously received intravenous (IV) golimumab with or without methotrexate

(MTX).

Methods. Adult patients with RA (n = 643) with persistent disease despite MTX (≥ 15 mg/wk for ≥ 3

months) were randomized to IV placebo + MTX (n = 129) or IV golimumab 2–4 mg/kg (± MTX) every

12 weeks (n = 514). Patients who completed the study through Week 48 could participate in the

longterm extension (LTE), comprising open-label golimumab 50 mg SC every 4 weeks (± MTX) for 24

weeks (LTE-0 to LTE-24) followed by 16 weeks of safety followup (LTE-24 to LTE-40; MTX could be

adjusted). 

Results. At Week 48, 28% (nominal p < 0.001 vs placebo), 11%, and 8% of patients who received IV

golimumab + MTX, golimumab alone, and placebo + MTX, respectively, achieved ≥ 50% improvement

in the American College of Rheumatology response criteria (ACR50). Among the 505 patients who

entered the LTE and were still participating, the proportion of patients treated with golimumab 50 mg

SC (± MTX) achieving an ACR50 response increased to 44% at both LTE-14 and LTE-24. ACR20,

ACR70, and 28-joint Disease Activity Score using C-reactive protein exhibited similar response pat-

terns as ACR50. Infections were the most commonly reported adverse events through the end of IV

golimumab dosing (37% placebo + MTX, 45% golimumab, 51% golimumab + MTX) and with SC goli-

mumab from LTE-0 through LTE-40 (35% golimumab, 36% golimumab + MTX). Concomitant MTX

use yielded lower incidences of antibodies to SC golimumab and injection-related reactions.

Conclusion. Clinical improvements observed in golimumab-treated patients were sustained or

improved in patients switched from IV (2–4 mg/kg ± MTX) to open-label SC (50 mg ± MTX) goli-

mumab. Both IV and SC golimumab demonstrated acceptable safety profiles (Clinicaltrials.gov

NCT00361335). (First Release Nov 15 2011; J Rheumatol 2011;38:2572–80; doi:10.3899/

jrheum.110570)
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The role of a key inflammatory mediator, tumor necrosis fac-

tor-α (TNF), in rheumatoid arthritis (RA) has been estab-

lished, whereby TNF is overproduced in the joints of patients

with RA1,2,3. Clinical trials involving anti-TNF agents have

confirmed the key role of TNF in RA4. 

Golimumab, a human anti-TNF monoclonal antibody,

inhibits TNF bioactivity. Subcutaneous (SC) golimumab has

been studied in patients with RA5,6,7,8, psoriatic arthritis9, and

ankylosing spondylitis10. In patients with RA that did not

respond adequately to methotrexate (MTX), SC golimumab +

MTX reduced RA signs/symptoms and was generally well tol-

erated5,6,7. SC golimumab also reduces RA signs/symptoms

among patients with RA who have taken anti-TNF agents8.

Intravenous (IV) golimumab has also been evaluated in

patients with MTX-refractory RA11. While the primary end-

point [≥ 50% improvement in American College of

Rheumatology response criteria (ACR50) at Week 14] in our

previous study11 of IV golimumab was not met (golimumab +

MTX: 21% vs placebo + MTX: 13%; p = 0.051), at Week 24,

significantly more golimumab + MTX-treated patients than

placebo + MTX-treated patients achieved an ACR50 response

(22% vs 9%, respectively; p = 0.002). Following our study’s

Week 48 database lock, patients could enter the longterm

extension (LTE) and receive SC golimumab. We describe

novel findings derived from the LTE that allowed for contin-

uous evaluation of 2 different modes of administration of the

same compound (i.e., IV and SC golimumab) in the same

patients.

MATERIALS AND METHODS

Institutional review board or ethics committee approval and each patient’s

written informed consent were obtained before protocol-specific procedures

were undertaken. The study was conducted in adherence with the Declaration

of Helsinki and International Committee on Harmonization good clinical

practices (Clinicaltrials.gov NCT00361335).

Patients. Eligible adults had a diagnosis of RA12 despite MTX treatment for

≥ 3 months prescreening and stable MTX doses (15–25 mg/week) for ≥ 4

weeks prescreening. Concurrent nonsteroidal antiinflammatory drugs and

oral corticosteroids were allowed, as was previous but not current anti-TNF

therapy (≤ 20% of study population).

Patients who completed the Week 48 visit of the main study could enter

the LTE and switch to open-label SC golimumab 50 mg every 4 weeks for 6

months. Patients who received placebo + MTX through Week 48 of the main

trial with a total tender and swollen joint count ≤ 3 were discontinued. No

changes in RA concomitant medications were allowed during the LTE enroll-

ment period.

Figure 1. Disposition of patients throughout the longterm study extension in

which they switched from intravenous (IV) to subcutaneous (SC) golimum-

ab therapy. Patients received IV golimumab through the start of the longterm

extension (i.e., LTE-0), then switched to SC golimumab. 1Patients who early

escaped and/or had a dosage regimen adjustment to 2 mg/kg plus MTX.
2Patients who early escaped and/or had a dosage regimen adjustment to 4

mg/kg plus MTX. 3Patients who started MTX during the LTE are counted in

both boxes. 4By treatment assignment at Week 24 of the main study. DRA:

dose regimen adjustment; EE: early escape; IV: intravenous; LTE: longterm

extension; MTX: methotrexate.
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Study design. As described11, patients in this phase III study were randomized

to receive IV golimumab 2 mg/kg + MTX, 2 mg/kg monotherapy, 4 mg/kg +

MTX, 4 mg/kg monotherapy, or MTX monotherapy every 12 weeks through

Week 48. During the main study, patients with < 20% improvement in both

swollen and tender joint counts at Week 16 and/or Week 24 were eligible for

blinded early escape and/or dose regimen adjustment, respectively (Figure 1).

During the LTE enrollment period, all patients continued to receive the ran-

domly assigned and blinded treatment of the main study until the Week 48

database was locked such that patients could receive IV golimumab beyond

Week 48 of the main study; however, only a limited number of patients did so

through Week 96.

In the LTE, patients received open-label SC golimumab (Centocor,

Horsham, PA, USA) 50 mg every 4 weeks through LTE-24, beginning 12

weeks after the final IV infusion. Patients receiving MTX through Week 48

of the main study continued receiving the same dose of commercial MTX;

patients who received sham MTX discontinued placebo capsules. Beginning

at LTE-14, patients were allowed to add, discontinue, or adjust the dose of

commercial MTX at the investigator’s discretion. A safety followup visit was

scheduled for LTE-40.

Study endpoints. The primary endpoint of the main study was ACR50

response at Week 14. ACR2013, ACR50, and ACR70 responses over time

were assessed during the LTE, as were the Disease Activity Score [28-joint

using C-reactive protein (DAS28-CRP)]14,15 response (moderate/good) and

remission rates (DAS28-CRP score < 2.6)16. An independent assessor at each

study center, without access to patient medical records, performed the joint

assessments. We also determined the numbers of patients who had ≥ 0.30-unit

improvement in the disability index of the Health Assessment Questionnaire

(HAQ)17 and achieved US population norms, defined as patients with scores

more than half the SD below the US population mean, for the physical and

mental component summary (PCS, MCS) scores of the 36-item Short-form

Health Survey18. Safety evaluations through LTE-0 and LTE-40 included

documentation of adverse events. Serum golimumab concentrations were

measured using an ELISA capable of quantifying serum golimumab concen-

trations ≥ 0.1 µg/ml.

Statistical analyses. At Week 48, treatment group comparisons of ACR 20/50/70

and DAS28-CRP response rates were made using the Cochran-Mantel-Haenszel

test stratified by previous anti-TNF therapy (yes/no). All statistical testing was

2-sided (α = 0.05). P values from these analyses are nominal, because differ-

ences in the primary endpoint were not statistically significant. Data collected

during the LTE were summarized using descriptive statistics.

Efficacy data are summarized from the start of the main study through the

end of the LTE enrollment period (LTE-0), during which patients continued

to receive IV golimumab, by IV treatment group and early escape and/or dose

regimen adjustment status. Efficacy data were summarized for the 24-week

portion of the LTE, during which patients received SC golimumab, for ran-

domized patients by MTX use and response status through LTE-0.

Safety findings through LTE-0 were summarized for all treated patients

according to IV treatment received at Week 24 of the main study and account-

ing for early escape and/or dose regimen adjustment. Safety data pertaining

to LTE-0 through LTE-40 were summarized according to MTX use. For all

analyses, baseline measurements were defined as the measurement closest to

the first IV study infusion at Week 0 of the main study.

RESULTS

Patient disposition and baseline characteristics. The main
phase of our study, which evaluated IV golimumab, involved
643 adults. The LTE phase of our study began on September
16, 2008, with the first SC golimumab injection and ended
with the final LTE study visit on September 26, 2009. 

Among the 643 enrolled patients, 514 were initially ran-

domized to treatment with golimumab (with or without MTX)

and 129 were initially randomized to receive placebo plus

MTX. Of the 565 patients who completed the main study, 508

were enrolled into the LTE. Most treated patients (91%,

461/508) completed the LTE through Week 40 (Figure 1); the

most common reason for study termination was withdrawal of

patient consent. The baseline (Week 0 of the main study)

Table 1. Baseline patient and disease characteristics. Baseline measurements were defined as those closest to the measurement taken before the first intra-

venous infusion of study agent in the main study. Values are mean (median) or n (%) unless otherwise noted.

Characteristics Placebo Golimumab Only Golimumab Plus MTX

Plus MTX 2 mg/kg 4 mg/kg Combined 2 mg/kg 4 mg/kg EE/DRA to EE/DRA to Combined

2 mg/kg 4 mg/kg

Pts randomized 129 128 129 257 129 128 — — 257 

in main study

Pts randomized and still 3 59 63 122 82 104 24 173 383

participating at LTE-0

Women, n (%) 2 (66.7) 54 (91.5) 52 (82.5) 106 (86.9) 61 (74.4) 86 (82.7) 18 (75.0) 138 (79.8) 303 (79.1)

Race, n (%)

White 0 (0.0) 39 (66.1) 41 (65.1) 80 (65.6) 54 (65.9) 71 (68.3) 16 (66.7) 130 (75.1) 271 (70.8)

Black 0 (0.0) 0 (0.0) 1 (1.6) 1 (0.8) 0 (0.0) 2 (1.9) 0 (0.0) 4 (2.3) 6 (1.6)

Asian 2 (66.7) 7 (11.9) 9 (14.3) 16 (13.1) 7 (8.5) 8 (7.7) 1 (4.2) 11 (6.4) 27 (7.0)

Other 1 (33.3) 13 (22.0) 12 (19.0) 25 (20.5) 21 (25.6) 23 (22.1) 7 (29.2) 28 (16.2) 79 (20.6)

Age, yrs 49.3 (51.0) 50.7 (51.0) 45.3 (45.0) 47.9 (48.0) 48.9 (50.5) 49.1 (51.0) 50.5 (52.5) 50.3 (51.0) 49.7 (51.0)

RA duration, yrs 8.4 (5.4) 7.0 (3.9) 8.0 (7.1) 7.5 (6.1) 7.9 (4.5) 9.2 (7.2) 7.2 (6.1) 7.6 (5.6) 8.1 (5.8)

No. swollen joints 12.7 (13.0) 15.7 (14.0) 15.2 (14.0) 15.4 (14.0) 15.8 (13.0) 14.8 (13.0) 12.5 (13.0) 15.0 (13.0) 14.9 (13.0)

(0-66)

No. tender joints 42.7 (48.0) 27.9 (23.0) 26.5 (23.0) 27.2 (23.0) 28.4 (23.5) 26.8 (23.0) 24.0 (22.0) 27.1 (24.0) 27.1 (23.0)

(0–68)

CRP, mg/dl 3.0 (1.9) 2.3 (1.4) 1.5 (0.8) 1.9 (1.0) 1.8 (1.1) 2.0 (1.2) 1.2 (0.7) 1.5 (0.8) 1.7 (0.9)

HAQ (0-3) 2.1 (2.3) 1.6 (1.6) 1.5 (1.5) 1.5 (1.6) 1.6 (1.8) 1.5 (1.6) 1.4 (1.3) 1.4 (1.5) 1.5 (1.5)

CRP: C-reactive protein; DRA: dosage regimen adjustment at Week 24; EE: early escape at Week 16; HAQ: Health Assessment Questionnaire-Disability

Index; LTE: longterm extension; MTX: methotrexate; RA: rheumatoid arthritis.                                                                  
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patient and disease characteristics observed for the LTE par-

ticipants (Table 1) were consistent with the overall study pop-

ulation11 and consistent with a diagnosis of moderate to severe

RA.

Efficacy. P values reported for treatment group differences at
Week 48 of the main study are nominal, because differences
in the primary endpoint were not statistically significant.

ACR response. At Week 48 of the main study, significantly

larger proportions of patients in the IV golimumab 2 mg/kg +

MTX and 4 mg/kg + MTX groups than in the placebo + MTX

group achieved ACR20 (45% and 49%, respectively, vs 22%;

p < 0.001 for both), ACR50 (24% and 33%, vs 8%; p < 0.001

for both), and ACR70 (8% and 13%, vs 2%; p = 0.02 and p <

0.001, respectively) responses. Similar trends were observed

for the golimumab monotherapy arms, although response

rates were not significantly higher versus placebo + MTX

(Table 2).

At LTE-14, when patients had received 4 SC injections of

golimumab 50 mg (at LTE-0, -4, -8, and -12), response rates

for ACR20, ACR50, and ACR70 were similar between com-

bined golimumab monotherapy (77%, 49%, 26%, respective-

ly) and combined golimumab + MTX (69%, 43%, 26%).

Similar findings were observed after receipt of 6 SC goli-

mumab injections at LTE-24. At both timepoints, the highest

ACR response rates were generally observed in patients orig-

inally randomized to receive golimumab 4 mg/kg + MTX

(Table 2).

When assessed by ACR response after IV therapy (2 or 4

mg/kg ± MTX) at LTE-0 (i.e., responder vs nonresponder),

ACR responses achieved with IV golimumab (2 or 4 mg/kg ±

MTX) were maintained with SC golimumab (50 mg ± MTX)

in a majority of patients. Among ACR nonresponders with IV

golimumab, about 20% to 50% achieved such a response with

SC golimumab (Table 3).

Table 2. Summary of efficacy findings. Efficacy data are summarized as number (%) of randomized patients achieving response at Week 48 of the main study

or number (%) of patients participating at LTE-0 achieving response at LTE-14 and LTE-24. Data for Week 48 reflect the effects of IV golimumab during the

main study.

Placebo Golimumab Only* Golimumab Plus MTX

Plus MTX 2 mg/kg 4 mg/kg Combined 2 mg/kg** 4 mg/kg** EE/DRA to EE/DRA to Combined

2 mg/kg 4 mg/kg

Pts randomized 129 128 129 257 129 128 — — 257

Pts randomized and still 3 53 57 110 83 104 23 163 373

participating at LTE-0

ACR20

Wk 48 (IV)† 28 (21.7) 31 (24.2) 34 (26.4) 65 (25.3) 58 (45.0) 63 (49.2) ND ND 121 (47.1)

p†† 0.63 0.38 0.43 < 0.001 < 0.001 < 0.001

LTE-14 (SC)# 2/3 (66.7) 42/53 (79.2) 43/57 (75.4) 85/110 (77.3) 62/83 (74.7) 80/104 (76.9) 13/23 (56.5) 104/163 (63.8) 259/373 (69.4)

LTE-24 (SC)# 2/3 (66.7) 29/40 (72.5) 33/47 (70.2) 62/87 (71.3) 77/98 (78.6) 88/113 (77.9) 16/23 (69.6) 106/165 (64.2) 287/399 (71.9)

ACR50

Wk 48 (IV)† 10 (7.8) 15 (11.7) 14 (10.9) 29 (11.3) 31 (24.0) 42 (32.8) ND ND 73 (28.4)

p†† 0.28 0.38 0.27 < 0.001 < 0.001 < 0.001

LTE-14 (SC)# 2/3 (66.7) 25/53 (47.2) 29/57 (50.9) 54/110 (49.1) 42/83 (50.6) 54/104 (51.9) 8/23 (34.8) 55/163 (33.7) 159/373 (42.6)

LTE-24 (SC)# 2/3 (66.7) 19/40 (47.5) 20/47 (42.6) 39/87 (44.8) 51/98 (52.0) 57/113 (50.4) 9/23 (39.1) 57/165 (34.5) 174/399 (43.6)

ACR70

Wk 48 (IV)† 2 (1.6) 8 (6.3) 7 (5.4) 15 (5.8) 10 (7.8) 16 (12.5) ND ND 26 (10.1)

p†† 0.05 0.09 0.05 0.02 < 0.001 0.01

LTE-14 (SC)# 2/3 (66.7) 15/53 (28.3) 13/57 (22.8) 28/110 (25.5) 26/83 (31.3) 32/104 (30.8) 5/23 (21.7) 32/163 (19.6) 95/373 (25.5)

LTE-24 (SC)# 2/3 (66.7) 9/40 (22.5) 10/47 (21.3) 19/87 (21.8) 28/98 (28.6) 30/113 (26.5) 4/23 (17.4) 34/165 (20.6) 96/399 (24.1)

DAS28-CRP good/moderate response

Wk 48 (IV)† 44 (34.1) 44 (34.4) 51 (39.5) 95 (37.0) 75 (58.1) 79 (61.7) ND ND 154 (59.9)

p†† 0.96 0.37 0.58 < 0.001 < 0.001 < 0.001

LTE-14 (SC)# 3/3 (100.0) 46/53 (86.8) 51/57 (89.5) 97/110 (88.2) 72/82 (87.8) 93/100 (93.0) 18/23 (78.3) 125/163 (76.7) 308/368 (83.7)

LTE-24 (SC)# 3/3 (100.0) 34/40 (85.0) 42/47 (89.4) 76/87 (87.4) 88/98 (89.8) 102/113 (90.3) 20/23 (87.0) 121/163 (74.2) 331/397 (83.4)

DAS28-CRP remission

LTE-14 (SC)# 2/3 (66.7) 17/53 (32.1) 9/57 (15.8) 26/110 (23.6) 24/82 (29.3) 32/100 (32.0) 5/23 (21.7) 23/163 (14.1) 84/368 (22.8)

LTE-24 (SC)# 2/3 (66.7) 10/40 (25.0) 11/47 (23.4) 21/87 (24.1) 30/98 (30.6) 37/113 (32.7) 6/23 (26.1) 34/163 (20.9) 107/397 (27.0)

HAQ improvement ≥ 0.3

LTE-14 (SC)# 2/3 (66.7) 32/53 (60.4) 34/57 (59.6) 66/110 (60.0) 55/84 (65.5) 70/104 (67.3) 13/23 (56.5) 92/162 (56.8) 230/373 (61.7)

LTE-24 (SC)# 2/3 (66.7) 23/40 (57.5) 33/47 (70.2) 56/87 (64.4) 66/98 (67.3) 69/113 (61.1) 13/23 (56.5) 91/164 (55.5) 239/398 (60.1)

* Excludes patients who started MTX after LTE-14. ** Includes patients who started and/or adjusted MTX dose after LTE-14. † Among randomized patients

in the Main Study. †† For comparison versus placebo + MTX. All p values shown are nominal. # Among randomized patients who remained in the study

through the start of the LTE. ACR 20/50/70: 20%/50%/70% improvement in American College of Rheumatology response criteria; CRP: C-reactive protein;

DAS28: 28-joint Disease Activity Score; DRA: dose regimen adjustment at Week 24; EE: early escape at Week 16; HAQ: Health Assessment Questionnaire-

Disability Index; IV: intravenous; LTE: longterm extension; MTX: methotrexate; ND: not determined; SC: subcutaneous. 
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ACR responses over time in patients who did not enter

early escape or have a dosage regimen adjustment during the

main study illustrate the maintenance of clinical improvement

achieved with monthly SC golimumab injections (Figure 2).

As noted, limited numbers of patients received IV study agent

from Weeks 48 to 96. Also, the 3 patients originally assigned

to placebo who continued study participation through LTE-0

are not shown because of limited sample size.

Although evaluation of ACR response among patients who

entered early escape at Week 16 and/or adjusted the dose reg-

imen at Week 24 was hindered by the relatively smaller sam-

ple sizes per treatment regimen, clinical improvements

achieved with IV golimumab through LTE-0 were generally

maintained with monthly SC golimumab injections (data not

shown). ACR response rates were generally higher among

patients who adjusted the dose regimen at Week 24 than

among those who met the early escape criteria at Week 16.

DAS28-CRP response and remission. At Week 48 of the main

study, DAS28-CRP response rates were significantly higher for

IV golimumab 2 mg/kg + MTX and 4 mg/kg + MTX versus the

placebo + MTX group (58% and 62% of patients, respectively,

vs 34%; p < 0.001 for both comparisons). Similar DAS28-CRP

response rates were observed for overall golimumab monother-

apy (37%) and placebo + MTX (34%; Table 2).

Table 3. Summary of clinical response relative to the start of the LTE. Efficacy data are summarized as number (%) of randomized patients who were still

participating at LTE-0 by response status at LTE-0, LTE-14, and LTE-24. Data for LTE-0 reflect the effects of intravenous golimumab during the main study.

Placebo Golimumab Only* Golimumab Plus MTX

Plus MTX 2 mg/kg 4 mg/kg Combined 2 mg/kg** 4 mg/kg** EE/DRA to EE/DRA to Combined

2 mg/kg 4 mg/kg

Pts randomized 129 128 129 257 129 128 — — 257

Pts randomized and still 3 59 63 122 82 104 24 173 383 

participating at LTE-0

ACR 20

Responder at LTE-0 1 (33.3) 31 (52.5) 32 (50.8) 63 (51.6) 56 (68.3) 65 (62.5) 14 (58.3) 86 (49.7) 221 (57.7)

(IV) and

Responder at:

LTE-14 (SC) 1 (100.0) 25 (80.6) 29 (90.6) 54 (85.7) 49 (87.5) 60 (92.3) 8 (57.1) 70 (81.4) 187 (84.6)

LTE-24 (SC) 1 (100.0) 27 (87.1) 26 (81.3) 53 (84.1) 48 (85.7) 59 (90.8) 11 (78.6) 73 (84.9) 191 (86.4)

Nonresponder at 2 (66.7) 28 (47.5) 31 (49.2) 59 (48.4) 26 (31.7) 39 (37.5) 10 (41.7) 87 (50.3) 162 (42.3)

LTE-0 (IV) and

Responder at:

LTE-14 (SC) 1 (50.0) 20 (71.4) 16 (51.6) 36 (61.0) 10 (38.5) 18 (46.2) 5 (50.0) 34 (39.1) 67 (41.4)

LTE-24 (SC) 1 (50.0) 18 (64.3) 14 (45.2) 32 (54.2) 13 (50.0) 22 (56.4) 5 (50.0) 33 (37.9) 73 (45.1)

ACR 50

Responder at LTE-0 0 (0.0) 20 (33.9) 16 (25.4) 36 (29.5) 36 (43.9) 39 (37.5) 5 (20.8) 42 (24.3) 122 (31.7)

(IV) and

Responder at:

LTE-14 (SC) 0 (0.0) 15 (75.0) 12 (75.0) 27 (75.0) 31 (86.1) 35 (89.7) 3 (60.0) 32 (76.2) 101 (82.8)

LTE-24 (SC) 0 (0.0) 14 (70.0) 11 (68.8) 25 (69.4) 28 (77.8) 32 (82.1) 4 (80.0) 28 (66.7) 92 (75.4)

Nonresponder at 

LTE-0 (IV) and 3 (100.0) 39 (66.1) 47 (74.6) 86 (70.5) 46 (56.1) 65 (62.5) 19 (79.2) 131 (75.7) 261 (68.3)

Responder at:

LTE-14 (SC) 2 (66.7) 12 (30.8) 19 (40.4) 31 (36.0) 9 (19.6) 17 (26.2) 5 (26.3) 23 (17.6) 54 (20.7)

LTE-24 (SC) 2 (66.7) 15 (38.5) 15 (31.9) 30 (34.9) 13 (28.3) 19 (29.2) 5 (26.3) 29 (22.1) 66 (25.3)

DAS28-CRP 

Good/moderate

Responder at LTE-0

(IV) and 3 (100.0) 42 (71.2) 41 (65.1) 83 (68.0) 67 (81.7) 81 (77.9) 17 (70.8) 115 (66.5) 280 (73.1)

Responder at:

LTE-14 (SC) 3 (100.0) 40 (95.2) 37 (90.2) 77 (92.8) 57 (85.1) 76 (93.8) 15 (88.2) 102 (88.7) 250 (89.3)

LTE-24 (SC) 3 (100.0) 38 (90.5) 35 (85.4) 73 (88.0) 63 (94.0) 78 (96.3) 16 (94.1) 101 (87.8) 258 (92.1)

Nonresponder at 

LTE-0 (IV) and 0 (0.0) 17 (28.8) 22 (34.9) 39 (32.0) 13 (15.9) 23 (22.1) 7 (29.2) 57 (32.9) 100 (26.1) 

Responder at:

LTE-14 (SC) 0 (0.0) 11 (64.7) 16 (72.7) 27 (69.2) 9 (69.2) 15 (65.2) 3 (42.9) 23 (40.4) 50 (50.0)

LTE-24 (SC) 0 (0.0) 13 (76.5) 18 (81.8) 31 (79.5) 7 (53.8) 13 (56.5) 4 (57.1) 20 (35.1) 44 (44.0)

* Excludes patients who started MTX after LTE-14. ** Includes patients who started and/or adjusted MTX dose after LTE-14. ACR 20/50/70: 20%/50%/70%

improvement in American College of Rheumatology response criteria; CRP: C-reactive protein; DAS28: 28-joint Disease Activity Score; DRA: dose regi-

men adjustment at Week 24; EE: early escape at Week 16;  IV: intravenous; LTE: longterm extension; MTX: methotrexate;  SC: subcutaneous. 
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Figure 2. Clinical response as assessed by the

American College of Rheumatology (ACR)

response criteria among randomized patients who

did not enter early escape at Week 16 and/or adjust

the dose regimen at Week 24. Patients received IV

golimumab through the start of the longterm exten-

sion (i.e., LTE-0), then switched to open-label SC

golimumab. Note that MTX doses could be adjust-

ed during the LTE. The proportions of patients who

achieved ACR20 (A), ACR50 (B), and ACR70 (C)

response criteria are shown over time. Only 3

patients originally assigned to placebo continued

study participation through LTE-0, and those

results are not displayed because of limited sample

size. 1Excludes patients who started MTX after

LTE-14. 2Includes patients who started and/or

adjusted MTX doses after LTE-14. 3Limited num-

bers of patients continued IV golimumab through

Week 72 (n = 70), Week 84 (n = 23), and Week 96

(n = 6), resulting in at least one treatment group

with only a single patient, before switching to sub-

cutaneous golimumab. Data for these visits are not

shown in the figures due to these small sample

sizes. ACR 20/50/70: 20%/50%/70% improve-

ment in American College of Rheumatology

response criteria; LTE: longterm extension; MTX:

methotrexate.
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At LTE-14, DAS28-CRP response and remission rates

were similar for the combined golimumab monotherapy (88%

and 24%, respectively) and combined golimumab + MTX

groups (84% and 23%). DAS28-CRP response (87% and

83%) and remission (24% and 27%) rates were maintained

through LTE-24 in the combined golimumab monotherapy

and combined golimumab + MTX groups, respectively. Thus,

both SC treatment regimens were effective in maintaining

clinical response achieved with IV golimumab. At both time-

points, the highest DAS28-CRP response and remission rates

were generally observed in patients originally randomized to

golimumab 4 mg/kg + MTX (Table 2).

When assessed by DAS28-CRP response at LTE-0,

DAS28-CRP responses achieved with IV golimumab (2 or 4

mg/kg ± MTX) were maintained with SC golimumab (50 mg

± MTX). Among patients who had not achieved a

DAS28-CRP response with IV golimumab, 35%–82%

achieved response with SC golimumab at LTE-24 (Table 3).

Physical function and quality of life. The proportions of
patients who achieved clinically meaningful improvement in
the disability index of the HAQ score (i.e., ≥ 0.30-unit
improvement) were stable throughout the 24-week period of
SC golimumab treatment (Table 2). The proportions of
patients who achieved the US population norm for PCS and
MCS scores were also stable throughout the 24-week period
of SC golimumab treatment (data not shown).

Pharmacokinetics. As described11, close to dose-proportional
mean increases in serum golimumab concentrations were
observed at all evaluations during IV therapy in the main
study. Median trough serum golimumab concentrations

through Week 48 (in association with IV therapy every 12
weeks) were below the limit of quantitation (0.2 µg/ml) for 3
of the 4 golimumab treatment groups (golimumab 2 mg/kg,
golimumab 2 mg/kg + MTX, and golimumab 4 mg/kg).
Patients receiving golimumab 4 mg/kg + MTX exhibited
steady-state trough concentrations of 0.2–0.3 µg/ml11.

By LTE-12, the time at which serum golimumab concen-
trations were expected to have achieved a new steady-state
status following SC golimumab 50 mg every 4 weeks, medi-
an serum trough concentrations ranged from 0.67 to 0.93
µg/ml. The median trough serum golimumab concentrations
at this visit and at LTE-16, LTE-20, and LTE-24 were higher
than such levels following IV golimumab 2 mg/kg or 4 mg/kg
every 12 weeks. By LTE-40 (16 weeks following the last SC
injection), serum golimumab concentrations were below the
limit of quantitation for most patients.

Adverse events (Table 4). Adverse events through Week 48 of
the main study have been described11. When assessed through
the end of IV treatment preceding the start of SC dosing in the
LTE, by which time placebo + MTX, golimumab, and goli-
mumab + MTX patients had been followed for averages of 24,
48, and 60 weeks, respectively, more golimumab and goli-
mumab + MTX than placebo + MTX patients had adverse
events (79% and 84% vs 72%, respectively) and serious
adverse events (10% and 15% vs 5%). Infections were the
most commonly reported adverse events across all treatment
groups, occurring in 37%, 45%, and 51% of patients treated
with IV placebo + MTX, golimumab, and golimumab + MTX,
respectively. Overall, 4162 IV infusions were administered
through the end of the LTE enrollment period. The overall
proportion of infusions with 1 or more infusion site reactions

Table 4. Safety findings through the end of IV golimumab dosing in the main study and during the LTE enrollment period (including early escape and dose

regimen adjustments) and throughout the LTE of SC golimumab. Note that data are summarized by actual treatment received, with adverse events being attri -

buted to the treatment received at the time of the event. Thus, some patients are included in more than 1 column. Data are n (%) unless otherwise indicated.

IV Study Agent SC Golimumab

(Main Study Week 0 Through LTE-0) (LTE-0 through LTE-40)

IV Placebo All IV Golimumab All IV Golimumab SC Golimumab SC Golimumab All SC Golimumab

+ MTX Combined + MTX Combined 50 mg 50 mg + MTX Combined

Patients treated, n 129 254 469 117 419 508

Average duration of followup, wks 24.4 47.6 59.5 33.4 38.2 39.2

Average no. of IV administrations 2.9 5.2 5.4 — — —

Average no. of SC administrations — — — 6.0 6.5 6.8

Patients with ≥ 1 AE 93 (72.1) 201 (79.1) 393 (83.8) 78 (66.7) 286 (68.3) 353 (69.5)

Patients with ≥ 1 SAE 7 (5.4) 25 (9.8) 71 (15.1) 8 (6.8) 38 (9.1) 46 (9.1)

Patients who died 0 (0.0) 4 (1.6) 2 (0.4) 0 (0.0) 2 (0.5) 2 (0.4)

Patients who discontinued IV/SC study 4 (3.1) 17 (6.7) 32 (6.8) 5 (4.3) 5 (1.2) 10 (2.0)

agent due to AE

Patients with ≥ 1 neoplasm* 2 (1.6) 3 (1.2) 17 (3.6) 0 (0.0) 2 (0.5) 2 (0.4)

Patients with ≥ 1 infection 48 (37.2) 115 (45.3) 238 (50.7) 41 (35.0) 149 (35.6) 187 (36.8)

Patients with ≥ 1 serious infection 2 (1.6) 12 (4.7) 26 (5.5) 2 (1.7) 16 (3.8) 18 (3.5)

Infusions/injections with infusion/injection 7/368 (1.9) 18/1311 (1.4) 24/2483 (1.0) 5/700 (0.7) 14/2743 (0.5) 19/3443 (0.6)

reaction

Patients with ≥ 1 infusion/injection reaction 7 (5.4) 15 (5.9) 19 (4.1) 4 (3.4) 8 (1.9) 12 (2.4)

* Including benign, malignant, and unspecified growths (including cysts and polyps). AE: adverse event; IV: intravenous; LTE: longterm extension; MTX:

methotrexate; SAE: serious adverse event; SC: subcutaneous.
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was lower among patients treated with IV golimumab (1%)
and golimumab plus MTX (1%) versus intravenous placebo +
MTX (2%).

Through LTE-40, 70% (353/508) of patients treated with

SC golimumab had ≥ 1 adverse event. There was no relation-

ship between overall adverse event rates and MTX use. The

most commonly reported adverse events were infections,

occurring in 35% and 36% of patients receiving SC golimum-

ab monotherapy and golimumab + MTX, respectively. The

most common infections were upper respiratory tract infec-

tion, nasopharyngitis, and bronchitis. Among patients who

received SC golimumab monotherapy and golimumab +

MTX, who were followed for averages of 33 and 38 weeks,

respectively, serious adverse events were observed in 7% and

9% of patients; infections requiring antimicrobial treatment

were observed in 24% and 27% of patients; and serious infec-

tions were observed in 2% and 4% of patients. Two cases of

tuberculosis occurring between Weeks 24 and 48 of the main

study have been described11, and there have been no addition-

al reports of tuberculosis. No opportunistic infections were

reported.

Throughout the SC treatment period, 3443 injections were

administered. The overall proportion of injections with 1 or

more injection site reactions was low (0.6%), including 0.7%

and 0.5% with SC golimumab monotherapy and golimumab +

MTX, respectively. Injection site erythema and pruritus were

the most common reactions. There were no cases of serum

sickness or anaphylaxis in patients receiving golimumab.

Three patients died (1 patient each receiving IV golimum-

ab 2 mg/kg, 4 mg/kg, and 4 mg/kg + MTX) through Week

48 of myocardial infarction (plus acute cardiac dysfunction

in 1 patient)11. After Week 48, 3 additional deaths were

reported for patients receiving IV study agent: 1 patient

receiving golimumab 2 mg/kg died from an unknown cause,

1 patient receiving golimumab 2 mg/kg + MTX died of sep-

tic shock following diagnosis of Staphylococcus aureus-

related septic arthritis, and 1 patient receiving golimumab 4

mg/kg died of respiratory insufficiency following hospital

admission for presumptive lung cancer and brain metas-

tases. In addition, 2 patients died after the start of SC goli-

mumab 50 mg + MTX: 1 patient from severe respiratory

infection and 1 patient of septicemia caused by methi-

cillin-resistant S. aureus. 

Throughout the main study and the LTE enrollment period,

during receipt of IV golimumab, neoplasms were documented

for 2 (1.6%) patients treated with placebo + MTX, 3 (1.2%)

patients treated with golimumab monotherapy, and 17 (3.6%)

patients treated with golimumab + MTX. Two patients had

lung neoplasm (both golimumab 4 mg/kg + MTX) and 2 had

melanocytic nevus (1 each golimumab 2 and 4 mg/kg +

MTX); all other neoplasms each occurred in 1 patient. From

LTE-0 through LTE-40, when all patients received SC goli-

mumab 50 mg ± MTX, 2 (0.5%) patients had a neoplasm. No

cases of lymphoma were documented.

DISCUSSION

We detailed efficacy and safety of IV golimumab, adminis-

tered every 12 weeks with or without MTX, in MTX-experi-

enced patients with RA11. Study participants who completed

the Week 48 visit of the main study could enter an LTE and

switch to open-label SC golimumab 50 mg every 4 weeks for

6 months. We now provide novel evidence of sustained

response with 2 different modes of administration of the same

compound (i.e., IV and SC golimumab). 

Among patients with RA who were switched from IV to

open-label SC golimumab, and who could have had their

MTX dose adjusted, clinical improvement continued from

that observed at Week 48 of the main study, indicating a pro-

longed effect with IV therapy, and similar or incremental

improvement was observed after switching to SC golimumab

50 mg. The ACR20 response rate increased from about

20-50% at Week 48 to about 60-80% at LTE-14. Similar pat-

terns of continued improvement were observed for ACR50,

ACR70, and DAS28-CRP response criteria. In addition, the

higher response rates observed following 3 months of open-

label SC golimumab were generally maintained through

Month 6 of SC golimumab. Median trough serum golimumab

levels were higher with SC golimumab 50 mg every 4 weeks

than with IV golimumab 2 or 4 mg/kg every 12 weeks, pro-

viding a pharmacological explanation for the observation that

ACR responses induced by IV treatment were well maintained

by SC golimumab during the LTE.

IV and SC golimumab, both with or without concomitant

MTX, displayed safety profiles consistent with other

anti-TNF agents. Based on the limited differences observed

between placebo-treated and golimumab-treated patients,

some of which might be related to the longer followup periods

for golimumab than placebo dosing, and the low incidence of

infusion-related and injection site reactions, golimumab

appeared to be generally well tolerated by these patients. 

Infections were the most commonly reported adverse events

in conjunction with both IV and SC golimumab. Two patients

who received golimumab plus MTX died as a result of S.

aureus-related sepsis. These patients were both 59-year-old

women with relatively lengthy durations of RA (11 and 19 years).

Patients receiving IV golimumab + MTX were followed

for an average of 59.5 weeks, versus 24.4 weeks for patients

receiving IV placebo + MTX and 47.6 weeks for patients

receiving IV golimumab monotherapy, which may account for

the higher incidences of adverse events in most categories

observed with IV golimumab + MTX treatment. Indeed, when

patients were followed for more similar lengths of time in

association with SC dosing (i.e., averages of 33.4 weeks for

golimumab 50 mg and 38.2 weeks for golimumab 50 mg +

MTX), with the exception of serious infections, incidences of

adverse events were generally comparable between patients

treated with golimumab monotherapy versus golimumab plus

MTX. In the case of serious infections, concomitant SC goli-

mumab and MTX therapy was associated with an incidence of
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3.8%, versus 1.7% of patients who received SC golimumab

monotherapy. Despite the longer and higher golimumab expo-

sure in patients who switched from IV to SC golimumab in

our study, golimumab safety findings were consistent with

those observed in patients with active RA despite prior MTX

therapy for whom SC dosing was the sole route of golimum-

ab administration6.

A range of protein-based, highly targeted RA therapies are

available for delivery by parenteral administration. While

many patients welcome the relative freedom that self-admin-

istered SC injection provides, others may prefer IV delivery,

especially in circumstances where patients/caregivers cannot

administer SC injections, patient compliance is an issue, hos-

pital visits for drug infusion permit other evaluations on a reg-

ular basis, or even when social contact is an important part of

patient well-being. Thus, the potential for choice in the mode

of golimumab delivery is advantageous. This flexibility in

dosing route raises questions regarding the extent to which

golimumab dose can be optimized to equate the dose and/or

mode of delivery to the most favorable efficacy/toxicity ratio.

Future golimumab trials will address such questions.

Thus, these novel data evaluating 2 different modes of

administration of the same compound have demonstrated that

response to golimumab is maintained or improved, without

penalty in toxicity/tolerability, following a switch from IV to

SC delivery. The reverse circumstance (switching from SC to

IV golimumab) is being studied in an ongoing phase IIIb

study. 

ACKNOWLEDGMENT

The authors thank Michelle Perate, MS, and Mary Whitman, PhD, Janssen

Biotech Inc., for writing support.

REFERENCES

1. Camussi G, Lupia E. The future role of anti tumor necrosis factor

(TNF) products in the treatment of rheumatoid arthritis. Drugs

1998;55:613-20.

2. Oppenheimer-Marks N, Lipsky PE. Adhesion molecules in arthritis:

control of T cell migration into the synovium. In: Miossec P, van

den Berg WB, Firestein GS, editors. T cells in arthritis. Basel,

Switzerland: Birkhauser Verlag; 1998:129-48.

3. Gravallese EM, Goldring SR. Cellular mechanisms and the role of

cytokines in bone erosions in rheumatoid arthritis. Arthritis Rheum

2000;43:2143-51.

4. Sfikakis PP. The first decade of biologic TNF antagonists in clinical

practice: Lessons learned, unresolved issues and future directions.

Curr Dir Autoimmun 2010;11:180-210.

5. Kay J, Matteson EL, Dasgupta B, Nash P, Durez P, Hall S, et al.

Golimumab in patients with active rheumatoid arthritis despite

treatment with methotrexate: A randomized, double-blind, 

placebo-controlled, dose-ranging study. Arthritis Rheum

2008;58:964-75. Erratum in: Arthritis Rheum 2010;62:3518.

6. Keystone E, Genovese MC, Klareskog L, Hsia EC, Hall S, Miranda

PC, et al. Golimumab in patients with active rheumatoid arthritis

despite methotrexate therapy: 52-week results of the 

GO-FORWARD study. Ann Rheum Dis 2010;69:1129-35. Erratum

in: Ann Rheum Dis 2011;70:238-9.

7. Keystone EC, Genovese MC, Klareskog L, Hsia EC, Hall ST,

Miranda PC, et al. Golimumab, a human antibody to TNF-α given

by monthly subcutaneous injections, in active rheumatoid arthritis

despite methotrexate therapy: The GO-FORWARD Study. Ann

Rheum Dis 2009;68:789-96. Erratum in: Ann Rheum Dis

2011;70:238.

8. Smolen JS, Kay J, Doyle MK, Landewé R, Matteson EL,

Wollenhaupt J, et al. Golimumab in patients with active rheumatoid

arthritis after treatment with tumour necrosis factor α inhibitors

(GO-AFTER study): A multicentre, randomised, double-blind,

placebo-controlled, phase III trial. Lancet 2009;374:210-21.

Erratum in: Lancet 2009;374:1422. Comment in: Lancet

2009;374:178-80.

9. Kavanaugh A, McInnes I, Mease P, Krueger GG, Gladman D,

Gomez-Reino J, et al. Golimumab, a new human tumor necrosis

factor α antibody, administered every four weeks as a subcutaneous

injection in psoriatic arthritis. Twenty-four week efficacy and safety

results of a randomized, placebo-controlled study. Arthritis Rheum

2009;60:976-86. Erratum in: Arthritis Rheum 2010;62:2555.

10. Inman RD, Davis JC Jr, van der Heijde D, Diekman L, Sieper 

J, Kim SI, et al. Efficacy and safety of golimumab in patients with

ankylosing spondylitis: results of a randomized, double-blind,

placebo-controlled, phase III trial. Arthritis Rheum 

2008;58:3402-12.

11. Kremer J, Ritchlin C, Mendelsohn A, Baker D, Kim L, Xu Z, et al.

Golimumab, a new human anti-tumor necrosis factor alpha 

antibody, administered intravenously in patients with active

rheumatoid arthritis: Forty-eight-week efficacy and safety results of

a phase III randomized, double-blind, placebo-controlled study.

Arthritis Rheum 2010;62:917-28. Erratum in: Arthritis Rheum

2010;62:3130. 

12. Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF,

Cooper NS, et al. The American Rheumatism Association 1987

revised criteria for the classification of rheumatoid arthritis.

Arthritis Rheum 1988;31:315-24.

13. Felson DT, Anderson JJ, Boers M, Bombardier C, Furst D,

Goldsmith C, et al. American College of Rheumatology.

Preliminary definition of improvement in rheumatoid arthritis.

Arthritis Rheum 1995;38:727-35.

14. Prevoo ML, van’t Hof MA, Kuper HH, van Leeuwen MA, van de

Putte LB, van Riel PL. Modified disease activity scores that include

twenty-eight-joint counts: Development and validation in a

prospective longitudinal study of patients with rheumatoid arthritis.

Arthritis Rheum 1995;38:44-8. 

15. Wells G, Becker JC, Teng J, Dougados M, Schiff M, Smolen J, et

al. Validation of the 28-joint Disease Activity Score (DAS28) and

European League Against Rheumatism response criteria based on

C-reactive protein against disease progression in patients with

rheumatoid arthritis, and comparison with the DAS28 based on 

erythrocyte sedimentation rate. Ann Rheum Dis 2009;68:954-60.

16. van Riel PL, van Gestel AM, Scott DL. EULAR handbook of 

clinical assessments in rheumatoid arthritis. Alphen Aan Den Rijn,

The Netherlands: Van Zuiden Communications B.V.; 2000:40.

17. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient

outcome in arthritis. Arthritis Rheum 1980;23:137-45.

18. Ware JE Jr, Sherbourne CD. The MOS 36 item short form health

survey (SF 36). I. Conceptual framework and item selection. Med

Care 1992;30:473-83. 

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

