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ABSTRACT

Introduction: Golimumab has been proven as
an effective treatment for rheumatoid arthritis
in clinical trials. However, there is a scarcity of
data regarding its use in elderly patients in a
real-world setting. This study aims to evaluate
the safety, effectiveness, and treatment persis-
tence of golimumab in elderly Japanese patients
(C 75 years) with rheumatoid arthritis.
Methods: This study was a post hoc analysis of
post-marketing surveillance data on 5137 Japa-
nese patients with active rheumatoid arthritis

who received golimumab for 24 weeks. The
study population was divided into two age
groups (younger: \75 years and elderly:
C 75 years), and the safety, effectiveness, and
treatment persistence of golimumab were
assessed. Also, the reasons for discontinuing
golimumab treatment were analyzed by multi-
logistic regression.
Results: During golimumab treatment over
24 weeks, younger and elderly groups exhibited
comparable improvement of disease activity as
measured by EULAR response criteria with
similar overall rates of adverse events. However,
the survival curve of golimumab for elderly
patients was significantly different from that for
younger patients due largely to the discontinu-
ation at 4 weeks. The most common reason for
discontinuation in elderly patients was patient
choice, while it was disease progression in
younger patients. Analysis of elderly patients
who discontinued treatment by their own
decision identified EULAR good response as a
factor associated with continuation of goli-
mumab treatment whereas no predictive factor
associated with discontinuation was identified.
Conclusions: The safety and effectiveness of
golimumab treatment in elderly Japanese
patients aged 75 years or older were comparable
to those in younger patients in real-world clin-
ical practice. Analysis of the survival curves
suggested that continuous use of golimumab
might further improve clinical benefit of goli-
mumab in elderly patients, underpinning the
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importance of effective communication
between physicians and elderly patients based
on the treat-to-target strategy.
Funding: Janssen Pharmaceutical K.K. and
Mitsubishi Tanabe Pharma Corporation.
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INTRODUCTION

Rheumatoid arthritis (RA) is a highly prevalent
autoimmune disease, hallmark of which is
chronic inflammation and progressive destruc-
tion of multiple joints [1]. Patients with RA are
at significantly increased risk of various
comorbidities and mortality compared to the
general population [2–4]. The prevalence of RA
in developed countries is reportedly more than
double the global estimate: 0.53–0.55% for the
US [5], 0.67% for the UK [6], and 0.6–1.0% for
Japan [7], as opposed to 0.24% for the global
population [8]. A recent systematic review sug-
gested that the global burden of RA was
increased by approximately 45% from 1990 to
2010 due to accelerated population growth
combined with continued population aging [8].
Indeed, it has been suggested that the peak age
at onset of RA has increased from 50–59 years in
2002–2003 to 60–69 years in 2012–2013 in
Japan [9], necessitating better understanding of
elderly RA in a real-world clinical setting and
development of its treatment strategies. In
recent years, several biologic disease-modifying
antirheumatic drug (bDMARD) options for RA
have become available targeting mediators of
inflammation process such as tumor necrosis
factor alpha (TNFa) and other cytokines [10].
Accumulating evidence indicates that biologic
treatments result in reduced progression of joint
damage, rapid remission, and improved quality
of life [11, 12]. The introduction of golimumab
(GLM) in 2011 provided Japanese patients with
RA an opportunity for a new treatment option.
GLM is a human monoclonal antibody devel-
oped to inhibit signaling activities of TNFa
[13, 14] and indicated for the treatment of

several rheumatic diseases such as active RA
[15], ankylosing spondylitis [16], and psoriatic
arthritis [17]. In Japan, GLM is approved to be
administered subcutaneously for the treatment
of moderate to severe RA inadequately respon-
ded to conventional therapies.

Recent clinical studies in Japan, GO-FORTH
[18] and GO-MONO [19], have demonstrated
efficacy and safety of GLM in patients with
active RA. However, elderly patients aged
75 years or over were excluded in both GLM
clinical trials despite the fact that patients aged
70 years or over account for 35.4% of the total
number of patients enrolled in the post-mar-
keting surveillance (PMS) of GLM [20]. The
elderly population is therefore underrepre-
sented in these clinical trials, thereby hamper-
ing the generalizability of the efficacy and safety
to the real-world patient population.

Treatment persistence, which is defined as a
duration of time from initiation to discontinu-
ation of treatment, has been suggested as a
measurable factor that can serve as a proxy for
long-term therapeutic benefit and harm in the
real world [21]. Indeed, this notion is supported
by previous studies demonstrating that poor
treatment persistence of biologics can blunt the
effectiveness [22, 23]. While several studies have
revealed that overall treatment persistence of
biologic agents in elderly RA patients is not
inferior to that in younger RA patients [24, 25],
large variation in treatment persistence as well
as reasons for discontinuation among different
biologic agents have been noted [25, 26]. As to
GLM, there are no published studies on treat-
ment persistence measured for patients aged
75 years or above in real-world practice in
Japan.

We undertook a post hoc analysis of a PMS
study that included 5137 Japanese RA patients
who were treated with GLM for 24 weeks. The
primary objective of this study was to compare
the safety and effectiveness of GLM between
elderly (C 75 years) and younger (\75 years)
patient populations. We also assessed treatment
persistence of GLM together with the reasons
for discontinuing GLM in these populations to
examine whether there is any trend character-
istic to elderly RA patients aged 75 years or
older.
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METHODS

Data Source and Study Design

The present study was a post hoc retrospective
analysis of a post-marketing surveillance (PMS)
study (UMIN000015895) that included 5137
Japanese patients with RA who were centrally
registered and treated with GLM between
September 2011 and May 2013. The PMS was an
open-label, non-interventional, observational
study that was conducted on patients with
active RA at selected medical facilities across
Japan during the 24-week surveillance period.
The protocol and ethical considerations for the
PMS were assessed by the internal review board
members and approved by the Japanese Phar-
maceutical Medical Device Agency (PMDA).
This PMS was conducted under the Japanese
regulations (Ministry of Health, Labor and
Welfare Ministerial Ordinance No. 171) for
Good Post-Marketing Study Practice (GPSP),
and was formally initiated following signing of
an agreement with each study center.

Participants and Data Collection

In this post hoc analysis, data of 5137 RA
patients registered in the PMS were classified
according to the age at the time:
1. the younger group consisting of patients

under 75 years of age (\75 years),
2. the elderly group consisting of patients aged

75 years or over (C 75 years).
Data including demographics (age, gender,
body weight, and disease duration) as well as
clinical characteristics (such as disease activity
score in 28-joints [DAS28], current and previous
treatments for RA, and associated comorbidi-
ties) for both patient groups were obtained.

Statistical Analysis

Categorical variables were displayed as fre-
quencies and proportions (%), while continu-
ous variables were presented as the mean and
standard deviation (SD) unless otherwise
described. To compare unpaired continuous
variables, Student’s t test or Welch’s t test was

performed. For comparison of categorical data,
Chi-squared test was employed. Treatment per-
sistence for both the elderly group (age C 75)
and younger group (age\75) is shown by
Kaplan–Meier curves and the difference was
analyzed using log-rank test. All statistical
analyses were completed using R Software Ver-
sion 3.2.5 [27] or SAS version 9.3 (SAS Institute
Inc., Cary, NC, USA) without imputation of
missing data. A two-sided p value less than 0.05
was considered statistically significant.

Analysis of the Reasons for Discontinuing
GLM Treatment

When discontinuing GLM treatment, partici-
pants were prompted with a list of issues (pa-
tient choice, disease progression, comorbidities,
adverse event (AE), death, hospital transfer, no-
show, other reasons) from which to select the
one best categorizes the reason for discontinu-
ation. Note that ‘‘discontinuation’’ is defined as
stopping GLM treatment due to an unavoidable
reason, which excludes the case when patients
stopped GLM treatment due to significant
improvement of disease activity. It should also
be noted that ‘‘disease progression’’, ‘‘comor-
bidities’’, and ‘‘AE’’ were all medical decisions
that were made by physicians, whereas ‘‘patient
choice’’ was a non-medical decision solely ini-
tiated by patients independent of physicians’
judgement. Reasons for the discontinuation of
GLM treatment during the study were analyzed
in each of the younger and the elderly groups
and presented as bar graphs. We then analyzed
demographic and clinical characteristics of the
elderly patients in order to identify predictive
factors associated with discontinuation of GLM
treatment due to patient choice. For each of the
younger and elderly groups, the demographic
and clinical profiles of the patients who con-
tinued GLM treatment were compared to those
who discontinued treatment due to patient
choice. Other reasons such as disease progres-
sion and AE were not included in this analysis.

Univariate and multivariate logistic regres-
sion analyses were performed to identify patient
characteristic variables (e.g., demographic data,
current treatment, concomitant medication,
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and AEs) associated with discontinuation of
GLM due to patient choice. Univariate logistic
regression analysis was performed for the
patient demographic factors with p\0.10 in
other analyses, and then multivariate analysis
was subsequently conducted by using variables
with p\0.20 in the univariate analysis. The
results are presented as odds ratios (ORs) with
95% confidence intervals (CIs).

RESULTS

Study Population and Baseline
Characteristics

The baseline demographics together with the
baseline characteristics of the patients are sum-
marized in Table 1. Of the total RA patients
examined, 82% (n = 4200) were categorized
into the younger group and 18% (n = 937) into
the elderly group. The mean ages for the
younger and the elderly patients were
59.0 ± 11.8 and 79.0 ± 3.7 years, respectively.
The elderly group had similar males to the
younger group (19.0 vs. 18.4%, p = 0.695). The
elderly group exhibited higher disease activity
than younger patients as indicated by
DAS28ESR (4.9 ± 1.4 vs. 4.7 ± 1.4, p \0.001),
DAS28CRP (4.2 ± 1.3 vs. 4.0 ± 1.3, p = 0.005),
SDAI (22.9 ± 13.5 vs. 21.3 ± 12.7, p = 0.006)
and CDAI (20.8 ± 12.6 vs. 19.6 ± 11.9,
p = 0.037) while the differences in tender joint
count (TJC) (5.2 ± 5.7 vs. 5.2 ± 5.5, p = 0.882)
and swollen joint count (SJC) (4.9 ± 5.1 vs.
4.7 ± 4.6, p = 0.374) were not statistically sig-
nificant. The mean number of previous biologic
DMARDs was significantly higher in the
younger group than in the elderly group
(0.9 ± 1.0 vs. 0.8 ± 0.9, p = 0.044). Overall,
elderly patients suffer from comorbidities more
frequently than younger patients. Chronic
comorbid conditions such as hypertension
(30.8 vs. 16.1%, p\0.001) and diabetes mellitus
(13 vs. 7.9%, p\0.001) were more prevalent
among elderly patients. Other comorbidities
that were more frequently observed in the
elderly group included respiratory disease (7.9
vs. 5%, p\0.001) and abnormal renal function
(11.2 vs. 3.9%, p\0.001).

Safety and effectiveness of GLM in Elderly
and Younger RA Patients

The use of concomitant medications is sum-
marized in Table 2. Despite comparable GLM
dosage (60.5 ± 18.8 for younger vs. 61.1 ± 19.4
for elderly, p = 0.395), elderly patients received
methotrexate (MTX) as a concomitant medica-
tion at a lower dosage (6.3 ± 2.6 vs. 8.2 ± 3.1,
p\0.001) and less frequently (67.9 vs. 82.4%,
p \0.001) than younger patients. In contrast,
elderly patients used csDMARDs other than
MTX more frequently than younger patients
(33.5 vs. 28.2%, p = 0.001). Glucocorticoid (GU)
was concomitantly administered to elderly
patients more frequently (56.0 vs. 51.2%,
p = 0.008) but at a lower dosage (4.3 ± 3.0 vs.
4.6 ± 2.7, p\0.033) than younger patients.

There was no significant difference in the
overall incidence of AEs between the two pop-
ulations in this study (21.4% for younger vs.
19.1% for elderly, p = 0.137). We noted that
infectious diseases, abnormal liver function,
and hematologic disorders were the most com-
mon events both in younger and elderly
patients. When each AE type was compared
between the two groups, the incidence rate of
cardiac disorder was higher in elderly patients
than younger patients (1.0 vs. 0.3%, p = 0.013),
while that of abnormal liver function was
higher in younger patients (5.3 vs. 1.5%,
p\0.001). Regarding the effectiveness, both
groups demonstrated comparative improve-
ment of disease activity as measured by EULAR
response criteria (p = 0.837, Table 2) although
overall clinical characteristics of RA at baseline
were worse in the elderly group than in the
younger group (Table 1).

Treatment Persistence of GLM in Elderly
and Younger Patients

To evaluate the long-term therapeutic benefit
and risk of GLM in the real world, we analyzed
treatment persistence of GLM, which is mea-
sured as the time between first administration
to discontinuation. Discontinuation in this
context refers to stopping GLM treatment due
to an unavoidable reason, excluding the case in
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Table 1 Baseline demographic data and clinical characteristics in younger (age\75) and elderly patients (age C 75)

Patient characteristics Younger (age < 75) Elderly (age ‡ 75) p value
n5 4200 n5 937

Age (years) 59.0 ± 11.8 79.0 ± 3.7 \0.001

Male (%) 772 (18.4) 178 (19.0) 0.695

Body weight (kg) 54.7 ± 10.9 49.9 ± 9.9 \0.001

Disease duration (years) 10.8 ± 10.0 11.9 ± 11.4 0.013

ESR (mm/h) 39.5 ± 28.8 48.1 ± 30.8 \0.001

CRP (mg/dl) 1.6 ± 2.2 2.0 ± 2.6 \0.001

DAS28ESR 4.7 ± 1.4 4.9 ± 1.4 \0.001

DAS28CRP 4.0 ± 1.3 4.2 ± 1.3 0.005

Steinbrocker’s stage

I/II/III/IV (%) 601/1219/1109/1146 (14.3/29.0/26.4/

27.3)

77/273/293/273 (8.2/29.1/31.3/

29.1)

\0.001

Steinbrocker’s class

I/II/III/IV (%) 716/2445/827/89 (17.0/58.2/19.7/2.1) 63/528/277/49 (6.7/56.4/29.6/

5.2)

\0.001

TJC 5.2 ± 5.5 5.2 ± 5.7 0.882

SJC 4.7 ± 4.6 4.9 ± 5.1 0.374

Patient’s VAS 49.1 ± 25.8 53.1 ± 25.7 \0.001

Physician’s VAS 44.9 ± 23.5 47.8 ± 23.7 0.005

SDAI 21.3 ± 12.7 22.9 ± 13.5 0.006

CDAI 19.6 ± 11.9 20.8 ± 12.6 0.037

Number of previous use of

biologics

0.9 ± 1.0 0.8 ± 0.9 0.044

Comorbidities

Abnormal renal function (%) 162 (3.9) 105 (11.2) \0.001

Abnormal liver function (%) 479 (11.4) 93 (9.9) 0.213

Respiratory disease (%) 211 (5.0) 74 (7.9) \0.001

Diabetes mellitus (%) 331 (7.9) 122 (13.0) \0.001

Hypertension (%) 675 (16.1) 289 (30.8) \0.001

Hyperlipidemia (%) 364 (8.7) 106 (11.3) 0.013

Data reported as mean ± standard deviation unless otherwise stated
CDAI clinical disease activity index, CRP C-reactive protein, DAS28ESR/CRP disease activity score in 28-joints based on
ESR/CRP, ESR erythrocyte sedimentation rate, Patient’s VAS patient’s overall assessment on a VAS, Physician’s VAS
physician’s overall assessment on a VAS, SDAI simplified disease activity index, SJC swollen joint count, TJC tender joint
count, VAS visual analogue scale
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which patients have stopped GLM treatment
because of significant improvement of disease
activity. Kaplan–Meier curves for time to dis-
continuation of GLM for each study group are
shown in Fig. 1a. The mean persistence in weeks

with GLM over 24 weeks was 21.0 for the
younger group and 20.3 for the elderly group.
The discontinuation rate due to any reason
during 24 weeks of study period was 22.0%
(n = 925/4200) for the younger group whereas

Table 2 Treatment characteristics, adverse events, and effectiveness of GLM treatment in younger (age\75) and elderly
patients (age C 75)

Younger (age < 75) Elderly (age ‡ 75) p value
n5 4200 n5 937

GLM and concomitant therapy

GLM dose (mg/time) 60.5 ± 18.8 61.1 ± 19.4 0.395

Concomitant medication use

MTX (%) 3459 (82.4) 636 (67.9) \0.001

csDMARDs (other than MTX) (%) 1183 (28.2) 314 (33.5) 0.001

GCs (%) 2149 (51.2) 525 (56.0) 0.008

Dose of concomitant medication

MTX (mg/week) 8.2 ± 3.1 6.3 ± 2.6 \0.001

GC (mg/day) 4.6 ± 2.7 4.3 ± 3.0 0.033

Total number of patients with AEs (%) 897 (21.4) 179 (19.1) 0.137

Malignancy (%) 19 (0.5) 6 (0.6) 0.626

Infectious diseases (%) 310 (7.4) 65 (6.9) 0.687

Serious allergic reaction (%) 5 (0.1) 0 (0.0) 0.633

Interstitial lung disease (%) 25 (0.6) 6 (0.6) 1.000

Autoimmune disease (%) 19 (0.5) 5 (0.5) 0.948

Demyelinating disease (%) 0 (0.0) 0 (0.0) NA

Cardiac disorder (%) 13 (0.3) 9 (1.0) 0.013

Hematologic disorders (%) 69 (1.6) 12 (1.3) 0.510

Abnormal liver function (%) 223 (5.3) 14 (1.5) \0.001

EULAR response criteriaa n = 2167 n = 438

No response (%) 693 (32.0) 145 (33.1) 0.837

Moderate response (%) 531 (24.5) 109 (24.9)

Good response (%) 943 (43.5) 184 (42.0)

csDMARDs conventional synthetic biological disease-modifying antirheumatic drugs, EULAR European league against
rheumatism, GCs glucocorticoids, GLM golimumab, MTX methotrexate, NA not applicable
Data reported as mean ± standard deviation unless otherwise stated
a Patients were evaluated by EULAR response criteria (DAS28CRP) following the final treatment including the patients
who discontinued treatment
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that of the elderly group was 25.3% (n = 237/
937). Consistently, the survival curves of GLM
were statistically different between the two
groups (p = 0.015) as determined by the log-
rank test (Fig. 1a). We noted that this discrep-
ancy results predominantly from the relatively
high discontinuation rate of the elderly group
at 4 weeks (Fig. 1a). In addition, there was a
difference in the frequency of discontinuation
by reason between the two study groups. In the
younger patient group, progression of disease
was the most frequently reported reason
(31.2%), followed by patient choice (25.8%) and
AE (20.8%) (Fig. 1b). Conversely, in the elderly
patient group, the patient choice (26.2%) was
rated highest, followed by the progression of
disease (23.2%) and AE (18.1%) as the reasons
for discontinuing GLM treatment (Fig. 1c).

In each of the younger and the elderly
patient study populations, we compared
patients who continued GLM treatment
through 24 weeks with those discontinued GLM
treatment due to patient choice by 24 weeks
(supplementary Tables S1, S2). Univariate and
multivariate regression models were employed
to identify demographic and clinical factors
associated with discontinuation of GLM treat-
ment due to patient choice (Fig. 2). In the
younger group, multivariate analysis identified
only EULAR non-response as the factor signifi-
cantly associated with discontinuation of GLM
treatment by patient choice (OR = 5.030, 95%
CI; 2.603–9.722, p\0.001), suggesting that
those who showed EULAR non-response were
likely to continue GLM treatment. In the elderly
patient groups, however, EULAR good response
was solely identified as the predictor associated
with continuation of GLM treatment by patient
choice (OR = 0.225, 95% CI; 0.057–0.894,
p = 0.034), suggesting that those who showed
EULAR good response were more likely to con-
tinue GLM treatment.

DISCUSSION

With the advent of the era of a ‘‘super-aged
society’’ [28], the population of elderly people
diagnosed with RA is on the rise [8]. A database
study has demonstrated that the peak age at

onset of RA has shifted from 50–59 to 60–-
69 years of age over the past decade [9], sug-
gesting that more elderly people tend to start
suffering from RA in Japan. Clinical character-
istics of the elderly population are different
from those of younger patients, making it dif-
ficult to interpret the data from clinical trials,
which generally exclude elderly subjects to
achieve homogeneous study population. This
constraint of study design compromises the
extrapolation of data from clinical trials to the
elderly population in a real-world clinical set-
ting. Alternatively, there are accumulating real-
world studies investigating the use of biologics
to treat elderly RA patients where the chrono-
logical age of 60 or 65 years is typically used as a
definition of ‘‘elderly’’ [29]. These cutoffs, how-
ever, may not adequately reflect the population
in a real-world setting under the super-aged
society, where majority of elderly people remain
physically and mentally robust. In fact, a pro-
posal has been made to redefine the elderly as
aged 75 years and older in Japan [30].

Here we defined the chronological age of
75 years as a threshold for elderly to evaluate
the safety and effectiveness of GLM treatment
in elderly Japanese patients using data from the
PMS of GLM in 5137 Japanese patients with
active RA. While the safety and effectiveness of
GLM in the younger group reported here cor-
roborate previous clinical trial data
[18, 19, 31, 32], the current study demonstrated,
for the first time, that the safety and effective-
ness of GLM in elderly (75 B years) Japanese
patients with active RA are comparable to those
in younger (75[years) patients. It should be
noted that, in elderly patients, the frequency of
concomitant MTX use, which has been proven
to be effective for anti-TNF agents, is lower than
that in younger patients albeit with higher
baseline disease activity. Thus, it appears that
the effectiveness of GLM in elderly RA patients
is not confounded by either baseline disease
activity or concomitant MTX use. Moreover,
our analysis suggested that elderly patients tend
to discontinue GLM during early treatment
phase by their own decision but those who
exhibit EULAR good response are likely to con-
tinue GLM treatment.
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Interestingly, the current study revealed that
the treatment regimen for patients with RA is,
indeed, notably different between younger and
elderly patients. MTX is one of the most typical
instances, where physicians tend to limit its use
for elderly patients due probably to high inci-
dence of comorbidities such as abnormal renal
functions in this patient population. This trend
might reflect real-world clinical practice in
which physicians follow Japanese guidelines for
the use of MTX that recommend careful moni-
toring of elderly patients to minimize the risk of
AEs [33]. In contrast, other csDMARDs and GCs
are more commonly used to treat this patient
group probably because the AEs are reportedly
lower than those caused by MTX [34–36].
Interestingly, our data further indicate that the
elderly patient group received a similar dose of
GLM to that of the younger patient group.
These findings suggest that physicians in real-
world clinical practice adjust the doses of
csDMARDs and GCs to maximize the effective-
ness of GLM while at the same time minimize
the risks of AEs. As a result, GLM treatment
appeared to be consistent in effectiveness
between the two groups, although elderly
patients received lower dose of MTX than
younger patients.

Despite no difference in the overall inci-
dence rate of AEs between the younger and
elderly patients, statistically significant differ-
ences were observed in the rate of cardiac dis-
orders and abnormal liver function between the
two groups. It is speculated that the higher rate
of cardiac disorders in the elderly group with RA
might be associated with greater risk factors
such as hypertension, hyperlipidemia, diabetes

mellitus, and chronic kidney disease in this
population [37–40]. In contrast, abnormal liver
function was observed at a higher rate in the
younger group due possibly to the increased
rate of MTX use in these patients as MTX is
known to induce hepatotoxicity [41].

As opposed to the safety and effectiveness
profiles, the survival curve of GLM treatment for
elderly patients was found to be statistically
different from that for younger patients due
primarily to the relatively high discontinuation
rate observed at 4 weeks probably before the full
clinical effect of GLM was achieved. Moreover,
the primary reason for GLM discontinuation
was different between the two groups. In the
younger group, the progression of disease was
the main reason for discontinuing GLM treat-
ment throughout the study period, whereas, in
the elderly group, the patient choice was the
main reason. This result still holds true when
analyzed specifically at 4 weeks, at which we
identified a significant decline of the GLM
continuation rate in the elderly group. Thus,
our analysis revealed a characteristic patient
journey for elderly patients treated with GLM;
compared to younger patients, they are more
likely to discontinue GLM by their own decision
even before physicians are able to legitimately
evaluate if patients are likely or unlikely to
respond to GLM.

We then investigated putative predictive
factors associated with discontinuation of GLM
due to patient choice. Univariate and multi-
variate regression analyses solely identified
EULAR non-response [10, 42] as a factor asso-
ciated with discontinuation of GLM treatment
by patient choice in the younger patient group,
while only EULAR good response was associated
with continuation of GLM treatment in the
elderly patient group. This result in itself
appears empirically explicit but the association
between treatment satisfaction and persistence
has been indeed demonstrated based on the
rigorous review of literature [43]. However, it
should be noted that, unlike younger patients,
we failed to identify EULAR non-response as the
factor associated with discontinuation of GLM
treatment due to patient choice in elderly
patients. Thus, an identification of the key
issues in ‘‘patient choice’’ will be of future

bFig. 1 Discontinuation of GLM treatment. a Ka-
plan–Meier curve of time to discontinuation for GLM
among younger and elderly patients. Survival curves of
GLM were compared using the log-rank test between the
two groups (p = 0.015). b Relative frequency of reasons
for discontinuing GLM treatment in younger patients
(age\75). c Relative frequency of reasons for discontin-
uing GLM treatment in elderly patients (age C 75). The
proportion of patients citing each reason as a primary cause
of discontinuation of GLM is shown in each period
analyzed
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interest to more precisely pinpoint the factors
associated with the discontinuation of GLM
treatment in elderly RA patients. ‘‘Patient
choice’’ in the current study is defined as a non-
medical decision made by patients independent
of physicians’ judgement. Since more elderly
patients discontinued treatment than younger
patients during the initial 4 weeks after starting
GLM, one possibility might be that elderly
patients were less responsive to GLM than
younger patients due to their higher disease
activities at baseline [44], urging them to pre-
maturely judge that the treatment was not
effective upon first administration and dis-
couraging them from continuing GLM. In

addition, when they have just started a biologic
agent, physicians would emphasize potential
occurrence of AEs and tell them to remain vig-
ilant, possibly causing them to discontinue
treatment due to anxiety about AEs. In fact,
several studies reported that patients with
rheumatic diseases share the beliefs that their
medications are not helping or AEs are fearful,
which are associated with discontinuation of
treatment without a physician’s recommenda-
tion [45, 46]. These issues can be particularly
problematic for elderly people because their
ability to acquire and understand health infor-
mation is markedly lower than younger peo-
ple’s [47].

Fig. 2 Forest plots demonstrating patient factors associ-
ated with discontinuation of GLM treatment due to
patient choice. Data are shown relative to EULAR
moderate response. The vertical line represents no associ-
ation with discontinuation of GLM treatment due to
patient choice (odds ratio of 1.0). An odds ratio greater
than 1.0 ([1.0) favors discontinuation, whereas an odds
ratio smaller than 1.0 (\1.0) favors continuation. When

the confidence interval (CI) does not cross the vertical line,
there is a statistically significant association between the
factor and discontinuation of GLM treatment due to
patient choice. EULAR response was evaluated following
the final treatment including cases where patients discon-
tinued GLM treatment before the completion of the
24-week study period
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Hence, to achieve sustained GLM treatment
and the resultant clinical benefit for elderly RA
patients, it would be of extreme importance for
physicians to thoroughly communicate with
elderly patients to help them understand their
long-term goals together with the benefits and
risks of GLM therapy. In fact, shared decision-
making, as part of a successful treat-to-target
approach [10, 42], has been reported to improve
patient satisfaction and adherence to medica-
tion in autoimmune diseases, allowing patients
to achieve optimal management of their con-
dition [48–50]. In addition, effective commu-
nication between a treating physician and a
patient will enable the physician to promptly
identify any potential AEs, ultimately leading to
desirable clinical outcomes.

It is crucial to point out that our study is not
only limited by its post hoc nature but also
subject to notable limitations. First, the follow-
up period of this study was short. Longer follow-
up data collection would be necessary to deter-
mine any trends in cancer types in this patient
population, although it is sufficient for the
identification of the most serious infections
[51]. Second, most analyses were performed
within relatively small subgroups based on the
original PMS data and thus random bias might
not have been ruled out. Therefore, caution
should be exercised in the interpretation and
generalization of the factors found to be asso-
ciated with continuation or discontinuation of
GLM treatment. Third, since rheumatoid dis-
ease is commonly considered to be associated
with a number of comorbidities and treatment
with pharmacological drugs further complicates
the contribution of the drug distinct from the
disease effects, results need to be interpreted
with caution. Forth, although there was no
statistical difference in the overall incidences of
AEs between younger and elderly patients, the
interpretation of this analysis is limited by the
fact that the AE types described in this study
were broad and there were no specific AEs cat-
egorized according to the standardized system
such as the Medical Dictionary for Regulatory
Activities (MedDRA). Lastly, no causal relation-
ship between the clinical outcomes and the
patient characteristics can be derived from our

study, thus requiring further studies to clarify
such associations.

In summary, this post hoc study was one of
the few that addressed the safety and effective-
ness of biologics in the elderly population aged
75 years or older. While the strict eligibility
criteria of clinical trials limited the generaliz-
ability of the efficacy and safety results in the
elderly patients, our data here appear to be
representative of a large retrospective clinical
trial in Japan, suggesting that the safety and
effectiveness of GLM treatment to patients with
active RA aged 75 years or older are comparable
to those in younger patients. In addition,
within the limitations of the current study, our
findings indicate that elderly patients are likely
to discontinue GLM during early treatment
phase by their own decision even before the full
effect of GLM is expected. Therefore, continu-
ous treatment with GLM for longer period
might be a potential key to maximize the clin-
ical benefit of GLM among elderly patients.
Although we found that there is no significant
difference in the effectiveness of GLM between
the two age groups, further multicenter clinical
studies of longer duration will be required to
make a definitive recommendations and con-
clusions regarding the use of GLM to treat
elderly RA patients in real-world clinical
practice.
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