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Abstract
Purpose For patients with rheumatoid arthritis (RA) who do not respond or lose response to anti-tumor necrosis factor (TNF) 
biologics, switching to a different anti-TNF can be an effective means to manage symptoms and disease progression. This 
study examined the utilization and effectiveness of intravenous golimumab within a real-world population of patients with 
RA switching directly from infliximab, a potent anti-TNF.
Methods Patient charts (n = 113) were collected from five US-based rheumatology practices. Patient demographics, treat-
ment characteristics, infliximab and intravenous golimumab utilization data, and Clinical Disease Activity Index (CDAI), 
Patient Global Assessment (PtGA), Physician Global Assessment (PhGA), and Routine Assessment of Patient Index Data 
(RAPID3) scores were extracted from charts. The effectiveness of intravenous golimumab was assessed by comparing disease 
activity status pre- and post-initiation of intravenous golimumab therapy.
Findings Significant decreases in patient disease activity were observed following treatment with intravenous golimumab. 
Mean CDAI and PhGA scores significantly decreased, and a significantly increased proportion of the population exhibited 
low disease activity or remission in the post intravenous golimumab period (p < 0.05). Limited changes were observed 
through the RAPID3 and PtGA.
Conclusions Findings from this study indicate that intravenous golimumab is effective in managing RA in a population of 
patients switching directly from infliximab (mean last dose 7.4 mg/kg).

Key Points 

Intravenous golimumab is a highly effective anti-tumor 
necrosis factor (TNF) therapy for rheumatoid arthritis 
patients switching directly from infliximab.

This manuscript provides real-world evidence that rheu-
matoid arthritis patients switching from infliximab to 
intravenous golimumab have improved clinical outcomes.

1 Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory autoim-
mune disease that affects approximately 1% of the population 
[1]. Traditionally, conventional disease-modifying antirheu-
matic drugs (cDMARDs) have been used to control inflamma-
tion associated with RA and manage disease. Although these 
agents have been shown to be effective in managing RA, some 
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patients are unable to control their disease with cDMARDs 
alone. Biologic DMARDs (bDMARDs) have been shown to 
be effective in managing the symptoms of RA and are now 
considered the standard of care for treatment of patients with 
moderate to severe disease for whom cDMARDs have been 
unsuccessful [2, 3].

Anti-tumor necrosis factor (TNF) biologics, which target 
the pro-inflammatory cytokine TNF-α, are the largest class 
of biologic agents approved for the treatment of RA. Not all 
patients with RA respond to anti-TNF biologics [4], and esti-
mates indicate that 30% of patients with RA experience primary 
non-response to their first anti-TNF biologic and another 30% 
are secondary non-responders who lose response over time [4, 
5]. Studies have shown that switching patients to a different 
anti-TNF biologic after non-response can be an effective use 
of bDMARDs. As a result, switching within the anti-TNF class 
is common, with approximately 50% of patients prescribed 
anti-TNF biologics switching between anti-TNF agents [4, 5]. 
Although response rates to biologics decline as the number of 
previous biologics increases, studies estimate that 35–62% of 
patients respond to their second anti-TNF, and approximately 
one-third of patients respond to their third anti-TNF [6–8].

Despite a wide array of anti-TNF agents available for the 
treatment of RA, only two agents are administered intrave-
nously, limiting choices for patients and physicians who pre-
fer the intravenous route of administration [9–11]. Studies 
have shown that patients with RA may prefer an intravenous 
route of administration for several reasons, including the 
safety of hospital administration, the presence of a doctor 
or other medical professional, convenience of treatment in 
a hospital, rapid onset of drug action, and reimbursement 
by Medicare [12, 13]. Infliximab was first approved for RA 
in 1999 and was the first and only intravenous anti-TNF 
until the approval of intravenous golimumab in 2013. Due 
in part to its early availability and the general perception of 
its performance in the anti-TNF biologic market, infliximab 
remains one of the first-line biologic agents for the treat-
ment of RA [10, 14]. Conversely, intravenous golimumab is 
more frequently used as a second-line anti-TNF therapy [15, 
16]. The purpose of this retrospective chart review was to 
assess the safety and effectiveness of intravenous golimumab 
in patients with RA who recently discontinued intravenous 
infliximab therapy. Effectiveness was measured through 
changes in clinical outcome scores before and after treat-
ment with intravenous golimumab.

2  Methods

2.1  Study Design

This study was a retrospective review of medical charts from 
patients with RA who switched from infliximab directly to 

intravenous golimumab. The review encompassed a maxi-
mum of an 8-year period during which patient outcomes 
and demographic, clinical, and utilization characteristic data 
were extracted. The measurement window extended from 
5 years before the patient’s switch to intravenous golimumab 
through the date of the chart review (performed June–Octo-
ber 2016). To facilitate the collection of patient data not 
present in the chart data, study sites were asked to complete 
a brief questionnaire for each chart to provide basic patient 
information (first visit at practice, date of first infliximab 
infusion). Rheumatologist practice information, including 
RA patient population, years in practice, and presence of 
an in-office infusion center were also collected to provide 
descriptive characteristics of the study sites.

2.2  Study Sites

Five rheumatologist practices located in the USA partici-
pated in the study by providing medical chart data. All five 
sites performed in-office infusions and were providing treat-
ment to more than 100 patients with RA. Participating prac-
tices were required to complete contracting and training and 
to provide at least one eligible chart to be included in the 
study; all practices were paid a fee for completion of study 
start-up activities and per qualifying chart provided. Insti-
tutional Review Board approval with a waiver of consent 
and Health Insurance Portability and Accountability Act 
(HIPAA) authorization were obtained from the Chesapeake 
Institutional Review Board (Columbia, MD, USA) before 
providers were recruited and patient charts reviewed.

2.3  Inclusion/Exclusion Criteria

The following patient criteria were required of all patients 
to be included in the study:

1. Diagnosis of RA
2. Treatment with infliximab followed by a direct switch to 

intravenous golimumab
3. Aged ≥ 18 years at the initiation of infliximab treatment
4. Absence of a primary diagnosis of psoriatic arthritis, 

plaque psoriasis, or ankylosing spondylitis.

Treatment with infliximab and intravenous golimumab 
was defined as a minimum of one infusion each. Patients 
were required to have switched directly from infliximab to 
intravenous golimumab and could not have received a dif-
ferent biologic agent between the two study medications; 
patients were permitted to have up to a 1-year period with 
no biologic utilization between treatment with infliximab 
and intravenous golimumab.
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2.4  Data Collection

Three sites transferred charts for data extraction, and the 
other two sites performed chart extraction onsite. Chart data 
were extracted into a Microsoft Access-based electronic case 
report form. Fields of interest included demographics, clini-
cal RA details, RA medication utilization, dates and doses 
of infliximab and intravenous golimumab infusions, safety-
related events, and outcome scales. Prior RA treatments 
were identified using both chart and provider questionnaire 
data.

Available chart data from 1 July 2008 through 27 October 
2016 were included in the review. Data-extraction personnel 
were trained in the privacy laws and general research ethics 
of the HIPAA. All extracted data were reviewed by a single 
study coordinator who assessed data quality and ensured 
consistency in data collection across sites.

2.5  Data Analysis—Demographics and Treatment 
Characteristics

Demographically, frequencies and percentages were calcu-
lated for categorical variables of sex, ethnicity, disability 
status, and insurance type. Body mass index was calculated 
from patient height and weight. The frequency of comorbid 
conditions, prior RA surgeries, and prior RA treatments was 
evaluated, along with the mean length of treatment dura-
tion. Clinical disease activity assessments occurring within 
90 days of intravenous golimumab initiation qualified as 
pre-period assessments, whereas the most recent assessment 
following intravenous golimumab initiation served as the 
post-period assessment.

2.6  Data Logistics and Statistical Analyses

The 90-day period preceding and including the day of 
intravenous golimumab treatment initiation constituted the 
“pre” period, and the disease activity assessment admin-
istered closest to and prior to intravenous golimumab ini-
tiation served as the baseline disease activity score. Fol-
lowing intravenous golimumab initiation, the most recent 
disease activity assessment on record while the patient was 
still receiving intravenous golimumab treatment served as 
the “post” period measure of disease activity for analysis 
of individual clinical outcome scales. Four clinical disease 
activity outcome scales were reported in charts: Clinical 
Disease Activity Index (CDAI), Patient Global Assessment 
(PtGA), Physician Global Assessment (PhGA), and Rou-
tine Assessment of Patient Index Data (RAPID3). For the 
CDAI, remission is considered achieved if a score is between 
0 and 2.8. Low activity corresponds to > 2.8–10 inclusive, 
moderate activity is between > 10 and 22 inclusive, and high 
activity is strictly above 22. The PhGA and PtGA are scored 

on a scale of 0–10, with 0 being best and 10 being worst 
[17]. A score of ≤ 1.5 corresponds to low disease activity 
for the PhGA, whereas a score of ≤ 2.0 is considered low 
disease activity for the PtGA [17]. For the RAPID3, near 
remission is considered achieved if a score is 1 to 3. Low 
severity corresponds to a score of 4 to 6. Moderate severity 
is a score of 7 to 12 inclusive, and high activity is indicated 
by a score of  13–30 [18]. Repeated-measures analyses were 
conducted on pre- and post-intravenous golimumab mean 
clinical scale scores. Four-level (remission, low, moderate, 
and high disease activity) and two-level (remission/low and 
moderate/high disease activity) categorical classifications 
were also assessed for the CDAI and RAPID3. Only two-
level (low or elevated disease activity) categorical classifi-
cations were evaluated for the PtGA and PhGA, consistent 
with the scoring of these clinical scales. Statistically signifi-
cant differences in mean scores across each of the four scales 
were assessed via dependent t-tests. Significant differences 
in four-level ordinal clinical classifications from the CDAI 
and RAPID-3 were examined via Friedman’s tests, and dif-
ferences in two-level classification schemes were examined 
via McNemar’s tests.

2.7  Safety‑Related Events

Events that occurred within 24 h of an infliximab or intrave-
nous golimumab infusion were classified as infusion reac-
tions (IRs); all other events were categorized as adverse 
events (AEs). The number of reactions observed, as well as 
the proportion of patients reporting one or more event, were 
reported during both infliximab and intravenous golimumab 
treatment. Safety event rates were calculated by dividing 
the total events (AEs + IRs), AEs, or IRs by the total patient 
months specific to each therapy.

3  Results

3.1  Intravenous Golimumab Effectiveness

The overall sample of 113 charts primarily comprised 
females (85.8%) and had a mean ± standard deviation (SD) 
age of 61.2 ± 15.6 years (Table 1). Most patients transitioned 
to intravenous golimumab because of a loss of infliximab 
efficacy (Table 2). While clinical assessments of RA dis-
ease activity could be obtained from many patient charts, 
not all charts contained all disease activity measures of 
interest. Across the five sites, the most commonly collected 
disease activity assessments were the PtGA, PhGA, CDAI, 
and RAPID3. Patients with both pre-and post-intravenous 
golimumab CDAI (n = 22), PhGA (n = 25), PtGA (n = 39), 
or RAPID3 (n = 28) assessments were constructed as sub-
samples and served as the basis for the outcomes analyses. 
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The mean last dose of infliximab, received prior to the 
transition to intravenous golimumab, in all patients, and 
in patients from each of these disease activity assessment 
cohorts is shown in Table 3. The Remicade dose escalation, 
as evidenced by the final dose, was similar in each of the 4 
cohorts. The mean treatment duration between pre- and post-
period CDAI and PhGA assessments was 445 ± 278 days 
and 439 ± 282 days, respectively. For patient-only meas-
ures such as the PtGA and RAPID3, the mean treatment 
duration between pre- and post-period assessments was 
412 ± 258 days for the PtGA and 439 ± 296 days for the 

RAPID3. Table 1 presents the demographic makeup of each 
of the four intravenous golimumab subsamples. Patients’ 
non-biologic and biologic treatment history is shown in 
Tables 4 and 5, respectively.  

3.2  Intravenous Golimumab Effectiveness—
Patient/Physician Measures

The CDAI is a validated clinical instrument widely used 
to measure disease activity in RA and is calculated as the 
sum of four outcome parameters, which include a count of 
tender and swollen joints (0–28) and the patient and physi-
cian global assessment of disease activity. Using the CDAI 
to assess the study subsample cohort (N = 22), significant 
decreases were identified in the pre-period CDAI score mean 
of 21.6 ± 12.3 when compared with the post-period CDAI 
mean of 8.5 ± 8.1 (Fig. 1a and Table 6, p < 0.05). Two lev-
els of clinical categorization of pre- and post-intravenous 
golimumab CDAI scores revealed a 50% (81.8–31.8%; 
p < 0.05) decrease in the number of patients with moderate/
high disease activity (Table 6). Significant decreases were 
also observed when categorized over four levels of disease 

Table 1  Sample demographics

BMI body mass index, CDAI Clinical Disease Activity Index, f frequency or frequency of observations, 
PhGA Physician Global Assessment, PtGA Patient Global Assessment, RAPID3 Routine Assessment of 
Patient Index Data, SD standard deviation
Patient and Physician Global Assessments
a Disease duration based on the following samples: Full sample n = 85; CDAI, n = 19; PhGA, n = 19; PtGA, 
n = 31; RAPID3, n = 19

Full sample, 
n = 113

CDAI, n = 22 PhGA, n = 25 PtGA, n = 39 RAPID3, 
n = 28

Mean/f SD/ % f SD/ % f SD/ % f SD/ % f SD/ %

Sex
 Female 97 85.8% 19 86.4% 20 80.0% 34 87.2% 26 92.9%

Mean age 61.2 15.6 62.7 10.2 64.0 10.1 67.6 12.6 66.6 15.8
Mean disease  durationa 8.3 9.2 5.3 9.2 7.3 9.8 7 8.1 7.63 5.24
Mean BMI 29.3 7.2 28.84 7.26 28.54 6.65 28.44 6.45 30.27 8.14
Ethnicity
 Asian 1 0.9% 1 4.5% 0 0.0% 0 0.0% 0 0.0%
 Black 7 6.2% 1 4.5% 2 8.0% 3 7.7% 3 10.7%
 Latino 7 6.2% 2 9.1% 0 0.0% 0 0.0% 2 7.1%
 Other 1 0.9% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
 White 75 66.4% 18 81.8% 22 88.0% 23 59.0% 9 32.1%
 Pacific Islander 1 0.9% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
 Not reported 21 18.6% 0 0.0% 1 4.0% 13 33.3% 14 50.0%

Insurance type
 Commercial 50 44.2% 10 45.5% 11 44.0% 9 23.1% 7 25.0%
 Medicaid 5 4.4% 0 0.0% 1 4.0% 0 0.0% 0 0.0%
 Medicare 56 49.6% 12 54.5% 13 52.0% 30 76.9% 20 71.4%
 Other 1 0.9% 0 0.0% 0 0.0% 0 0.0% 1 3.6%
 Unavailable 1 0.9% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Table 2  Reasons for switching 
to intravenous golimumab 
treatment

f frequency or frequency of 
observations

Total 61
Reason for switch f

Loss of efficacy 52
Patient preference 2
Insurance coverage 7



215Infliximab to Intravenous Golimumab Switch

classification, with the percentage of patients with high or 
moderate disease activity decreasing from 36.4 and 45.5% 
in the pre-period to 9.1 and 22.7% in the post-period, respec-
tively (p < 0.05). 

Additionally, the effectiveness of intravenous golimumab 
was assessed using the PhGA of disease activity (N = 25). 
Similar to the CDAI results, the mean PhGA score decreased 
significantly from 5.1 ± 2.0 in the pre-period to 2.0 ± 1.9 in 
the post-period (p < 0.05, Table 6 and Fig. 1b). Further-
more, switching from infliximab to intravenous golimumab 
resulted in 12 of 24 patients transitioning from moderate/
high disease activity to remission/low disease activity 
(Table 6).

3.3  Intravenous Golimumab Effectiveness—Patient 
Measures

In addition to patient–physician measures, the effective-
ness of intravenous golimumab after the discontinuation 
of intravenous infliximab was examined using patient-only 
clinical assessments. Two instruments, the PtGA and the 

RAPID3 were available pre- and post-treatment from 39 
and 28 patient charts, respectively. The mean PtGA score 
decreased significantly from 5.8 ± 2.3 in the pre-period to 
4.2 ± 2.6 in the post-period (p < 0.05). However, despite a 
significant decrease in the mean PtGA scores, no significant 
difference was observed in the proportion of patients chang-
ing from elevated to low disease activity over the course of 
the measurement window (Table 6). Evaluation of RAPID3 
assessments demonstrated that the majority of patients evi-
denced no change in the level of disease activity following 
treatment with intravenous golimumab (Table 6).

3.4  Safety Events

Safety events were observed in 11.5% (13 of 113) of patient 
charts collected. Within the collected charts, 52 safety-
related events (AEs or IRs) were identified over the meas-
urement window of the chart review (5085.92 total patient 
months), which led to an overall rate of 102.2 safety events 
per 10,000 patient months (Fig. 2a, b). Most events (48 of 
52) occurred during infliximab treatment (135.86 events 

Fig. 1  Clinical outcome scale scores pre- and post-intravenous goli-
mumab treatment. Mean patient clinical outcome scores for the a 
CDAI and b PhGA are presented for the respective samples (CDAI, 
n = 22 and PhGA, n = 25). Pre-period scores were collected within 
the 90 days before intravenous golimumab treatment, and post-period 

scores were the most recent score on record while the patient was 
receiving intravenous golimumab for rheumatoid arthritis. For each 
clinical score, centered bars represent the mean, and error bars rep-
resent the standard deviation. CDAI Clinical Disease Assessment, IV 
intravenous, PhGA Physician Global Assessment

Table 3  Average final infliximab dose prior to golimumab therapy initiation

All Charts
N = 107

CDAI
N = 22

PtGA
N = 39

PhGA
N = 25

RAPID3
N = 28

Mean SD Mean SD Mean SD Mean SD Mean SD

Final IFX dose 
(mg/kg)

7.41 2.094 7.166 2.02 6.32 2.5 7.71 1.84 5.9 2.74
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per 10,000 patient months), of which 39 of 52 were inflixi-
mab IRs (110.38 events per 10,000 patient months). Four 
patients reported nine AEs while on infliximab. All patients 
who had events while treated with intravenous golimumab 
(25.75 events per 10,000 patient months) had previously 
reported the same events (mouth ulcer and itching) while 
on infliximab. A total of 11 patients who had experienced 
safety events while previously treated with infliximab did 
not experience a safety event while treated with intravenous 
golimumab. Overall, no unexpected AEs were observed in 
the population while treated with either infliximab or intra-
venous golimumab.

4  Discussion

Biologic medications, and notably anti-TNF agents, have 
become the standard of care for patients with moderate 
to severe RA who are unable to control their disease with 

cDMARDs. The effectiveness of these agents has trans-
formed the clinical management of RA [19]. Randomized 
clinical trials have shown that all currently available US 
FDA-approved anti-TNFs are effective in significantly reduc-
ing the clinical signs of inflammation in many patients with 
RA for whom cDMARDs have failed [19]. Despite this, dis-
continuation of an anti-TNF may occur for several reasons, 
including primary failure in some patients, loss of effective-
ness and hypersensitivity, or IR. Regardless of the reason 
for discontinuation, transitioning to an effective therapy is 
necessary to prevent disease progression and loss of physi-
cal function that can lead to a lower health-related quality 
of life (HRQOL).

Despite the availability of multiple agents within the 
anti-TNF class, a limited number of agents are administered 
intravenously. This study focused on the effectiveness of 
intravenous golimumab within a real-world population of 
patients who switched directly to intravenous golimumab 
from infliximab therapy. Previous studies have underscored 
the clinical effectiveness of intravenous golimumab in 
patients with RA [20–22]. For example, the GO-FURTHER 
trial demonstrated that intravenous golimumab plus metho-
trexate caused significant inhibition of structural damage fol-
lowing administration at baseline, week 4 and every 8 weeks 
through 24 and 52 weeks [21, 23]. The structural benefits of 
intravenous golimumab are also accompanied by improve-
ments in many patient-reported measures of HRQOL, 
including improvements in the Health Assessment Ques-
tionnaire—Disability Index (HAQ-DI), 36-Item Short Form 
Health Survey (SF-36), EuroQoL 5-Dimensions (EQ-5D), 
EQ-5D visual analog scale (EQ5D-VAS), and Functional 
Assessment of Chronic Illness Therapy—Fatigue (FACIT-
Fatigue) instruments [22]. While these studies highlight the 
effectiveness of intravenous golimumab, they do so in bio-
naïve patients [21, 22]. Because intravenous golimumab is 
often used as a second-line therapy, this study provides the 
first outcome data from a clinically relevant sample of intra-
venous golimumab users who have switched directly from 
dose escalated infliximab, frequently with dose escalation.

The current study assessed the effectiveness of intrave-
nous golimumab through several clinical outcome scales, 
including the CDAI, PhGA, PtGA, and RAPID3. Each of 
these scales measures slightly distinct aspects of disease 
activity [17]. Within the CDAI, PhGA, and PtGA subsam-
ple analyses, significant reductions in the levels of disease 
activity were observed following a switch to intravenous 
golimumab. Mean CDAI and PhGA scores decreased sig-
nificantly, and a significantly increased proportion of the 
population exhibited low disease activity or remission after 
initiating intravenous golimumab (p < 0.05) (Table 6). Vari-
ability was observed across the four different clinical out-
come scales. In general, reduction in disease severity follow-
ing treatment with intravenous golimumab was more readily 

Table 4  Non-biologic treatment history

DMARD disease-modifying antirheumatic drug, f frequency or fre-
quency of observations
a Biologics other than the study medications (infliximab and intrave-
nous golimumab only)

Non-biologic DMARD  usea f (%)
Total, n = 113

Any non-biologic 106 (93.8)
 Azathioprine 12 (10.6)
 Hydroxychloroquine 34 (30.1)
 Leflunomide 40 (35.4)
 Methotrexate 89 (78.8)
 Sulfasalazine 9 (8.0)

Any steroids 88 (77.9)

Table 5  Biologic treatment history

DMARD disease-modifying antirheumatic drug, f frequency or fre-
quency of observations
a Biologics other than the study medications (infliximab and intrave-
nous golimumab only)

Biologic DMARD  usea f (%)
Total, n = 113

Any biologic 50 (44.2)
 Tocilizumab 22 (19.5)
 Certolizumab 5 (4.4)
 Etanercept 13 (11.5)
 Adalimumab 17 (15.0)
 Abatacept 21 (18.6)
 Rituximab 15 (13.3)
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observed in physician-reported scales, including the CDAI 
and PhGA, than in the patient-reported outcome scales, 
although decreases in disease severity were also observed 
for the PtGA. There were no reductions in disease severity 
within the RAPID3 sample. All groups exhibited evidence of 
infliximab dose escalation (mg/kg) (Table 3) prior to initia-
tion of intravenous golimumab therapy.

The literature indicates a generally high correlation 
between CDAI and RAPID3 measures for a given patient 
[18]; however, differences in patient outcomes observed with 
the RAPID3 and CDAI could be accounted for by dispari-
ties in patient level of disease severity across subsamples or 
the different aspects of RA symptomology being measured 
across the various scales. In our dataset, sites that collected 
CDAI scores as part of regular clinical practice collected 
relatively few RAPID3 scores, leading to these two subsam-
ples being largely independent, whereas the CDAI, PhGA, 
and PtGA subsamples evidenced greater overlap. Patients 
within the CDAI and PhGA subsamples both demonstrated 
a significant decrease in clinical classification levels over 
the post period. These two subsamples also had the great-
est overlap among any two scales, with 17 of the 22 CDAI 
patients having a PhGA and 17 of the 25 PhGA patients also 
having a CDAI; further, the PhGA is a subcomponent of the 
CDAI composite score. The PtGA subsample also demon-
strated a significant decrease in mean scores from the pre 
to post period, although there were no changes in patients’ 
clinical categorical classification, diverging from the CDAI 
and PhGA subsamples. Like the PhGA, the PtGA is a com-
ponent of the CDAI score but, unlike the PhGA, is patient 
reported, similar to the RAPID3. The two different perspec-
tives of disease, physician versus patient, in conjunction with 
the differences in functional areas being assessed and rates 
of overlap between the subsamples, likely account for the 

disparity observed between the effectiveness of intravenous 
golimumab as measured through the RAPID3 and CDAI 
within this sample.

To date, no published studies have examined the efficacy 
of a transition from infliximab to intravenous golimumab, 
but transitions from infliximab to other biologic drugs have 
been studied. For example, Schiff et al. [24] published a 
study in which patients receiving abatacept or infliximab 
therapy for 12 months either continued on abatacept or 
switched from infliximab to abatacept. Patients were fol-
lowed for an additional 12 months and, as a result of their 
treatment, only 77.8% of patients switching from infliximab 
to abatacept retained remission status, indicating that ~ 22% 
of patients actually worsened to moderate or low disease 
activity following the transition to abatacept [24]. In con-
trast, our current results show the percentage of patients 
in remission increased by 22.8% (4.5% pre-golimumab to 
27.3% post-golimumab) after transitioning from inflixi-
mab to intravenous golimumab (Table 6). A similar study 
found that only 14.4% of patients achieved remission when 
switched from infliximab to etanercept [25]. Finally, a study 
in which patients with RA switched to subcutaneous goli-
mumab from their first TNF (adalimumab, etanercept, or 
infliximab) found that week 24 American College of Rheu-
matology improvement by 20% (ACR20) rates were 30.3, 
46.8, and 50.9%, for each biologic agent, respectively [26]. 
Similar trends for ACR20 rates were observed when discon-
tinuation of the first biologic was taken into account [26].

In addition to examining the effectiveness of intravenous 
golimumab, we also explored the safety profile associated 
with the discontinuation of infliximab with a concomitant 
transition to intravenous golimumab. Overall, 52 safety 
events were reported within 13 patients, over a combined 
5085.92 total patient months, resulting in an overall ratio 

Table 6  Intravenous golimumab effectiveness by clinical scale

Data are presented as mean ± standard deviation or f (%)
CDAI Clinical Disease Assessment, GLM golimumab, PhGA Physician Global Assessment, PtGA Patient Global Assessment
a Statistically significant differences between pre- and post-GLM on the clinical classification were assessed via McNemar χ2 test; differences in 
means were assessed via paired t tests

CDAI, n = 22 PhGA, n = 25 PtGA, n = 39 RAPID3, n = 28

Pre-GLM Post-
GLM

p 
 valuea

Pre-
GLM

Post-
GLM

p 
 valuea

Pre-
GLM

Post-
GLM

p 
 valuea

Pre-
GLM

Post-
GLM

p  valuea

Total mean score 21.6 ± 12.3 8.5 ± 8.1 < 0.001 5.1 ± 2.0 2 ± 1.9 < 0.001 5.8 ± 2.3 4.2 ± 2.6 0.002 14 ± 5.3 13.9 ± 5.7 0.913
2-level classification
 Remission/low 4 (18.2) 15 (68.2) 0.003 1 (4.0) 13 (52.0) 0.002 4 (10.3) 10 (25.6) 0.146 2 (7.1) 3 (10.7) 1
 Moderate/high 18 (81.8) 7 (31.8) 24 (96.0) 12 (48.0) 35 (89.7) 29 (74.4) 26 (92.9) 25 (89.3)

4-level classification
 Remission 1 (4.5) 6 (27.3) < 0.001 NA NA 2 (7.1) 2 (7.1) 0.48
 Low 3 (13.6) 9 (40.9) 0 (0.0) 1 (3.6)
 Moderate 10 (45.5) 5 (22.7) 7 (25.0) 7 (25.0)
 High 8 (36.4) 2 (9.1) 19 (67.9) 18 (64.3)
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of 102.2 safety events per 10,000 patient months. No unex-
pected or unusual AE patterns were noted.

This study has several limitations. The first is the inability 
to capture all details on all patients, which is commonplace 
for a retrospective real-world chart review. As such, it was 
not possible to segregate and analyze patient populations 
by other meaningful variables such as seropositivity status, 
or number of prior biologic therapies. Additionally, this 
study is limited by the lack of an equivalent comparison 
group for patients who switched from infliximab to intra-
venous golimumab since no other FDA-approved intrave-
nous anti-TNF preparations are currently indicated for RA. 
While other intravenous (abatacept, rituximab, tocilizumab) 
and subcutaneous preparations do exist to treat RA, these 
therapies either exert other mechanisms of action or are 
administered subcutaneously and would not have been an 
appropriate comparison for patients preferring intravenous 
administration.

In summary, intravenous golimumab was shown to be 
effective in managing symptoms of RA based on clinical 
scale scores comparing periods before and after treatment. 
Results are especially meaningful given this particular sam-
ple of patients who developed moderate to severe disease 
despite receiving treatment with infliximab with dose esca-
lation. The proportion of patients with moderate or severe 
disease was reduced following treatment with intravenous 
golimumab; decreases in clinical scale scores following 
intravenous golimumab treatment were also observed.
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