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Why golimumab in the treatment
of psoriatic arthritis, ankylosing spondylitis
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SUMMARY
Golimumab is an anti-TNF monoclonal antibody administred subcutaneously once a month and produced with
an innovative technology that minimizes immunogenicity. This paper reviews and updates the main studies on
the efficacy, safety and pharmacoeconomic aspects of treatment with golimumab of psoriatic arthritis, ankylos-

ing spondylitis and rheumatoid arthritis.
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Unique Features of the Molecule
Golimumab is a human monoclonal anti-
body specific for human TNF. It binds to
both the soluble and transmenbrane forms
of human TNF, giving rise to stable high-
affinity complexes and preventing the
binding of TNE. Monoclonal antibodies
were the first drugs to be produced with
modern biotechnology techniques. Labora-
tory animals are a quick source of antibod-
ies with high affinity and specificity, but
the immunogenicity of these molecules can
cause rapid clearance, reduced efficacy,
and increased risk of infusion reactions in
humans. By using new molecular biology
techniques, mouse antibodies were repro-
grammed in vitro to replace the amino acid
residues with corresponding sequences of
human origin (1).

Golimumab is a human monoclonal immu-
noglobulin G (IgG)1k produced by a cell
line of murine hydridomas with recombi-
nant DNA technology, using the Medarex
UltiMADb® (Medarex, Princeton, NJ, USA)
transgenic mouse platform; mice engi-
neered to express human IgG transgenes
are immunized with human recombinant
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TNF-a to produce cell lines of hybridomas
secreting human monoclonal antibodies
that bind to human TNF-a with high affin-
ity (2, 3). This technique is able to produce
humanized monoclonal antibodies with
relatively low immunogenicity and a long
half-life in vivo (1).

Pharmacokinetics

It is the first anti-TNF agent with once-
monthly subcutaneous (SC) administra-
tion to have been approved by the U.S.
Food and Drug Administration (FDA) and
the European Medicines Agency (EMA)
for the treatment of of Psoriatic Arthritis
(PsA), Ankylosing Spondylitis (AS) and
Rheumatoid Arthritis (RA) (4, 5). Goli-
mumab exhibits dose-dependent pharma-
cokinetics after both intravenous (IV) and
SC administration, with a steady-state con-
centration being reached within 12 weeks.
With a single SC administration of 50 mg,
the mean time to reach maximum serum
concentration (2.5 pg/ml) in healthy sub-
jects ranges from 2 to 6 days. Concomitant
use of methotrexate with 50 mg SC goli-
mumab increased the mean steady state
trough serum concentration to approxi-
mately 0.6 pug/ml in patients with RA, 0.5
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pg/ml in those with PsA, and 0.8 pg/ml in
those with AS, equal to approximately 30%
higher concentrations compared to patients
not receiving concomitant methotrexate
(6).

A recent randomized open-label phase I
study by Zhuang assessed the pharmaco-
kinetics of golimumab after multiple SC
(100 mg, n=33) or IV (2 mg/kg, n=16) ad-
ministrations every 4 weeks for 20 weeks
in 49 adult patients (median age, 57 years)
with RA (14). With SC administration, the
steady state was reached after approxi-
mately 12 weeks with mean trough concen-
trations ranging from 1.15 to 1.24 pg/ml.
After the final IV infusion of golimumab
2 mg/kg, the mean clearance was 7.5 ml/d/
kg. The mean terminal half-life after SC
and IV administrations was approximately
13 days whereas the absolute bioavailabil-
ity of the SC formulation was 53% (7).
The mean volume of distribution of golim-
umab was 115+19 ml/kg; this means that
the drug was especially present in the cir-
culatory system, with limited extravascular
distribution. Population pharmacokinetic
analyses carried out on patients with RA
also indicated that the concomitant use of
methotrexate could reduce the apparent
clearance of golimumab by 17.1% (6, 8).
Xu et al. assessed the impact of SC golim-
umab on the body weight and immunoge-
nicity of patients with AS (9). The results
demonstrated a tendency to greater appar-
ent clearance of the anti-TNF agent with
increasing body weight; patients with high-
er body weight tended to have lower trough
serum golimumab concentrations at steady
state. Body weight have a significant im-
pact on golimumab clearance: in patients
weighing over 100 kg and not showing ad-
equate clinical response after 3 or 4 doses,
one should consider increasing the dose to
100 mg once a month and then, in the event
of limited therapeutic benefit after 3 or 4
additional 100 mg doses, whether or not
to continue the treatment. When a patient
fails to respond to golimumab therapy, one
should also consider the possible develop-
ment of anti-golimumab antibodies (9). Fi-
nally, another phase I study did not find any
significant racial difference in pharmacoki-

netics between two groups of patients of
different race (24 Asian and 27 Caucasian)
treated with golimumab (10).

Pharmacodynamics

Golimumab is effective in modulating se-
lective markers of inflammation and bone
metabolism. A placebo-controlled dose-
ranging study demonstrated improved
levels of CRP and significant reductions
compared to baseline in the serum levels
interleukin (IL)-6, intercellular adhesion
molecules (ICAM)-1, matrix metallopro-
teinase (MMP)-3, and vascular endothelial
growth factor (VEGF); moreover, patients
with RA and AS showed a significant re-
duction in TNF levels and, in patients with
PsA, in the levels of IL-8. The variations
observed after the initial dose were main-
tained through week 24. These changes in
biomarkers are consistent with an improve-
ment of the lesions and reduced inflamma-
tion and bone remodeling (11, 12). A recent
study by Kirkham et al. evaluated the effect
of golimumab on the lipid profile and in-
flammatory markers of cardiovascular dis-
ease in over 1000 patients with RA enrolled
in the GO-BEFORE and GO-FORWARD
trials (13). While the serum levels of total
and low-density lipoprotein (LDL) choles-
terol increased slightly in patients treated
with golimumab plus methotrexate, ath-
erogenic indices remained generally stable
and favorable changes were observed in
LDL subfractions; additionally, the inflam-
matory markers for cardiovascular disease
improved following treatment (13).

Several randomized clinical studies have
evaluated the efficacy and safety of goli-
mumab in the main rheumatic diseases af-
fecting humans: PsA, AS, and RA (Tab. I).

Psoriatic Arthritis

The treatment of PsA has radically changed
in recent years. In cases of failure of at least
one conventional synthetic disease-mod-
ifying antirheumatic drug (csDMARD),
or in patients with active enthesitis and/or



Why golimumab?

REVIEW

Table I - Summary of main phase-lll studies on the use of golimumab in psoriatic arthritis (PsA), ankylosing

spondylitis (AS) and rheumatoid arthritis (RA).

Study Study design Number of patients | Target Population

GO-REVEAL Multicenter randomized 405 Adult patients with at least a 6 month history

(15-18) placebo-controlled double-blind of moderate/severe active PsA, negative RF
phase lll trial and presence of plaque psoriasis with one

qualifying lesion of at least 2 cm in diameter

GO-RAISE International multicenter 356 Adults patients with active AS despite

(22-28) randomized placebo-controlled current or previous therapy with DMARDs or
double-blind phase Il study NSAIDs for at least 3 months

GO-AFTER Prospective multicenter 461 Adult patients with moderate/severe active

(30-33) randomized placebo-controlled RA previously treated with one or more
double-blind phase Il trial doses of a biologic anti-TNF without severe

adverse reactions

GO-MORE International multicenter 3280 Patients naive to biologic therapy with active

(34-37) prospective open-label study RA despite DMARD treatment

GO-BEFORE 52 week randomized 637 Patients RA with naive to MTX

(38-41) placebo-controlled double-blind
phase Ill trial

GO-FORWARD | Multicenter randomized 444 Adult patients with moderate/severe active

(42-45) placebo-controlled double-blind RA currently treated with MTX and without
phase Ill trial previous treatment with other drugs

dactylitis, or in those with predominantly
axial disease not responding to non-steroid
anti-inflammatory drugs (NSAIDs), the
2012 EULAR guidelines (14) recommend
treatment with a TNF-o inhibitor, prefer-
ably with csDMARD. Patients showing in-
adequate response to a TNF inhibitor may
be switched to another drug of the same
class (14).

The international, multicenter, random-
ized, placebo-controlled, double-blind,
phase III trial GO-REVEAL (GOlimumab-
a Randomized EValuation of safety and
Efficacy in subjects with psoriatic Arthritis
using a human anti-TNF monoclonal anti-
body) assessed the efficacy and safety of
golimumab in patients naive to biologically
derived treatments, affected by active PsA
despite therapy with DMARDs or NSAIDs
(15-18). The 405 adult patients with a 6
month diagnosis of moderate-to-severe ac-
tive PsA (23 swollen joints and >3 tender
joints), with negative rheumatoid factor
and the presence of plaque psoriasis with a
qualifying lesion at least 2 cm in diameter
were randomized to one of three groups:
50 mg/month (n=146) or 100 mg/month
of SC golimumab (n=146) or SC placebo
(n=113). At week 16, patients with less
than a 10% improvement from baseline in

the number of swollen and tender joints en-
tered the early escape phase, with golim-
umab dose escalation (from placebo to 50
mg or from 50 mg to 100 mg). The primary
endpoint was the percentage of patients
with  ACR20 response (American Col-
lege of Rheumatology 20% improvement
criteria) at week 14. The main secondary
endpoints were: proportion of patients with
ACR20 response at week 24; PASI75 (Pso-
riasis Area and Severity Index) response at
week 14 in a subset of patients with 23% of
body surface area involved by psoriasis at
baseline; improvement in the NAPSI (Nail
Psoriasis Severity Index) score for finger-
nail lesions, evaluation of dactylitis, en-
thesitis (MASES, Maastricht Ankylosing
Spondylitis Enthesitis Score) and morning
stiffness; improvement in HAQ-DI (Health
Assessment Questionnaire Disability In-
dex) scores and variations in the scores for
the physical component summary (PCS) of
the SF-36 (Short-Form 36) questionnaire
between baseline and weeks 14 and 24.
The baseline demographic characteristics
of patients were well distributed across the
treatment groups.

At 14 weeks, 48% of patients (140 of
292) in the combined golimumab group
achieved an ACR20 response compared
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with only 9% (10 of 113) of those treated
with placebo (P<0.001) (15). Benefit was
observed with both the 50 mg (51%) and
the 100 mg (45%) golimumab dose, regard-
less of methotrexate use; in both cases, the
differences were significant compared with
placebo (9%, P<0.001). Similar results
were observed at week 24 (52%, 61%, and
12%, respectively; P<0.001). More specifi-
cally, compared with placebo, significantly
more patients receiving golimumab 50 mg
showed ACR50 and ACR70 responses both
at week 14 (30% and 12% versus 2% and
1%; P<0,001) and at week 24 (32% and
19% versus 4% and 1%; P<0.001) (15).

In the 217 patients (74%) with psoriatic
lesions involving at least 3% of the body
surface area at baseline, 40% and 58% of
those treated with golimumab 50 mg and
100 mg, respectively, had a PASI75 re-
sponse at week 14 compared with 3% of
those treated with placebo (P<0.001 for
each dose). At week 24, 56% and 32%
of patients receiving golimumab 50 mg
achieved PASI75 and PASI90 responses
compared with 1% and 0% of those re-
ceiving placebo (P<0.001). Approximately
75% of patients included in the study had
fingernail psoriasis: at weeks 14 and 24,
the median percentage change in the NAP-
SI score for the target fingernail was sig-
nificantly greater in patients treated with
golimumab compared with those receiving
placebo (P<0.001) (15).

The GO-REVEAL study also evaluated two
other important parameters of PsA: dacty-
litis, present at baseline in around one-third
of patients, and enthesitis, which affected
approximately two-thirds (15). Golimum-
ab treatment significantly improved both
enthesitis (number of patients and MASES
changes) and morning stiffness at weeks 14
and 24. Finally, patients treated with goli-
mumab showed a significant improvement
(p<0.001) in the HAQ-DI score at 24 weeks
and in the physical component of the SF-36
questionnaire at 14 weeks, compared with
the placebo group.

The results of the 1 and 2 year follow-up of
the GO-REVEAL study were published in
2012 (16, 17). At 24 weeks, patients in the
placebo group who did not enter the early

escape phase crossed over to golimumab
50 mg: therefore, all patients received treat-
ment with golimumab 50 mg or 100 mg
during the follow-up period. The primary
endpoint was the change from baseline in
the radiographic PsA-modified Sharp/van
der Heijde score (SHS) of the hands and
feet, as assessed by two independent radi-
ologists, and clinical response during long-
term treatment with golimumab.

At 52 weeks, 360 of the 405 initial patients
(89%) were still participating in the study
and 358 (88%) continued treatment. At
week 24, the mean change from baseline
of the PsA-modified SHS indicated signifi-
cantly less progression in patients receiving
golimumab 50 mg (-0.16, P=0.011) com-
pared with placebo (0.27) (Fig. 1), as did
that of the combined golimumab groups
(-0.09, P=0.015), particularly in those re-
ceiving golimumab plus methotrexate. The
radiographic findings at week 52 showed
persistence of radiographic benefit in pa-
tients treated with golimumab (Fig. 1), and
an improvement in the overall PsA-mod-
ified SHS in patients who switched from
placebo to active treatment at week 24.
The clinical efficacy of golimumab ob-
served at week 24 was maintained through
week 52 (Fig. 2): ACR20 response in 66%,
67%, and 71% of cases; ACR50 response
in 39%, 49%, and 51% of cases; ACR70
response in 20%, 36%, and 30% of cases;
DAS28-CRP (Disease Activity Score 28
and C-reactive protein) in 81%, 82%, and
83% of cases; PASI75 in 48%, 62% and
69% of cases initially treated with placebo,
golimumab 50 mg and 100 mg, respec-
tively.

A subanalysis of these data at 52 weeks
focused on two typical symptoms of PsA:
enthesitis and dactylitis. At week 52, the
improvement seen in patients randomized
to receive golimumab 50 mg and golim-
umab 100 mg was maintained (mean im-
provements of 54% for the PsA-modified
MASES and 77% for the dactylitis score).
Even the patients with enthesitis/dactyli-
tis at baseline initially randomized to the
placebo groups and switched to the active
treatment group had a clinically meaning-
ful benefit (39% improvement in the PsA-
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Figure 1 - GO-REVEAL Study. Mean variation from basal
of PsA-modified Sharp/van der Heijde score (SHS) radio-
logical index at hands and feet. At week 24 all patients
switch to Golimumab 50 mg; in the GOL50 group are in-
cluded patients taking golimumab 50 mg for all study and
extension duration and patients that switched to golim-

Figure 2 - GO-REVEAL study. Variation at 52 weeks of:
ACR20; NAPSI (Nail Psoriasis Severity Index); PASI (Pso-
riasis Area and Severity Index); PsA-modified MASES
(Maastricht Ankylosing Spondylitis Enthesitis Score); Dat-
tilite. All patients in placebo switched to golimumab 50
mg at week 24.

umab 100 mg for inadequate response.

modified MASES, 57% in the dactylitis
score) (16) (Fig. 2).

The same patients were re-evaluated after
two years of follow-up (17). Long-term
treatment with golimumab is efficacious in
maintaining clinical response (ACR20 63%
to 70%, DAS28-CRP 77% to 86%, PASI75
56% to 72%; 67% to 75% improvement
in dactylitis score; 40% to 60% improve-
ment in PsA-modified MASES; 53% to
59% improvement in HAQ-DI) and inhib-
iting radiographic progression of erosions
(mean change in the PsA-modified SHS in
patients receiving golimumab, -0.36), with-
out significant differences between the two
drug dosages (50 mg and 100 mg). Long-
term treatment with golimumab at either
dosage (50 mg or 100 mg/month) results
in a significant and prolonged clinical and
radiographic improvement compared with
placebo in patients with active PsA (Fig. 1).
A recently published analysis investigated
correlations between clinical outcome and
the reported outcomes of patients enrolled
in the GO-REVEAL study (based on ques-
tionnaires on physical function, quality of
life, mental component and productivity).
At 24 weeks, golimumab-treated patients

had a significant mean improvement in
HAQ-DI (0.36), SF-36 (PCS 7.83, MCS
3.84) and productivity score (2.24) com-
pared with the placebo group (0.01, 0.67
and -0.60, respectively; P<0.001 for all
comparisons). Moreover, a greater pro-
portion of golimumab-treated patients
achieved clinically relevant improvements
in the HAQ-DI (20.30) and SF-36 (25)
scores at week 24 (P<0.05) compared
with the placebo group; improvements in
the DAS28-CRP scores also correlated
significantly, albeit moderately, with im-
provements in HAQ-DI, SF-36 PCS, and
productivity. The improvements in these
parameters was similar across all groups
at the assessments performed at weeks 52
and 104, after the switch from placebo to
golimumab (18).

Recently long-term golimumab safety/ef-
ficacy in PsA was demonstrated through 5
years (19).

Ankylosing spondylitis

In 2010, Assessments in Ankylosing Spon-
dylitis International Society (ASAS)/EU-
LAR updated its guidelines for the man-
agement of patients affected by AS (20,
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21). The main treatment recommendations

about anti-TNF are as follows:

1. anti-TNF agents are recommended in
patients with persistently high disease
activity despite conventional treat-
ments, without obligatory use of a
DMARD before or simultaneously to
the anti-TNF agent in patients with ax-
ial disease;

2. there is no evidence to support the su-
perior efficacy of any one TNF inhibitor
in axial disease and in articular/enthe-
seal disease manifestations; switching
to a second TNF inhibitor may be ben-
eficial especially in patients with loss of
response;

3. there is no evidence to support the use
of biological drugs other than TNF in-
hibitors.

The international multicenter, randomized,

double-blind, placebo-controlled, phase III

trial GO-RAISE (GOlimumab-a Random-

ized Study in Ankylosing Spondylitis Sub-
jects of a Novel anti-TNF mAB Injection

[SC] Given Every Four Weeks) evaluated

the efficacy and safety of golimumab in

356 adults patients naive to biologic ther-

apy, with a diagnosis of active AS [BAS-

DAI (Bath Ankylosing Spondylitis Disease

Activity Index) >4 and a spinal pain score

>4 on a 0-10 visual analogue scale (VAS)]

despite current or previous therapy with

DMARDSs or NSAIDs for at least 3 months

(22-28). The patients were randomized to

one of three groups: 50 mg/month SC go-

limumab (n=138), 100 mg/month SC go-
limumab (n=140), or placebo (n=78). The
primary endpoint was the proportion of
patients with an ASAS20 (ASsessment in

AS International Working Group criteria)

response at week 14. Secondary endpoints

were an ASAS20 response at week 24,

ASAS40 response, the BASDAI for dis-

ease activity, VAS score of back pain and

night pain, the patient’s global assessment,
the BASFI (Bath Ankylosing Spondylitis

Functional Index) for physical function, the

BASMI (Bath Ankylosing Spondylitis Me-

trology Index) for range of motion, the SF-

36 Health Survey for quality of life, and the

JSEQ (Jenkins Sleep Evaluation Question-

naire) for sleep disturbance. The patients’

demographic characteristics were gener-
ally well balanced across treatment groups.
The primary endpoint was achieved: 59.4%
of patients treated with golimumab 50 mg
and 60.0% of those treated with 100 mg
attained an ASAS20 response at week 14
compared with 21.8% of the placebo group
(P<0.001). Moreover, 43.5%, 54.3%, and
15.4% of patients treated with golimumab
50 mg and 100 mg and with placebo, re-
spectively, achieved an ASAS40 response
at week 24 (22) (Fig. 3).

On completion of treatment, the mean
BASDALI and BASFI scores were lower in
the groups treated with golimumab com-
pared with those who received the placebo.
As for the BASMI scores, a significantly
greater number of patients treated with
golimumab 50 mg and 100 mg showed an
improvement from baseline >1 unit at week
14 (22). The overall scores for the physical
and mental components of the SF-36 im-
proved significantly (P<0.05) from base-
line to weeks 14 and 24 in all golimumab-
treated patients. The same patients also
showed a significant median improvement
from baseline in the JSEQ score at both
week 14 and week 24 (both P<0.001) (23).
Wagner et al. attempted to identify the se-
rum biomarkers modulated by golimumab
treatment and associated with a clinical
response in 100 patients with AS enrolled
in the GO-RAISE trial (24). Golimumab
treatment significantly reduced many se-
rum proteins, including acute phase reac-
tants (CRP, haptoglobin, amyloid P), com-
plement markers (complement 3), hema-
tological factors (ferritin), inflammatory
markers (Chemokine ligand 5, Epithelial
neutrophil-activating protein 78, ICAM-
1, macrophage anti-inflammatory protein
18, MMP-3, TIMP-1, TNF receptor II),
metabolic markers (plasminogen activator
inhibitor-1) and other markers (thyroxin-
binding globulin, sex hormone-binding
globulin, VEGF), at both 4 and 14 weeks
compared with placebo. Logistic regres-
sion analysis showed that the association
of 2 or 3 biomarkers (insulin, leptin, im-
munoglobulin M, VEGF) was more predic-
tive of clinical outcome compared with C
reactive protein (CPR) alone. Golimumab
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Figure 3 - Go-RAISE study. ASAS, Assessment in AS International Working Group criteria 20

and 40, at week 14 and 24.

is able to modulate acute-phase reactants
and inflammatory markers in patients with
AS (24).

Braun et al. published the results of the
long-term follow-up (104 weeks) of
the GO-RAISE trial (25). At week 104,
38.5%, 60.1%, and 71.4% of the patients
initially treated with placebo, golimumab
50 mg and 100 mg, respectively, showed
an ASAS20 response; 38.5%, 55.8%, and
54.3% an ASAS40 response, and 21.8%,
31.9%, and 30.7% were in ASAS partial
remission. Additionally, the mean BAS-
DAI and BASFI scores were lower than 3
in all treatment groups.

The 4 and 5 year updates of the GO-RAISE
trial confirm the findings observed at year
2 (26, 27). In particular, the assessment at
year 4 considered the radiographic pro-
gression of disease (26). At week 208,
after treatment with golimumab for 3.5
to 4 years, the change (mean+SE) in the
modified Stoke AS Spine Score (mSASSS)
was 2.1+5.2 in the patients switched from
placebo to golimumab, and 1.3+4.1 and
2.0+5.6 in those treated with golimumab
50 mg and 100 mg, respectively. Less than

one-third of patients had a definitive change
compared to the baseline mSASSS (>2).
At week 208, less radiographic progression
was noted in patients without syndesmoph-
ytes at baseline (0.2 versus 2.8 in patients
with 21 syndesmophytes; P<0.0001) and
lower baseline CPR (0.9 versus 2.9 with
CRP <1.5 mg/dl and >1.5 mg/dl, respec-
tively; P=0.0004). Radiographic progres-
sion remained stable at the assessments at
year 2 and 4, suggesting no acceleration of
new bone formation over time (26).

Of the 356 patients included in the study,
254 continued treatment through week 52
(§ years). The reduction in signs and symp-
toms of AS and the improvement in physi-
cal function and range of motion seen at
week 14 were maintained to year 5 (27).
Finally, Braun also investigated the effect
of golimumab on spinal inflammation seen
on magnetic resonance imaging (MRI) in a
subset of 98 AS patients of the GO-RAISE
trial who underwent complete serial MRI
(baseline, week 14 and week 104) (28).
The MRI images were read by two inde-
pendent radiologists using the SA spine
MRI-activity (ASspiMRI-a) score. The
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baseline ASspiMRI-a scores were lower
in the group treated with golimumab 100
mg (3.5) compared with those in the pla-
cebo group (6.8) and the golimumab 50
mg group (7.8). After adjustment for dis-
parities in the baseline ASspiMRI-a scores,
the improvement versus placebo became
significant both for the 50 mg (P=0.011)
and for the 100 mg (P=0.002) golimumab
groups. The improvements in the ASspiM-
RI-a score after 14 weeks of golimumab
therapy were maintained to week 104 and
correlated only with the disease activity
score (ASDAS) and CRP, but not with the
other clinical outcomes (28).

Rheumatoid arthritis

The guidelines of the European League

Against Rheumatism (EULAR) on the man-

agement of RA have established that (29):

1. when poor prognostic factors are pre-
sent, addition of a biological DMARD
(bDMARD) should be considered;

2. in patients responding insufficiently to
methotrexate and/or other csDMARD
strategies, with or without glucocor-
ticoids, bDMARDs (TNF inhibitors,
abatacept or tocilizumab, and, under cer-
tain circumstances, rituximab) should
be commenced with methotrexate;

3. if a first bDMARD has failed, patients
should be treated with another bD-
MARD; if a first TNF inhibitor therapy
has failed, patients may receive another
TNF inhibitor or a biological agent with
another mode of action.

The efficacy of golimumab has been evalu-

ated in different subsets of RA patients

(Fig. 4).

The prospective, multicenter, international,

randomized, double-blind, placebo-con-

trolled, phase III trial GO-AFTER (GO-
limumab After Former anti-TNF Therapy

Evaluated in Rheumatoid Arthritis) investi-

gated the efficacy and safety of golimumab

in patients with active RA who had been

treated with at least one TNF inhibitor (30-

32). The study population consisted of 461

adult patients with moderate-to-severe ac-

tive RA, who had received (at least 8 to 12

weeks prior to administration of the study

drug) one or more doses of a biological
anti-TNF agent (infliximab, etanercept,
and/or adalimumab) without reporting se-
vere adverse reactions. The patients had
discontinued the anti-TNFa agent because
of ineffectiveness (n=269, 58% of patients)
or intolerance and poor accessibility of the
drug (n=246, 53% of patients). The patients
were randomized to three study arms: 50

GO-AFTER study: patients previously treated with
one or more doses of anti-TNF resulted in inefficacy,
intolerability or inaccessibility

PaN

GO-FORWARD
study: patients

GO-BEFORE study:
MTX naive patients

GOLIMUMAB

treated with MTX
and naive to
anti-TNF,
rituximab,
natalizumab or

N/

citotoxic drugs

GO-MORE study:
Patients with inadequate
response to DMARDs and biologics naive.

Figure 4 - Different subsets of RA patients investigated in trials on golimumab efficacy.
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mg/month of SC golimumab (n=153), 100
mg/month of SC golimumab (n=153) or
SC placebo (n=155). At week 16, patients
who had less than a 20% improvement in
symptoms were switched from placebo to
50 mg golimumab, or from 50 mg to 100
mg golimumab. The primary endpoint was
the proportion of patients with an ACR20
response at week 14, whereas the main sec-
ondary endpoints were ACR20 response at
week 24, ACRS50 and ARC70 responses at
weeks 14 and 24, DAS28 (CRP) response
at weeks 14 and 24, and improvement in
the HAQ-DI score and fatigue [assessed
with the Functional Assessment of Chronic
Illness Therapy - Fatigue (FACIT-F) ques-
tionnaire] at weeks 14 and 24.

The analysis of the primary endpoint at
week 14 showed that significantly more
patients treated with golimumab achieved
an ACR20 response compared with the pla-
cebo group (Fig. 5).

More specifically, 35% of patients treated
with golimumab 50 mg achieved the pri-
mary endpoint of ACR20 response at week
14 compared with 18% of patients receiv-
ing placebo (P=0.0006). A similar situation
was seen at week 24 (Fig. 5): 34% of pa-
tients receiving golimumab 50 mg attained
an ACR20 response compared with 17% of
those treated with placebo (P=0.0005). The
proportions of patients achieving ACR50
and ACR70 responses were also signifi-
cantly higher among the golimumab-treat-
ed groups, both at weeks 14 and 24. The
difference between the percentage of pa-
tients achieving an ACR20 response after
receiving golimumab or placebo was great-
er when a concomitant DMARD was as-
sociated. Significantly more patients treat-
ed with golimumab achieved an ACR20
response than did those on placebo, even
when the subject had received prior treat-
ment with one or two anti-TNF agents,
and the response was independent of the
reason for discontinuation of the anti-TNF
(ineffectiveness or intolerance). Finally,
the difference between the combined goli-
mumab groups and the placebo group was
significant as of the first administration of
the drug. At weeks 14 and 24, significant-
ly more patients treated with golimumab

achieved a DAS28 (EULAR) response
and a DAS28 (ESR) remission compared
to those receiving placebo. In particular,
at week 14, administration of golimumab
50 mg resulted in a better DAS28 response
and DAS28 remission compared with pla-
cebo (49% versus 27%; P=0.0001; 8%
versus 1%, P=0.0009). At week 24, similar
results were observed for DAS28 response
and DAS28 remission. Finally, at week 24,
only 34% (n=53) of patients treated with
placebo had a minimum clinically relevant
reduction in HAQ-DI, compared with 50%
(n=77) of those receiving golimumab 50
mg (P=0.0044) and 54% (n=82) of those
receiving 100 mg (P=0.0006). The im-
provement from baseline to weeks 14 and
24 in FACIT-F was significantly greater for
golimumab than for placebo (30).

An important aspect of the management of
RA cases that are difficult to treat concerns
maintaining the response over time. Smo-
len’s group recently published the results
of the long-term extension (160 weeks)
of the GO-AFTER trial (31). After week
24, the patients receiving placebo crossed
over to golimumab 50 mg, whereas those
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Figure 5 - GO-AFTER. ACR20 response at week 14, 24 and 160. All
patients in placebo switched to Golimumab 50 mg at week 24.
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receiving 50 mg could either continue with
this dose or switch to golimumab 100 mg.
A total of 236 patients (51%) continued
treatment until week 160. From week 24 to
week 100, the ACR20, DAS28 and HAQ-
DI responses were maintained in 70% to
73%, 78% to 84%, and 75% to 81% of
responders, respectively. At week 160, an
ACR20 response was observed in 63% of
patients initially treated with placebo, in
67% of those treated with golimumab 50
mg, and in 57% of those treated with goli-
mumab 100 mg (Fig. 5); improvements in
the HAQ-DI score were seen in 59%, 65%,
and 64% of cases, respectively. Moreover,
the addition or dose escalation of golim-
umab enhanced the clinical response.

In patients with active RA previously treat-
ed with an anti-TNF agent, prolonged use
of golimumab 50 and 100 mg/month en-
abled the improvement in signs/symptoms
and physical function to be maintained
in approximately 57% to 67% of patients
who continued the treatment (30). The 5
year results of the 183 patients who con-
tinued treatment through week 252 in the
GO-AFTER trial were recently presented
at the EULAR 2013 conference (32). The
analysis of the patients with available data
showed an ACR20 response in 60.3% of
cases, an ACRS50 response in 42.3%, an
ACR70 response in 21.7%, and a DAS28-
CRP EULAR response in 84.3%; more-
over, 29.0% of patients had a DAS28-CRP
<2.6 and 16.0% a Clinical Disease Activity
Index (CDAI) <2.8. The efficacy of golim-
umab was maintained to 5 years in patients
with refractory RA who continued treat-
ment, and its long-term safety is consistent
with that of other anti-TNF-a agents (32).
Recently, new insights into the efficacy of
golimumab plus methotrexate in patients
with active rheumatoid arthritis who dis-
continued prior anti-tumour necrosis factor
therapy were reported by post-hoc analyses
from the GO-AFTER study (33). Patients
with active RA previously treated with >1
TNF inhibitor had clinically relevant im-
provement with golimumab+MTX, which
appeared somewhat enhanced among
those who received only etanercept or in-
fliximab as their prior TNF inhibitor. The

prospective, international (40 participating
countries), multicenter (475 centers), open-
label trial GO-MORE investigated the effi-
cacy of SC or IV golimumab as an add-on
to a DMARD in adult patients (218 years)
naive to biological drugs and affected by
RA that was inadequately controlled by the
DMARD (DAS28-ESR >3.2) (34-37).

In part 1 of the study, the patients were
treated with golimumab 50 mg SC (de-
livered via an automatic injector) once a
month for 6 months. The primary end-point
was a good/moderate EULAR response
(DAS28-ESR) after 6 months of treatment;
moreover the study also evaluated whether
the response to golimumab could be influ-
enced by variables such as methotrexate
dosage, concomitant DMARD, steroid use
or the number of failed DMARDs.

In part 2, patients with a good or moder-
ate response but not in remission (DAS28-
ESR <2.6) at 6 months were randomly al-
located to one of two groups: golimumab
50 mg SC once monthly or combined IV
and SC golimumab, with assessment of
DAS28-ESR remission at 12 months. The
primary endpoint of part 2 of the study
was remission at the beginning of month
11 and the end of month 12 (34). A total
of 3366 patients were enrolled; 91.7% of
them completed part 1 of the study. At 6
months, 82.1% of the 3280 patients includ-
ed in part 1 (83% women; mean age, 52.3
years; mean disease duration, 7.6 years;
mean DAS28-ESR, 5.97; concomitant
methotrexate, 81%; all with prior DMARD
therapy) showed a good (36%) or moderate
(46.1%) DAS28-ESR response, achieved
after only 2 months of treatment. Analy-
sis of the EULAR responses by the num-
ber of previous failed DMARDs or other
concomitant variables (methotrexate dose,
DMARD type or corticosteroid use) did not
show statistically significant differences:
approximately 80% of patients in all sub-
groups had a good/moderate EULAR re-
sponse (34). The rates of good-to-moderate
EULAR response, low DAS-ESR disease
activity, and remission increased steadily
during the treatment period; at 6 months,
23.9% of patients also achieved disease
remission. Even the HAQ-DI scores im-
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proved after golimumab treatment: either
no functional change or only a minimal
change (HAQ-DI <0.5) was attained in
37.4% of cases after 6 months. The pa-
tients with short duration of disease were
more likely to achieve remission: 27.8%
for disease duration less than 2 years ver-
sus 21% if more than 10 years. In conclu-
sion, the addition of golimumab proved to
be effective in treating active RA despite
DMARD treatment. In part 2 of the study,
490 patients not in remission could be as-
sessed for efficacy: at 12 months the two
SC and IV+SC treatments resulted in simi-
lar DAS28-ESR remission rates. The mean
normalized AUC (area under the curve)
for DAS28-ESR from month 6 through 12
was similar in the two groups: 3.67 in the
group treated with IV4+SC golimumab and
3.67 in the group receiving only SC golim-
umab (P=0.931). Combination of the two
golimumab formulations failed to yield any
additional benefit compared to the SC for-
mulation alone (34). Finally, add-on golim-
umab in this population of patients with ac-
tive RA despite DMARD therapy allowed
for a good Comprehensive Disease Control
(combined endpoint of clinical remission,
low disease activity and important patient
outcomes such as physical function and
pain reduction) (35).

At the recent EULAR 2013 conference fur-
ther analyses of the GO-MORE trial were
presented (34). Wollenhaupt et al. evalu-
ated the efficacy and safety of golimumab
added to either methotrexate (81.2%) or
leflunomide (9.3%). After 6 months the
results were similar; the percentage of EU-
LAR response was 85% for the combina-
tion with methotrexate and 81% for the
combination with leflunomide (36).
Analyzing the patients’ baseline charac-
teristics and the clinical efficacy according
to the geographic region in which the GO-
MORE trial was conducted, Durez found
considerable variations in these parameters
(37). Firstly, a high EULAR disease activ-
ity at baseline was predominant in South
Africa, Asia, and Latin America, whereas
disease duration was longer in Latin Amer-
ica and South Africa. As a consequence,
the remission rates varied considerably

depending on the geographic region, with
the lower remission rates being generally
observed in the regions with higher disease
activity at baseline and longer disease du-
ration (37).

The 52 week, randomized, placebo-con-
trolled, double-blind, phase III trial GO-
BEFORE (Golimumab Before Employing
Methotrexate as the First-Line Option in
the Treatment of Rheumatoid Arthritis of
Early Onset), followed by a 5 year exten-
sion, evaluated 637 RA patients naive to
methotrexate, randomly allocated to one of
4 groups: placebo plus methotrexate, goli-
mumab 100 mg plus placebo, golimumab
50 mg plus methotrexate, or golimumab
100 mg plus methotrexate. The primary
endpoint was the difference in ACR50 re-
sponse at week 24 between groups 3 and
4 combined versus group 1 and a pairwise
comparison between group 3 or group 4
versus group 1 (38, 39).

Intention-to-treat (ITT) analysis of the
ACRS50 response at week 24 did not show
any significant difference between the
combined group and group 1 (38.4% ver-
sus 29.4%; P=0.053), whereas a modified
post-hoc ITT analysis (which excluded
three patients who were not treated) re-
vealed statistically significant differences
between the combined group and placebo
plus methotrexate group (38.5% versus
29.4%; P=0.049) and between 50 mg plus
methotrexate group (40.5%; P=0.038),
but not 100 mg plus methotrexate group
(36.5%; P=0.177) and placebo plus metho-
trexate group (Fig. 6).

The combination of golimumab and meth-
otrexate allowed for significantly better re-
sults than those observed with placebo plus
methotrexate in most of the other measures
of efficacy, including DAS28 response/re-
mission (38).

Recently, a post hoc analysis of methotrex-
ate-naive RA patients in the GO-BEFORE
was reported (40). Clinical response was
greater in the golimumab + methotrexate
groups vs. placebo + methotrexate for all
of the outcomes evaluated. Furthermore,
the treatment effect of golimumab + meth-
otrexate was consistenly greater among
patients in the severe disease subsets
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when compared with all the overall GO-
BEFORE trial population. The treatment
benefit of golimumab + methotrexate vs
methotrexate monotherapy was most pro-
nounced within the subsets of patients with
CRP 23.0 mg/dL and SJC 220/TJC 212.
After completing the 52 weeks of thera-
py, the patients treated with placebo plus
methotrexate could switch to golimumab
50 mg plus methotrexate, methotrexate and
corticosteroid use could be adjusted, and a
single change in golimumab dose (from 50
to 100 mg or from 100 to 50 mg) was per-
mitted. The 5 year follow-up was complet-
ed by 402 (66.1%). At week 256, 84.3% of
patients had an ACR20 response, 93.9% a
EULAR DAS28-CRP response and 80.6%
a 20.25 improvement in the HAQ-DI (39).
About the effects on bone involvement
in RA, golimumab, in combination with
methotrexate, has shown to inhibit radio-
logical progression of erosions more than
methotrexate alone (41) (Fig. 7), and after
5 years among the patients treated with go-
limumab plus methotrexate 64% did not
show radiographic progression (39).

The multicenter, randomized, placebo-con-
trolled, double-blind, phase III trial GO-
FORWARD (GOlimumab FOR subjects
With Active RA Despite methotrexate)
aimed at evaluating the efficacy and safety
of golimumab in adult patients with active
moderate/severe RA treated with metho-
trexate (215 mg/weekly) and naive to anti-
TNF, rituximab, tocilizumab os cytotoxic
agents (42-45).

The 444 patients were enrolled in 4
groups: placebo plus methotrexate (group
1, n=133), golimumab 100 mg/month plus
placebo (group 2, n=133), golimumab SC
50 mg/month plus methotrexate (group
3, n=89) and golimumab 100 mg/month
plus methotrexate (group 4, n=89). Co-
primary endpoints were the proportion of
patients with an ACR20 response at week
14 and the improvement from baseline in
the HAQ-DI score at week 24. The main
secondary endpoints were DAS28 (CRP)
response at week 14, ACR20 response at
week 24 and the improvement from base-
line in the HAQ-DI score at week 14. At
week 14, a significantly higher proportion
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of patients treated with 50 mg (55.1%)
and 100 mg (56.2%) golimumab plus
methotrexate achieved an ACR20 response
compared with the placebo group (33.1%;
P=0.001) (Fig. 8). Moreover, at week 24 the
median improvement in the HAQ-DI score
was significantly greater among patients
treated with golimumab plus methotrexate
(-0.44) compared with those treated golim-
umab or methotrexate used as a monother-
apy (-0.13, P<0.001). As for the secondary
endpoints, the percentages of patients with
an ACR50 and ACR70 response at week 14
and ACR20, ACR50 and ACR70 at week
24 were significantly higher for patients
treated with golimumab plus methotrex-
ate compared with placebo plus metho-
trexate (P<0.05 for all comparisons) (42).
The result of the 52 week follow-up of the
GO-FORWARD trial showed an ACR20
improvement of 44% in group 1, 45% in
group 2, 64% in group 3, and 58% in group
4. These results demonstrate that the re-
sponse rates achieved with golimumab at
week 24 are maintained to 52 (43).
Recently, Keystone et al. also published the
results at 104 weeks of the GO-FORWARD
trial (44). The clinical improvement was
maintained through week 104; 74.7% and
71.6% of patients treated with golimumab
50 mg and 100 mg, respectively, attained an
ACR20 response. The majority (105/129;
88%) of patients treated with golimumab
plus methotrexate who had an improve-
ment in the HAQ-DI score >0.25 at week
24 maintained this beneficial effect on
physical function up to week 104. Patients
with delayed golimumab treatment showed
greater radiographic progression at week
104 (mean change score =1.15) compared
to those with early treatment with golim-
umab plus methotrexate (0.52) (44).

A total of 313 patients continued treatment
through week 252 (5 years) and 301 com-
pleted the safety follow-up through week
268. After 5 years of treatment, 76.0% of all
patients had an ACR20 response, 89.5% a
DAS28-CRP EULAR response, and 68.5%
an improvement in the HAQ-DI >0.25. The
percentage of patients retained in the study
was high (70.5%), with long-term mainte-
nance of improvement in RA symptoms/
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Figure 8 - Effects of Golimumab on radiographic progression mea-
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study.

signs and physical function after treatment
with golimumab plus metotrexate (45).

Golimumab was generally well tolerated,
with a safety profile consistent with that of
other anti-TNF agents.

In PsA patients of the GO- REVEAL study
the most frequent adverse reactions were
nasopharyngitis and upper respiratory tract
infection (especially dosage) with the 100
mg (15). Risk of side effects seems to be
unchanged by treatment duration: after 52
weeks types and frequency of such events
were similar to week 24 (16). No new ad-
verse events were recorded in the two years
of follow-up nor any cases of active tuber-
culosis. The long-term safety profile of go-
limumab is consistent with that of the other
anti-TNF agents used to treat this disease
17).

In AS, At week 16, 77.3% of patients re-
ceiving golimumab and 74.0% of those re-
ceiving placebo had had >1 adverse event,
with similar proportions in the two goli-
mumab groups (50 mg, 79.0%; 100 mg,

Reumatismo 4/2014

297



M. Rossini, O Viapiana, G. Orsolini et al.

REVIEW‘

298

Reumatismo 4/2014

75.7%). On completion of the study (week
24), these percentages were 85.6% and
79.9%, respectively (22). Golimumab safe-
ty at week 104 was similar to that observed
at week 24 and consistent with that of other
anti-TNF agents (24). After 5 years of AS
treatment severe adverse events were re-
ported by 17.1% of patients receiving 50
mg golimumab and 22.0% of all patients
receiving golimumab (27).

In RA patients at week 16 of GO-AFTER
study, adverse events were reported in
70% of patients receiving placebo, 61%
of those treated with golimumab 50 mg
and 74% of those treated with golimumab
100 mg, whereas the percentages of severe
adverse events were 7%, 3%, and 5%, re-
spectively (30). At week 160, the incidenc-
es of adverse events per 100 patient-years
in subjects treated with golimumab 50 mg
and 100 mg were 4.70 and 8.07 for severe
infections, 0.95 and 2.04 for malignancy,
and 0.00 and 0.62 for death, respectively
(31).

After 5 years the most common adverse
events were upper respiratory tract infec-
tions (27.1%), sinusitis (17.1%), and na-
sopharyngitis (16.9%), with a long-term
tolerability similar to the other anti-TNFa
agents (32). In the first 6 months among
patients in the GO-MORE study the most
common treatment-related adverse events
observed were nasopharyngitis (4.8%),
urinary tract infections (3.3%), headache
(3.2%), diarrhea (2.7%), and bronchitis
(2.4%).

The overall incidence of these effects in
the following 6 months was similar in all
treatment groups, independently from goli-
mumab preparation type (34). Among GO-
BEFORE study RA patients the most fre-
quent adverse events in the groups treated
with golimumab plus methotrexate were
nausea, upper respiratory tract infection,
increased hepatic transaminases, dyspep-
sia, and headache (36). After 5 years the
most common adverse events were upper
airway infections (29.4%), nausea (19.6%),
bronchitis (16.6%), and increased alanine
aminotransferase (16.1%) (38). In the GO-
FORWARD study at week 16, the propor-
tion of patients with adverse events was

60.9% in group 1 (placebo+methotrexate),
63.2% in group 2 (golimumab 100 mg/
month + placebo), 68.5% in group 3 (go-
limumab 50 mg/month + methotrexate),
and 69.7% in group 4 (golimumab 100 mg/
month + methotrexate). Severe adverse
events were reported in 2.3%, 3.8%, 5.6%
and 9.0% of patients, respectively (42).
No new side effects were observed after
2 years of treatment with golimumab plus
methotrexate (44).

A recent study published in Arthritis Care
& Research analyzed the cases of tuber-
culosis that developed among the 2210
patients treated with golimumab for one
year in the five regulatory trials (46). These
studies permitted the recruitment of pa-
tients with latent tuberculosis at baseline,
who had undergone isoniazid prophylaxis
one month before starting the study: none
of these 317 patients developed active tu-
berculosis during the 52 weeks of follow-
up. Overall there were 5 cases of active
tuberculosis in patients who screened neg-
atively at baseline, all of them in patients
from countries with high background rates
of disease. An adequate screening program
before initiating biologic therapy is very
important in that it reduces the incidence
of reactivation of latent tuberculosis by up
to 85% (46).

A recent meta-analysis assessed the risk of
malignancy in 29,423 RA patients treated
with biological agents (including golim-
umab) in the course of 63 clinical trials of
at least 6 months’ duration. The use of bio-
logical drugs in this setting is not associat-
ed with a significantly increased risk of de-
veloping a malignancy compared with oth-
er active drugs (DMARD) or placebo (47).
The meta-analysis by Le Blay et al. focused
on the neoplastic risk of certolizumab and
golimumab in 2710 RA patients enrolled
in randomized clinical trials (48). Among
patients treated with anti-TNF agents,
18 cases of malignancy were observed
and 9 cases of nonmelanoma skin cancer
(NMSC) versus 4 and 3 cases, respectively,
in the control group, with an odds ratio of
1.06 for the risk of malignancy and 0.69
for that of NMSC with certolizumab and
golimumab versus DMARDs. The results
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of this meta-analysis did not show an in-
creased risk of any type of malignancy, al-
though further data on the long-term use of
these anti-TNF agents are required (48).

The usefulness of a treatment in the clini-
cal practice depends not only on efficacy,
but also on acceptability and comfort of
administration.

Patient comfort with SC injections depends
both on the formulation of the solution and
the administration of the drug itself. The
factors that affect tolerance are the solution
volume, the strength and composition of
the buffer, reactions at the injection site and
the frequency of injections. The L-histidine
buffer used in golimumab has proved to be
less painful and better tolerated than the ci-
trate buffer solution used in the SC formu-
lations of other anti-TNF agents; moreover
histidine buffers are no more painful than
saline solution (49). The low injection vol-
ume (0.5 ml per dose) and the composition
of golimumab solutions for injection mean
that patients experience less pain at the in-
jection site (50).

Golimumab is the first effective single-use
anti-TNF agent administered subcutane-
ously once a month. It comes in two con-
venient formulations: a pre-filled, single-
dose syringe or a single-dose SmartJect
autoinjector (pre-filled pen containing 0.5
ml of solution, designed to ensure fast and
simple delivery).

The GO-MORE trial also evaluated the use
of the autoinjector for the SC administra-
tion of golimumab. According to the ma-
jority of patients, the autoinjector was easy
to use, and caused neither discomfort nor
pain. After 6 months, many of the patients
assessed for efficacy reported that they
preferred to inject into the thigh (75.2%;
1563/2077). Over 95% of patients consid-
ered the use of the autoinjector to be safe/
very safe and 92.1% were satisfied/very
satisfied with the monthly frequency of
self-injections. Responses did not change
in the different age groups. After 6 months,

the experience with the self-injection pro-
cess was rated as extremely positive and
positive by 53.7% and 39.5% of patients
without disability, respectively, and by
42.5% and 49.1% of those with disability
(51).

RA, AS, and PsA have a high economic
impact on the individual and on society.
The annual mean total cost of RA per pa-
tient in Europe € 14,906, whereas that of
AS is € 9,374 (52). The mean total cost
(direct plus indirect) of a patient with PsA
in Italy is approximately € 3.000 (53).
Discontinuation or change in therapy are
common occurrences during treatment
with anti-TNF-a agents, and generally
lead to a significant increase in treatment-
related costs (54). In Italy, the cost of a
single 0.5 ml (50 mg) pack of golimumab
(1 month of treatment) is € 1,723.33 (€
973.18 as ex-factory price), corresponding
to an annual cost of € 11,678.14. These
costs are virtually identical to those of the
other treatments currently available for
AS (adalimumab, etanercept) or for RA
alone (abatacept and tocilizumab) (55).
An analysis compared the costs of one
year of therapy with four subcutaneously
injected treatments: adalimumab, etan-
ercept, certolizumab. and golimumab in
patients affected by RA. The costs of the
drugs for one year of therapy were compa-
rable ($ 19,812 for adalimumab, $ 21,940
for certolizumab, $ 20,190 for etanercept
and $ 19,824 for golimumab) (56). A sec-
ond analysis that simulated treatment of a
cohort of 10,000 patients for 5 years esti-
mated a cost per quality-adjusted life-year
(QALY) with golimumab of $ 6,904, that
is, equivalent to that of other treatments
(range, $ 6,300 - $ 6,600) (57).

The use of golimumab in PsA has also
been recently analyzed in a decision anal-
ysis model which simulated the clinical
and economic outcomes of treatment (58).
Cost-effectiveness analysis against pallia-
tive care showed that golimumab is as cost-
effective as the other alternatives taken into
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consideration, whereas probabilistic sensi-
tivity analysis showed that golimumab had
50% and 89% probability of being cost-
effective at willingness-to-pay thresholds
of £ 20,000 and £ 30,000 per QALY (58).
Finally, a cost-effectiveness analysis on
patients with severe AS demonstrated that,
compared with standard therapy, the ben-
efit (incremental cost-effectiveness ratios
- ICER) of golimumab, adalimumab, and
etanercept were very similar. In addition,
golimumab produced the greatest net cost
reduction at a willingness-to-pay threshold
of £ 30,000 per QALY (59).

The many large studies conducted on these
populations have demonstrated that the go-
limumab, especially in combination con
methotrexate, is effective in improving the
signs and symptoms of the disease and the
physical function of the patients, even in
the long term. Golimumab is indicated for
the treatment of severe-to-moderate active
forms of PsA, AS and RA not responding
adequately to conventional therapy.

The drug has proved to have a safety pro-
file consistent with that of other anti-TNF
agents. The use of golimumab proved to be
simple and convenient for the patient, and
appears to be acceptable in terms of cost-
effectiveness.
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