
EXTENDED REPORT

Radiographic benefit and maintenance of clinical
benefit with intravenous golimumab therapy in
patients with active rheumatoid arthritis despite
methotrexate therapy: results up to 1 year of the
phase 3, randomised, multicentre, double blind,
placebo controlled GO-FURTHER trial
Michael E Weinblatt,1 Rene Westhovens,2,3 Alan M Mendelsohn,4 Lilianne Kim,4

Kim Hung Lo,4 Shihong Sheng,4 Lenore Noonan,4 Jiandong Lu,4 Zhenhua Xu,4

Jocelyn Leu,4 Daniel Baker,4 Clifton O Bingham,5 on behalf of the GO-FURTHER
investigators

Handling editor Tore K Kvien

▸ Additional material is
published online only. To view
please visit the journal online
(http://dx.doi.org/10.1136/
annrheumdis-2013-203742).

For numbered affiliations see
end of article

Correspondence to
Dr M E Weinblatt, Harvard
Medical School, Division of
Rheumatology, Immunology
and Allergy, Brigham and
Women’s Hospital, 75 Francis
Street, Boston, MA 02115,
USA; mweinblatt@partners.org

Received 8 April 2013
Revised 19 July 2013
Accepted 27 July 2013
Published Online First
3 September 2013

To cite: Weinblatt ME,
Westhovens R,
Mendelsohn AM, et al. Ann
Rheum Dis 2014;73:
2152–2159.

ABSTRACT
Objective Report on radiographic effects and
maintenance of clinical benefit with intravenous
golimumab 2 mg/kg+methotrexate (MTX) for up to week
(wk) 52 in active rheumatoid arthritis (RA).
Methods Patients (n=592) with active RA (≥6/66
swollen, ≥6/68 tender joints, C reactive protein (CRP)
≥1.0 mg/dL and positive for rheumatoid factor and/or
anticyclic citrullinated protein antibody at screening)
despite MTX ≥3 months (stable dose of 15–25 mg/week
for ≥4 weeks) participated in this multicentre,
international, randomised, double blind, placebo
controlled, phase 3 study. Patients were randomised (2:1)
to receive intravenous golimumab 2 mg/kg or placebo
infusions at weeks 0 and 4 and then every 8 weeks;
patients continued their stable MTX regimen. Placebo
patients started golimumab 2 mg/kg at wk16 (early
escape; <10% improvement in tender and swollen joints)
or wk24 (crossover by design). Week 24 and wk52
radiographic (van der Heijde-Sharp (vdH-S) scores),
clinical efficacy and safety data up to 1 year are reported
here.
Results Significant and rapid clinical improvement was
observed up to wk24 of intravenous golimumab therapy.
Golimumab+MTX treated patients demonstrated less
radiographic progression than placebo treated patients at
wk24 (vdH-S score mean change 0.03 vs 1.09; p<0.001)
and wk52 (0.13 vs 1.22; p=0.001). Among patients with
≥20% improvement in the American College of
Rheumatology response criteria or who achieved a ‘good’
or ‘moderate’ response according to the 28 joint Disease
Activity Score employing CRP at wk24, approximately
80% maintained this response up until wk52. Through an
average of 43.5 weeks of follow-up, 64.6% of patients
receiving golimumab+MTX reported adverse events, most
commonly non-serious infections.
Conclusions In patients with active RA despite MTX,
intravenous golimumab+MTX yielded significant
inhibition of structural damage at wk24 and wk52, and
sustained clinical improvement in signs and symptoms
with no new safety signals up to 1 year.

ClinicalTrials.gov NCT00973479, EudraCT 2008–
006 064–11.

Patients with rheumatoid arthritis (RA) who dem-
onstrate an inadequate response to disease modify-
ing antirheumatic drugs, such as methotrexate
(MTX), are often treated with one or more antitu-
mour necrosis factor (TNF) agents.1 The human
monoclonal antibody, golimumab, has demon-
strated safety and efficacy in phase 3 trials in the
treatment of patients with RA when administered
via subcutaneous injection,2–4 as well as when
administered as an intravenous infusion.5 6

In the recent GO-FURTHER trial, intravenous
golimumab was given as a 2 mg/kg infusion at week
0 (wk0) and wk4, followed by every 8 week (q8w)
maintenance therapy.6 Six month results indicated
that the addition of intravenous golimumab rapidly
and significantly improved RA signs and symptoms,
and physical function in patients with active RA,
despite ongoing MTX therapy.6 We now report
radiographic findings at wk24 and wk52 and clinical
efficacy and safety findings assessed after up to
1 year of the GO-FURTHER trial.

PATIENTS AND METHODS
Patients
The GO-FURTHER patient eligibility criteria have
been detailed previously (also see online supple-
mentary text).6 Adults with active RA despite MTX
for ≥3 months (stable regimen of 15–25 mg/week
for ≥4 weeks) were enrolled. Active RA was defined
by ≥6 of 66 swollen joints and ≥6 of 68 tender
joints at screening and baseline, and a screening
C reactive protein (CRP) concentration ≥1.0 mg/dL
(upper limit of normal 1.0 mg/dL). All patients
were positive for rheumatoid factor and/or anticyc-
lic citrullinated protein at screening and naïve to
prior anti-TNF treatment.
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Study design and assessments
Patients enrolled into the multicentre, double blind, placebo
controlled GO-FURTHER study were randomly (2:1) assigned,
via an interactive voice response system, and stratified by screen-
ing CRP (<1.5 mg/dL, ≥1.5 mg/dL) and investigational site, to
receive intravenous golimumab 2 mg/kg or placebo infusions at
wk0, wk4 and then q8w up to wk100, followed by 12 weeks of
safety follow-up (also see online supplementary text). Patients
randomised to placebo with <10% improvement in swollen and
tender joint counts from baseline to wk16 early escaped (EE'd)
from placebo to intravenous golimumab 2 mg/kg, beginning at
wk16 and wk20, followed by q8w maintenance infusions.
Placebo patients who did not EE crossed over to golimumab
2 mg/kg at wk24 and wk28 and then q8w. Patients assigned to
golimumab also received placebo infusions at wk16 and wk24
to maintain blinding, regardless of EE status; escalation beyond
2 mg/kg was not permitted. All patients continued to receive a
stable regimen of MTX (≥15 but ≤25 mg/week).

Radiographs of the hands and feet obtained at baseline, wk24
and wk52 or on study agent discontinuation (unless obtained
within the previous 8 weeks) were assessed using van der
Heijde-Sharp (vdH-S) scoring.7 In both randomised groups,
patients with <10% improvement in joint counts had radio-
graphs of the hands and feet obtained at wk16 rather than at
wk24 and the wk24 scores were determined via linear extrapo-
lation using baseline and wk16 scores. Radiographic images
were evaluated by two independent readers (and an adjudicator
in predefined cases) blinded to time point, patient identity and
treatment (also see online supplementary text).

The study’s primary endpoint was the proportion of patients
achieving ≥20% improvement in the American College of
Rheumatology (ACR20) response criteria8 at wk14 (reported
previously).6 Four major secondary endpoints included: wk14
28 joint Disease Activity Score employing CRP (DAS28–CRP)
response (European League Against Rheumatism good or mod-
erate response), wk14 change from baseline in the Health
Assessment Questionnaire-Disability Index (HAQ-DI), at least
50% improvement in ACR (ACR50) response criteria at wk24
(all reported previously6) and wk24 change from baseline in
vdH-S score (reported herein).

Proportions of patients achieving a DAS28–CRP <2.69–12

were also determined. Improvement in functional status was
assessed using the HAQ-DI.13 An improvement in HAQ-DI
≥0.25 units was considered clinically significant.14 Simplified
Disease Activity Index (SDAI) and Clinical Disease Activity Index
(CDAI)15–17 scores up to wk52 were also determined in a post
hoc analysis. Results of quality of life assessments up to wk52
will be reported separately. Blood samples were evaluated for
determination of serum golimumab concentrations and anti-
bodies to golimumab using the respective validated immunoas-
says.18 Safety endpoints assessed up to wk52 included the
frequency and type of adverse events (AEs) and serious AEs, and
changes from baseline in clinical laboratory parameters.

Statistical analyses
Patient data were summarised using descriptive statistics (also
see online supplementary text). Statistical analyses were con-
ducted by Janssen Research & Development and reviewed by all
of the authors. Hypothesis testing in the primary and major sec-
ondary analyses was controlled by sequential testing to adjust
for multiplicity. All statistical tests were performed at a two
sided significance level of 0.05.

In the primary and major secondary efficacy analyses, the pro-
portions of patients achieving a response were compared
between treatment groups using a two sided Cochran–Mantel–
Haenszel test (for dichotomous endpoints) and analysis of vari-
ance on the van der Waerden19 normal scores (for continuous
endpoints), stratified by screening CRP (<1.5, ≥1.5 mg/dL).
Additional details of clinical efficacy analyses for data collected
at visits scheduled up to wk24 have been reported previously.6

For wk52 clinical efficacy data, intent to treat analyses were per-
formed, whereby patients were assessed by their initially rando-
mised treatment group; patients who EE'd or crossed over to
active treatment remained within their original randomised
group. Last observation carried forward methodology was
employed for imputation of missing data for continuous vari-
ables. Analyses of radiographic data were conducted according
to the patient’s randomised treatment group. Because patients
who EE'd had a radiograph at wk16 rather than wk24, the
wk24 vdH-S score of these patients was determined via linear
extrapolation using baseline and wk16 scores.

RESULTS
Patient disposition and baseline characteristics
The first patient was screened on 14 September 2009, and the
final patient enrolled received the wk52 infusion on
25 November 2011. The study was conducted at 92 sites in
three Latin American (119 patients), five European (355
patients), one North American (61 patients) and four Asia
Pacific (57 patients) countries. The wk52 database was locked
on 1 March 2012 to include additional safety data. Among the
592 randomised patients, 570 (96.3%) completed the 24 week
study period and 22 (3.7%) discontinued study agent before
wk24.6 An additional 20 patients discontinued the study agent
from wk24 to wk52, most due to AEs (seven patients) or with-
drawal of consent (five patients). Additional patient disposition
information is provided in the online supplementary figure S1.

Baseline patient and disease characteristics indicative of active
disease have been reported previously.6 The largely Caucasian
(80.4%) and female (81.6%) population entered the study with
an overall median disease duration of 4.7 years (also see table 1
for additional baseline data).

Radiographic findings
Radiographic progression up to week 24
Patients who received golimumab 2 mg/kg+MTX demonstrated
significantly less progression from baseline to wk24 in total
vdH-S score versus patients receiving placebo+MTX (mean
changes 0.03 vs 1.09; p<0.001) (table 2, figure 1A) (see also
online supplementary text). Similar results were observed in the
prespecified analysis for patients with screening CRP ≥1.5 mg/dL
or <1.5 mg/dL (table 2). Additional sensitivity analyses con-
ducted (see online supplementary text—statistical analyses) for
this major secondary endpoint were confirmatory—that is, they
yielded statistically significant treatment differences and demon-
strated little difference from that based on the primary analysis
(data not shown). In addition, the results of subgroup analyses
based on baseline demographics (see online supplementary figure
S2C) supported the efficacy of golimumab+MTX in inhibiting
radiographic progression. As part of these subgroup analyses,
patients with CRP <1.0 mg/dL and CRP >1.0 mg/dL at wk0
who received golimumab+MTX both demonstrated statistically
significant treatment differences in radiographic progression
compared with placebo+MTX treated patients (data not shown).

The cumulative probability plot for total vdH-S scores
(figure 1B) demonstrated clear separation, with greater inhibition
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of progression and fewer numbers of patients with progression
among golimumab than placebo treated patients. Larger propor-
tions of patients who received golimumab+MTX than placebo
+MTX demonstrated a change of 0 or less in vdH-S score
(70.6% vs 57.4%, respectively; p=0.001) (figure 1C). Similarly,
lower proportions of golimumab+MTX than placebo+MTX
treated patients demonstrated radiographic progression based on
the smallest detectable change (SDC)20 in overall radiographic
progression (SDC=1.91; 8.6% vs 19.3%, respectively;
p<0.001), in erosion alone (SDC=1.57; 3.8% vs 10.7%;

p=0.001) and in joint space narrowing ( JSN) alone (SDC=1.19;
9.9% vs 17.3%; p=0.010) (figure 1D).

Significant improvements with golimumab+MTX versus
placebo+MTX were observed in erosion (mean changes of −0.12
vs 0.53, respectively; p<0.001) and JSN (0.14 vs 0.56, respect-
ively; p=0.002) scores (figure 1A). The cumulative probability
plots for erosion and JSN scores (see online supplementary figures
S2A and S2B) demonstrated clear separation, with greater inhib-
ition of progression and fewer numbers of patients with progres-
sion among golimumab than placebo treated patients.

Table 1 Summary of demographics and disease characteristics at baseline (randomised patients)

Placebo+MTX Golimumab 2 mg/kg+MTX All patients

Randomised patients (n) 197 395 592
Age (years)

Mean±SD 51.4±11.26 51.9±12.55 51.8±12.13
Median (range) 52.0 (19, 78) 53.0 (18, 83) 52.0 (18, 83)

Women (n (%)) 157 (79.7) 326 (82.5) 483 (81.6)
Disease duration (years)

Mean±SD 7.0±7.24 6.9±7.00 6.9±7.08
Median (IQ range) 4.8 (1.9, 9.6) 4.6 (1.8, 9.6) 4.7 (1.9, 9.6)

Total vdH-S score (0–448) (n) 193 391 584
Mean±SD 50.3 (59.85) 47.6 (54.63) 48.5 (56.37)
Median (IQ range) 29.0 (8.5, 77.2) 28.0 (9.0, 67.5) 28.5 (9.0, 68.0)

Erosion score (0–168)
Mean±SD 25.6 (32.38) 23.9 (29.00) 24.5 (30.15)
Median (IQ range) 13.0 (4.0, 36.0) 13.5 (4.0, 32.0) 13.3 (4.0, 35.0)

JSN score (0–280)
Mean±SD 24.6 (29.47) 23.7 (28.26) 24.0 (28.64)
Median (IQ range) 12.5 (4.0, 37.5) 13.00 (3.0, 35.5) 13.0 (3.3, 36.0)

Swollen joint count (0–66)
Mean±SD 14.8±8.54 15.0±8.23 14.9±8.33
Median (IQ range) 12.0 (8.0, 19.0) 12.0 (9.0, 19.0) 12.0 (9.0, 19.0)

Tender joint count (0–68)
Mean±SD 25.9±14.13 26.4±13.93 26.3±13.99
Median (IQ range) 22.0 (14.0, 36.0) 24.0 (15.0, 35.0) 23.0 (15.0, 35.0)

CRP (normal ≤1.0 mg/dL)
Mean±SD 2.2±1.88 2.8±2.86 2.6±2.59
Median (IQ range) 1.7 (0.9, 3.0) 2.0 (1.0, 3.4) 1.9 (0.9, 3.3)

DAS28-CRP
Mean±SD 5.9±0.93 6.0±0.82 5.9±0.86
Median (IQ range) 6.0 (5.2, 6.6) 5.9 (5.3, 6.5) 5.9 (5.3, 6.5)

CDAI (0–76)
Mean±SD 38.4±12.45 38.5±11.60 38.4±11.88
Median (IQ range) 38.0 (28.8, 47.1) 37.0 (29.8, 45.7) 37.3 (29.7, 45.9)
Disease activity (n (%))

Low (>2.8 and <10) 1 (0.5) 0 1 (0.2)
Moderate (≥10 and <22) 16 (8.1) 17 (4.3) 33 (5.6)
High (≥22) 180 (91.4) 378 (95.7) 558 (94.3)

SDAI (0–86)
Mean±SD 40.6±12.88 41.3±12.29 41.1±12.49
Median (IQ range) 40.0 (30.5, 50.2) 39.8 (31.9, 49.3) 39.8 (31.0, 49.6)
Disease activity (n (%))

Low (>3.3 and <11) 1 (0.5) 0 1 (0.2)
Moderate (≥11 and <26) 26 (13.2) 26 (6.6) 52 (8.8)
High (≥26) 170 (86.3) 369 (93.4) 539 (91.0)

HAQ-DI (0–3)
Mean±SD 1.6±0.62 1.6±0.67 1.6±0.65
Median (IQ range) 1.6 (1.3, 2.0) 1.6 (1.1, 2.0) 1.6 (1.1, 2.0)

CDAI, Clinical Disease Activity Index; CRP, C reactive protein; DAS28, Disease Activity Score employing 28 joints; HAQ-DI, Health Assessment Questionnaire-Disability Index;
JSN, joint space narrowing; MTX, methotrexate; SDAI, Simplified Disease Activity Index; vdH-S, van der Heijde-Sharp.
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Radiographic progression up to week 52
At wk52, patients randomised to placebo+MTX (who received
golimumab+MTX from wk16 to wk52 or from wk24 to wk52)
exhibited significantly more radiographic progression than those
receiving golimumab+MTX beginning at wk0 (1.22 vs 0.13;
p=0.001) (figure 2A). Between wk24 and wk52, patients ini-
tially randomised to golimumab+MTX generally demonstrated
minimal change in total vdH-S score (mean change of 0.15).
Importantly, patients initially randomised to placebo+MTX
who began golimumab at wk16 or wk24 also demonstrated
limited radiographic progression between wk24 and wk52
(mean change of 0.12), with progression being similar to
patients initially randomised to golimumab+MTX (figure 2B).

Clinical efficacy assessments
As reported previously, the study’s primary endpoint (ie,
ACR20 response at wk14) was achieved (p<0.001).6 A capsular
summary for the primary and three of the four major secondary
endpoints is provided in table 3.

At wk52, ACR20, ACR50 and at least 70% ACR improve-
ment (ACR70) response rates were 65.8%, 38.7% and 18.2%,
respectively, among patients who received golimumab+MTX
for a full year. Importantly, 82% (201/245) of these patients
who achieved ACR20 responses by wk24 maintained these
responses at wk52, and 40.1% (55/137) of ACR20 non-

responders at wk24 subsequently achieved an ACR20 response
by wk52. Similarly, 71.7% and 60.9% of ACR50 and ACR70
responders, respectively, at wk24 maintained these levels of
response at wk52 (table 3).

Also at wk52, the DAS28–CRP response (eg, good/moderate)
rate was maintained at 81.3% among patients initially rando-
mised to golimumab+MTX. Importantly, 88.0% of patients
who achieved a DAS28–CRP good/moderate response at wk24
maintained this level of efficacy up to wk52 (table 3; see also
online supplementary figure S3).

By wk52, all golimumab treated patients demonstrated mean
improvements from baseline in CDAI of 22 points and in SDAI
of 23 points. In addition, while the vast majority of patients
demonstrated high disease activity at baseline, approximately
75% of patients who initiated golimumab+MTX reached remis-
sion or low/moderate disease activity by these indices at wk52
(table 3).

Similarly, the early improvements seen in HAQ-DI scores
during the initial study period were generally maintained among
patients randomised to golimumab+MTX, with median and
mean changes from baseline to wk52 of 0.38 and 0.51, respect-
ively, in comparison with median and mean changes from base-
line to wk14 of 0.50 and 0.50, respectively.6

Golimumab pharmacokinetics and immunogenicity
Golimumab concentrations reached steady state at wk12, with
median trough serum golimumab concentrations of 0.27, 0.21
and 0.30 μg/mL at wk12, wk20 and wk52, respectively, suggest-
ing maintenance of drug exposure up to wk52 with q8w admin-
istration of golimumab 2 mg/kg. The overall cumulative
incidences of antibodies to golimumab at wk24 (3.0%, 13/440)
and wk52 (4.6%, 26/560) were low. In all 26 antibody positive
patients up to wk52, antibodies were neutralising to study
agent. Serum golimumab concentrations were generally lower in
patients who tested positive for antibodies to golimumab than
in patients without evidence of antibodies to golimumab (data
not shown). Overall, at wk52, ACR20 and ACR50 responses
were observed in 14 (53.8%) of 26 and five (19.2%) of
26 patients who were antibody positive, respectively, versus
353 (66.1%) of 534 and 203 (38.0%) of 534 patients who were
antibody negative, respectively. While no definitive conclusions
regarding the relationship between positive antibody status and
efficacy can be made due to the small number of antibody posi-
tive patients, these data suggest that anti-golimumab antibodies
may diminish the agent’s clinical efficacy. No relationship
between antibodies to golimumab and the development of infu-
sion reactions was evident, with 3.6% of all patients, 4.6% of
antibody positive patients and 4.3% of antibody negative
patients having had such reactions (also see ‘Safety’ below).

Safety
Up to wk52, 64.6% of all golimumab+MTX treated patients
reported AEs, reflecting an increase from the 52.9% AE rate
reported up to wk24.6 The most commonly reported AEs were
upper respiratory tract infection, bronchitis, headache, naso-
pharyngitis, hypertension, pharyngitis and urinary tract infec-
tions (see online supplementary table S1). Similarly, the rate of
serious AEs among all golimumab+MTX treated patients
increased from wk24 (4.1%)6 to wk52 (8.6%). Serious infec-
tions continued to comprise the most commonly reported
serious AEs, occurring in 1.9% of all golimumab+MTX treated
patients (see online supplementary table S1); infection types
appeared to be predominantly singular events. One patient in
Mexico, whose baseline skin and serum tuberculosis (TB)

Table 2 Summary of change from baseline to week 24 in van der Heijde-Sharp
score (randomised patients)

Placebo+MTX
Golimumab
2 mg/kg+MTX

Randomised patients (n) 197 395
Change in total vdH-S score
Mean (SD) 1.09±3.19 0.03±1.90
Median (IQ range) 0.00 (0.00, 1.49) 0.00 (−0.50, 0.50)

p Value vs placebo+MTX <0.001
Patients with screening CRP
≥1.5 mg/dL (n)

163 326

Mean (SD) 1.10±3.21 −0.03±1.78
Median (IQ range) 0.00 (0.00, 1.50) 0.00 (−0.50, 0.50)

Patients with screening CRP
<1.5 mg/dL (n)

34 69

Mean (SD) 1.04±3.19 0.31±2.39
Median (IQ range) 0.00 (0.00, 0.50) 0.00 (−0.50, 1.00)

Total hand vdH-S score
Mean (SD) 0.66±2.11 0.01±1.56
Median (IQ range) 0.00 (0.00, 0.75) 0.00 (−0.48, 0.50)

p Value vs placebo+MTX <0.001
Total feet vdH-S score
Mean (SD) 0.43±1.69 0.03±0.88
Median (IQ range) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00)

p Value vs placebo+MTX 0.012
Change in Erosion score

Mean (SD) 0.53±2.09 −0.12±1.15
Median (IQ range) 0.00 (0.00, 0.50) 0.00 (−0.50, 0.00)

p Value vs placebo+MTX <0.001
Change in JSN score

Mean (SD) 0.56±1.73 0.14±1.33
Median 0.00 (0.00, 0.50) 0.00 (0.00, 0.00)

p Value vs placebo+MTX 0.002

CRP, C reactive protein; JSN, joint space narrowing; MTX, methotrexate; vdH-S, van
der Heijde-Sharp.
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testing was negative, was diagnosed, approximately 6 months
after symptom onset, with fatal abdominal TB. No serious
opportunistic infections were documented up to wk52; one
patient in South Korea developed uncomplicated cryptococcal
pneumonia after wk52. The patient recovered following one

dose of intravenous fluconazole 100 mg followed by 6 months
of oral fluconazole 400 mg once daily.

Two additional patients enrolled in the study died between
wk24 and wk52. One patient in the placebo+MTX group died
prior to wk24 due to a presumed stroke resulting from

Figure 1 Changes in van der Heijde-Sharp (vdH-S) scores at week 24: total, erosion and joint space narrowing scores (A). Cumulative probability
plots for total vdH-S scores (B). Patients with change of 0 or less in the total vdH-S score (C) and patients with change in excess of the smallest
detectable change (SDC) (D). GLM, golimumab; MTX, methotrexate; PBO, placebo.
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hypertensive crisis.6 A 32-year-old woman in the golimumab
+MTX group died at approximately wk36 from a presumed
myocardial infarction (no autopsy was performed) secondary to
community acquired pneumonia.

Among all golimumab+MTX treated patients, three patients
were diagnosed with a malignancy (a previously reported case
of breast cancer prior to wk24,6 one case of cervical carcinoma
stage 0 and a basal cell carcinoma between wk24 and wk52).
No lymphomas or leukaemias were reported up to 52 weeks.
One case of flare of pre-existing chronic lymphocytic leukaemia,
Rai stage 1, occurred after the wk52 database lock in a
55-year-old patient with an extensive family history of chronic
lymphocytic leukaemia. No cases of demyelination were
reported up to wk52.

Three serious cardiovascular events occurred between wk24
and wk52, including unstable angina (placebo→golimumab
+MTX), atrial fibrillation (golimumab+MTX) and myocardial
infarction (golimumab+MTX; discussed above). No new onset
of congestive heart failure was observed up to wk52.

The rate of infusion reactions (0.7%) and the proportions of
patients with infusion reactions (3.6% overall, 4.6% antibody
positive, 4.3% antibody negative), most commonly skin reactions
(six patients with rash reactions), cardiac (four patients, bradycar-
dia/palpitations) and vascular (four patients, hypotension/hyper-
tension/flushing) disorders, in the golimumab+MTX group
continued to be low up to wk52 (see also online supplementary
table S1). No infusion reaction was serious or severe, regardless of
antibody to golimumab status, and no delayed hypersensitivity or
serum sickness-like reactions were observed. One patient (golimu-
mab+MTX) had an anaphylactic reaction caused by anaesthesia
for a minor surgical procedure (bronchoscopy).

DISCUSSION
In the multicentre, double blind, placebo controlled
GO-FURTHER study, patients with active RA despite

background MTX therapy received intravenous golimumab
2 mg/kg or placebo infusions, administered at wk0 and wk4 fol-
lowed by q8w dosing, along with stable background MTX. As
previously reported, addition of intravenous golimumab 2 mg/
kg to MTX rapidly and significantly improved RA signs and
symptoms and was generally well tolerated by patients with
active RA despite ongoing MTX therapy.6 Radiographic findings
now reported indicate that patients receiving golimumab 2 mg/
kg+MTX demonstrated significantly less progression from base-
line to wk24 in total vdH-S, erosion and JSN radiographic
scores compared with patients treated with placebo+MTX.
Between wk24 and wk52, patients initially randomised to goli-
mumab+MTX demonstrated minimal change in the total
vdH-S score. Importantly, patients initially randomised to
placebo+MTX who began golimumab at wk16 and wk24 also
demonstrated limited radiographic progression between wk24
and wk52, with progression similar to patients initially rando-
mised to golimumab+MTX. These findings appear to demon-
strate stabilisation of radiographic disease within 6 months after
the onset of golimumab+MTX therapy.

Patients enrolled in the GO-FURTHER trial of intravenous
golimumab appear to have had more active inflammation (base-
line median CRP of 1.9 mg/dL) and more radiographic progres-
sion (baseline mean total vdH-S score of 48.5) at study outset
versus patients with RA assessed in the GO-FORWARD trial of
subcutaneous golimumab (CRP of 0.8–1.0 mg/dL and (baseline
mean total vdH-S scores of 29.7–39.6),21 which may be one of
the reasons for differences in radiographic progression between
studies. Results may have also been influenced by differential
drug exposure/serum concentrations, although this hypothesis
does not explain marked differences in placebo progression
rates.

The longer term clinical efficacy and safety data also reported
here showed sustained clinical improvement and a stable safety
profile with 1 year of intravenous golimumab+MTX therapy.

Figure 2 Changes in total van der Heijde-Sharp (vdH-S) scores from baseline to week 52 (A) and from week 24 to week 52 (B). GLM, golimumab;
MTX, methotrexate; PBO, placebo.
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Importantly, more than 80% of golimumab patients who
achieved ACR20, DAS28–CRP (good/moderate) and/or
HAQ-DI (improvement ≥0.25 units) responses by wk24 main-
tained these responses at wk52. In addition, patients whose goli-
mumab therapy was delayed by 4–6 months achieved response

rates at 1 year that matched those of patients starting golimu-
mab at study outset.

Intravenously administered golimumab continued to be well tol-
erated by study participants during the second half of the first year
of therapy, with no new safety signals identified from the safety

Table 3 Summary of clinical efficacy (randomised patients)

Capsular summary of clinical efficacy to week 246

Placebo+MTX Golimumab 2 mg/kg+MTX

Randomised patients (n) 197 395
Primary endpoint: ACR20 response at week 14 (n (%)) 49/197 (24.9) 231/395 (58.5)

p Value vs placebo+MTX <0.001
Major secondary endpoints reported previously
EULAR moderate/good (DAS28-CRP) response at week 14 (n (%)) 79/197 (40.1) 321/395 (81.3)
p Value vs placebo+MTX <0.001

ACR50 response at week 24 (n (%)) 26/197 (13.2) 138/395 (34.9)
p Value vs placebo+MTX <0.001

Improvement from baseline in HAQ-DI score at week 14 (mean±SD) 0.19±0.56 0.50±0.58
Median (IQ range) 0.13 (−0.13, 0.50) 0.50 (0.13, 0.88)
p Value vs placebo+MTX <0.001

Clinical efficacy to week 52

Placebo→Golimumab 2 mg/kg+MTX Golimumab 2 mg/kg+MTX All patients

Randomised patients (n) 197 395 592
ACR response at week 52 (n (%))

ACR20 121 (61.4) 260 (65.8) 381 (64.4)
ACR50 62 (31.5) 153 (38.7) 215 (36.3)
ACR70 29 (14.7) 72 (18.2) 101 (17.1)

Maintenance of ACR response from week 24 to week 52 (n (%))
ACR20 53/63 (84.1) 201/245 (82.0) 254/308 (82.5)

ACR50 22/26 (84.6) 99/138 (71.7) 121/164 (73.8)
ACR70 5/8 (62.5) 42/69 (60.9) 47/77 (61.0)

ACR response at week 52 among week 24 non-responders (n (%))
ACR20 68/128 (53.1) 55/137 (40.1) 123/265 (46.4)
ACR50 40/165 (24.2) 54/244 (22.1) 94/409 (23.0)
ACR70 24/183 (13.1) 30/313 (9.6) 54/496 (10.9)

DAS28–CRP moderate/good response (n (%))
At week 52 149 (75.6) 321 (81.3) 470 (79.4)
Maintenance from week 24 to week 52 83/89 (93.3) 279/317 (88.0) 362/406 (89.2)

HAQ-DI improvement ≥0.25 units (n (%))
At week 52 123 (62.4) 253 (64.1) 376 (63.5)
Maintenance from week 24 to week 52 80/88 (90.9) 217/260 (83.5) 297/348 (85.3)

CDAI score
Improvement from baseline (mean±SD) 20.9±15.1 22.3±14.1 21.8±14.4

Median (IQ range) 19.5 (11.1, 32.4) 23.1 (12.9, 31.2) 22.1 (12.3, 31.3)
Disease activity (n (%))
Remission (≤2.8) 15 (7.6) 33 (8.4) 48 (8.1)
Low (>2.8 and <10) 54 (27.4) 114 (28.9) 168 (28.4)
Moderate (≥10 and <22) 73 (37.1) 140 (35.4) 213 (36.0)
High (≥22) 55 (27.9) 108 (27.3) 163 (27.5)

SDAI score
Improvement from baseline (mean±SD) 21.7±15.63 23.7±15.15 23.0±15.33

Median (IQ range) 20.3 (12.0, 33.8) 24.3 (14.2, 33.1) 22.9 (12.9, 33.3)
Disease activity (n (%))
Remission (≤3.3) 16 (8.1) 36 (9.1) 52 (8.8)
Low (>3.3 and <11) 55 (27.9) 114 (28.9) 169 (28.5)
Moderate (≥11 and <26) 74 (37.6) 153 (38.7) 227 (38.3)
High (≥26) 52 (26.4) 92 (23.3) 144 (24.3)

ACR, American College of Rheumatology; CDAI, Clinical Disease Activity Index; CRP, C reactive protein; DAS28, 28 joint Disease Activity Score; EULAR, European League Against
Rheumatism; HAQ-DI, Health Assessment Questionnaire-Disability Index; MTX, methotrexate; SDAI, Simplified Disease Activity Index.
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assessments made at wk24.6 Serious infections continued to com-
prise the most commonly reported serious AE. The single patient
who died from abdominal TB, despite a rigorous TB screening
protocol at study entry,22 and the patient who developed (and
recovered from) uncomplicated cryptococcal pneumonia after
wk52 underscore the need for continued vigilance in screening and
following patients treated with anti-TNF agents, as well as other
biologic therapies that impact on patient immune function.23 As
was observed with subcutaneous golimumab in patients with RA up
to wk52,24 few additional patients developed antibodies to golimu-
mab after wk24. The presence of antibodies did not appear to influ-
ence the occurrence of infusion reactions, similar to the pattern
observed with subcutaneous golimumab and injection site reactions.

Intravenous golimumab safety findings, including the occur-
rence of infusion reactions and serious infections, reported here
were consistent with those observed in patients with active RA
despite prior MTX therapy for whom subcutaneous dosing was
the sole route of golimumab administration.24 The comparable
nature of intravenous versus subcutaneous safety findings are also
supported by data from an intravenous to subcutaneous switch
golimumab trial of patients with RA, in which AE rates adjusted
for length of follow-up were generally comparable between intra-
venous and subcutaneous golimumab admin-istration.25

In summary, intravenously administered golimumab appears
to maintain clinical effect and significantly inhibits radiographic
progression up to 1 year of treatment. Continued review of data
to wk112 is planned.
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ONLINE SUPPLEMENTAL TEXT 

Patients. Stable (≥2 weeks) approved regimens of nonsteroidal anti-inflammatory drugs and/or 

oral corticosteroids (≤10 mg/day prednisone or equivalent) were allowed prior to and throughout 

the study. Patients were screened for the presence of active or latent tuberculosis (TB) via 

medical history; physical examination; recent close contacts; and serum, skin and radiographic 

evaluations. Any patient with active TB was excluded from trial participation; patients with any 

evidence of latent TB could participate if they received appropriate treatment for latent TB prior 

to or simultaneously with the first administration of study agent.  

Study design and assessments. The GO-FURTHER trial (ClinicalTrials.gov: NCT00973479, 

EudraCT 2008-006064-11) was conducted according to the Declaration of Helsinki and 

International Committee on Harmonization good clinical practices. The protocol was approved 

by each site’s institutional review board or ethics committee; all patients provided written 

informed consent.  

Golimumab and placebo were infused over 30 ± 10 minutes. Patients could receive standard 

prophylaxis for infusion reactions (e.g., acetaminophen, antihistamines), but not corticosteroids. 

Prophylaxis was provided only at the investigator’s discretion. 

For a particular radiograph, if the mean changes from baseline differed between the two readers 

by more than 10 points, an adjudicator (third reader) read all of the patient’s radiographs in the 

reading session in a blinded fashion.  

 



Statistical analyses. Sensitivity analyses conducted for the major radiographic endpoint 

included: 1) exclusion of patients missing baseline van der Heijde-Sharp (vdH-S) scores, 

2) using observed data after a patient changed randomized treatment (dropout retrieved), 3) last-

observation-carried-forward methodology for determining week-24 (wk24) scores for early 

escape patients, and 4) re-randomization test. Subgroup analyses based upon baseline disease 

characteristics, demographics, and medications were also conducted. 

Safety analyses were performed for all patients who received ≥1 infusion of study agent. The 

adverse event data were summarized using Medical Dictionary for Regulatory Activities (version 

10.1) system-organ class and preferred term.  

As reported previously,
6
 a sample size of 564 participants was estimated to provide a ≥99% 

power to detect significant treatment group differences in the primary endpoint. The sample size 

also ensured an adequate number of patients exposed to intravenous golimumab 2 mg/kg for 

safety assessments and provided a >90% power for the major radiographic secondary endpoint 

(wk24 change from baseline in vdH-S score), assuming mean changes from baseline in total 

vdH-S score of 1.2 with placebo+methotrexate (MTX) and 0.4 with golimumab+MTX, both with 

a standard deviation of 2.7. 

Radiographic findings. The two primary readers demonstrated good inter-reader agreement in 

scoring the images on the treatment group, patient, and individual joint levels (data not shown). 

Based on a re-read of 10% of patients with radiographic evaluations at each time point (baseline, 

wk24, and wk52), the intra-class correlation coefficient (0.97) was high. Weighted Kappa 

statistics ranging from 0.69 to 0.76 across the three time points for erosion and joint space 



narrowing scores of the hands and feet indicated agreement between the two primary readers at 

the individual joint level. 

Among the 592 patients included in the analysis of radiographic data, 127 (21%) had a missing 

value for the change from baseline in total vdH-S score at wk24. The majority of the missing 

values (82/127) were due to a design element of the study, i.e., meeting early escape criteria at 

wk16, at which time the radiographic image was taken for patients who met early escape criteria 

instead of at wk24, and were replaced via linear extrapolation. The remaining 45 (8%) patients 

had missing values due to various reasons such as early discontinuation, unavailable images, and 

images that could not be scored or were taken outside of the window; the vast majority of these 

missing values were replaced using the median change from baseline among all patients in the 

same C-reactive protein level stratum at screening (< 1.5 mg/dL or ≥ 1.5mg/dL). 

 



 

ONLINE SUPPLEMENTAL TABLE 

Table S1  Summary of adverse events through week 52;  treated patients   

 Golimumab  

 

Placebo + 

MTX  

Placebo + MTX 

→ Golimumab  

2 mg/kg + MTX 

at week 16  

Placebo + MTX 

→ Golimumab  

2 mg/kg + MTX 

at week 24  

Golimumab  

2 mg/kg  

+ MTX  

All  

Golimumab  

2 mg/kg + MTX 

Pts treated, N 197 68 121 395 584 

Mean weeks of follow-up  21.0 36.0 27.0 49.8 43.5 

Mean no. of administrations 4.2 4.9 3.9 6.6 5.9 

Pts with AEs, n (%) 98 (49.7%) 40 (58.8%) 62 (51.2%) 275 (69.6%) 377 (64.6%) 

Common AEs (>2% of golimumab-treated patients) by preferred term 

Upper resp tract infection 15 (7.6%) 5 (7.4%) 3 (2.5%) 41 (10.4%) 49 (8.4%) 

Bronchitis 2 (1.0%) 3 (4.4%) 5 (4.1%) 24 (6.1%) 32 (5.5%) 

Headache 5 (2.5%) 4 (5.9%) 2 (1.7%) 24 (6.1%) 30 (5.1%) 

Nasopharyngitis 5 (2.5%) 3 (4.4%) 5 (4.1%) 21 (5.3%) 29 (5.0%) 

Pharyngitis 2 (1.0%) 0 5 (4.1%) 22 (5.6%) 27 (4.6%) 

Hypertension 5 (2.5%) 4 (5.9%) 1 (0.8%) 21 (5.3%) 26 (4.5%) 

Urinary tract infection 6 (3.0%) 3 (4.4%) 3 (2.5%) 19 (4.8%) 25 (4.3%) 

Rheumatoid arthritis 12 (6.1%) 5 (7.4%) 2 (1.7%) 18 (4.6%) 25 (4.3%) 

Alanine aminotransferase 

increased 7 (3.6%) 4 (5.9%) 0 18 (4.6%) 22 (3.8%) 

Dyspepsia 3 (1.5%) 0 4 (3.3%) 13 (3.3%) 17 (2.9%) 

Aspartate aminotransferase 

increased 3 (1.5%) 2 (2.9%) 0 14 (3.5%) 16 (2.7%) 

Back pain 4 (2.0%) 1 (1.5%) 4 (3.3%) 11 (2.8%) 16 (2.7%) 



Table S1  Summary of adverse events through week 52;  treated patients   

 Golimumab  

 

Placebo + 

MTX  

Placebo + MTX 

→ Golimumab  

2 mg/kg + MTX 

at week 16  

Placebo + MTX 

→ Golimumab  

2 mg/kg + MTX 

at week 24  

Golimumab  

2 mg/kg  

+ MTX  

All  

Golimumab  

2 mg/kg + MTX 

Sinusitis 3 (1.5%) 1 (1.5%) 3 (2.5%) 10 (2.5%) 14 (2.4%) 

Influenza 4 (2.0%) 3 (4.4%) 0 10 (2.5%) 13 (2.2%) 

Diarrhea 2 (1.0%) 0 1 (0.8%) 11 (2.8%) 12 (2.1%) 

Nausea 3 (1.5%) 1 (1.5%) 3 (2.5%) 8 (2.0%) 12 (2.1%) 

Pts with infusion reactions 1 (0.5%) 4 (5.9%) 0 17 (4.3%) 21 (3.6%) 

Pts with serious AEs 6 (3.0%) 3 (4.4%) 4 (3.3%) 43 (10.9%) 50 (8.6%) 

Pts with serious infections 1 (0.5%) 1 (1.5%) 1 (0.8%) 9 (2.3%) 11 (1.9%) 

Pts with postbaseline 

abnormalities in ALT
1
      

Pts with TB prophylaxis 7/34 (20.6%) 4/16 (25.0%) 3/17 (17.6%) 24/48 (50.0%) 31/81 (38.2%) 

Pts with no TB prophylaxis 32/148 (21.6%) 21/47 (44.7%) 25/93 (26.9%) 113/309 (36.6%) 159/449 (35.4%) 

1
 Among patients with baseline ALT ≤ ULN. 

AE – adverse event, ALT – alanine aminotransferase, MTX - methotrexate, pts – patients, TB - tuberculosis, ULN – upper limit 

of normal 

 

 

 



Figure S1. 

 

 



Figure S2. 

 

 



 

Figure S3. 

 

 


