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Abstract
Objective
To examine the safety and effectiveness of long-term tocilizumab treatment in elderly patients with rheumatoid arthritis
(RA) and patients with age-associated comorbidities.

Methods
ICHIBAN (NCT01194401) was a prospective, non-interventional study that observed adult patients with active
moderate-to-severe RA in German rheumatology clinics and practices for up to two years. Patients were to be treated
according to the tocilizumab label. Here, we present safety and effectiveness data analysed according to patient age.

Results
Of the 3,164 patients treated with at least one dose of tocilizumab, 924 patients were <50 years old, 1496 patients were
50-65 years old, and 744 patients were >065 years old at baseline. Patients >65 years had the highest baseline DAS28-ESR,
CDAI, and HAQ-DI scores, along with the highest burden of comorbidities, such as diabetes, coronary heart disease,
anaemia, and renal insufficiency. Under treatment with tocilizumab, patients >65 years had similar improvements in
DAS28-ESR, CDAI and patient-reported outcomes (fatigue, pain, sleeplessness) with similar glucocorticoid savings
compared to patient groups <65 years. Patients >65 years with late-onset RA achieved similar reductions in disease
activity compared to early-onset patients. Despite numerically higher rates of adverse events (AEs), serious AEs and
serious infections in patients >65 years, there were similar rates of AEs leading to withdrawal.

Conclusion
Elderly patients in ICHIBAN experienced improvements similar to younger patients in most effectiveness endpoints
with only slightly higher rates of AEs, indicating an overall net-positive risk-benefit ratio of tocilizumab treatment
regardless of patient age.
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Introduction

Compared with the general population,
patients with rheumatoid arthritis (RA)
have a higher probability of experi-
encing comorbidities and multiple co-
morbidities (1), including depression,
asthma, cardiovascular events and ma-
lignancies (2).

As the proportion of elderly individuals
in the European population increases,
and as patients with rheumatic diseases
approach normal survival rates with
21% century therapies, questions on RA
treatment in the elderly patient popula-
tion inevitably arise. The age-associated
increase in rates of hypertension, car-
diovascular disease, diabetes, obesity,
osteoporosis, and chronic obstructive
pulmonary disease adds to the overall
disease burden of elderly patients with
RA, which is of itself not insubstantial.
RA increases the risk of cardiovascu-
lar mortality compared with the gen-
eral population (3) — a risk that rises
with age. Furthermore, patients with
multiple comorbidities have a lower
probability of receiving effective RA
treatment (4). Thus, physicians tend
to treat elderly patients with RA less
aggressively compared with younger
patients, although effective RA treat-
ment in elderly patients is essential for
lowering the burden of disease (5). For
instance, treating to target by switching
from conventional synthetic (cs) to bio-
logic disease-modifying anti-rheumatic
drugs (bDMARDs) is implemented
more often in younger than in older pa-
tients with RA (6). An analysis of the
German Collaborative Arthritis Centres
demonstrated that patients with disease
onset prior to 65 years of age were three
times more likely to be prescribed a
bDMARD than those with an onset af-
ter 65 years (7). Furthermore, treatment
with csDMARDSs (as more often seen in
elderly patients) is commonly associ-
ated with oral glucocorticoid (GC) use
(8). This is also reflected in the analysis
of the German Collaborative Arthritis
Centres, where patients with disease
onset after 65 years of age were treat-
ed with GCs significantly more often
than those with disease onset prior to
65 years, regardless of disease duration
(7). Patients with RA are already at risk
of accelerated immunosenescence (9),

and treatments such as GCs significant-
ly increase the risks of osteoporosis and
severe infections (10). Higher doses of
GCs are also associated with increased
cardiovascular disease and mortality
(11, 12). Thus, safe and effective target-
ed treatment options for elderly patients
with RA are indispensable.
Tocilizumab, a humanised monoclonal
antibody that targets both membrane-
bound and soluble interleukin-6 (IL-6)
receptors, has been shown to be an ef-
ficacious treatment for RA in pivotal
clinical trials (13-18). A small-scale ret-
rospective study in French populations
with RA has shown tocilizumab to be
well-tolerated in patients >65 years old
(19). However, larger studies in elderly
populations are lacking. ICHIBAN
(NCTO01194401) was a large, prospec-
tive, non-interventional study that fol-
lowed patients with RA treated with
tocilizumab at 255 rheumatology cen-
tres in Germany for up to 2 years un-
der real-life conditions (20). Overall,
patients in [CHIBAN experienced good
effectiveness with tocilizumab treat-
ment regardless of prior RA therapy.
Safety in ICHIBAN was similar to the
pivotal clinical trials and other real-life
tocilizumab studies. Here, we present
an analysis of the ICHIBAN population
examining the safety and effectiveness
of long-term tocilizumab treatment in
elderly patients and patients with co-
morbidities associated with age.

Materials and methods

ICHIBAN was a prospective, non-in-
terventional study that observed adult
patients with active moderate to severe
RA in German rheumatology clinics and
practices. Detailed methods on study
design and inclusion criteria have been
previously published (20). In short,
adult patients were enrolled from Janu-
ary 2010 to January 2017. The decision
to treat with tocilizumab (RoActemra®,
Roche Pharma AG, Grenzach-Wyhlen,
Germany) was made on a clinical basis
prior to and independent of enrolment.
Patients were to be treated according
to the German Summary of Product
Characteristics (SmPC). The treating
physicians made all medical decisions.
No interventions were made concern-
ing therapeutic procedures. All patients
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gave informed consent prior to enrol-
ment. The ethics committee of the State
Chamber of Physicians North Rhine
(Germany) reviewed and approved this
study, which was registered at the Paul-
Ehrlich-Institute (ML22928).

Data collection and outcomes

Data were collected at study visits at
baseline (week 0) and weeks 4, 12, 24,
36,52, 64,76, 88 and 104 via an elec-
tronic case report form. Detailed meth-
ods have been previously published
(20). Comorbidities shown in this
manuscript were reported by the inves-
tigator at baseline, except anaemia. The
presence of anaemia was based on pa-
tients with available baseline laboratory
haemoglobin (Hb) measurements (men
Hb <13 g/dl, women Hb <12 g/dl). The
primary effectiveness outcome was the
proportion of patients who achieved re-
mission defined as a Disease Activity
Score based on 28 joints and erythro-
cyte sedimentation rate (DAS28-ESR)
of <2.6 at least once during the obser-
vation period. Secondary effectiveness
outcomes included time to DAS28-
ESR remission, Clinical Disease Ac-
tivity Index (CDAI) score, physical
functioning as measured by Health
Assessment Questionnaire Disability
Index (HAQ-DI), and patient-reported
outcomes (PROs). Clinically relevant
improvement in HAQ-DI score was de-
fined as a decrease of =0.3. Safety out-
comes included the number and type of
adverse events (AEs) and serious AEs
(SAEs).

Patient-reported outcomes

Disease activity, health status, fatigue,
strength of pain and sleep disturbance
were assessed by the patients, using
visual analogue scales (VAS). A score
of 0 mm indicated the best outcome,
and 100 mm indicated the worst out-
come.

Safety

Only treatment-emergent AEs were
used for safety analysis. AEs were re-
corded using the Medical Dictionary
for Regulatory Activities (MedDRA v.
13.0) coding. A list of AEs of special
interest (AESI) can be found in the sup-
plementary information.
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Table I. Baseline characteristics by subgroups according to age groups (SAF).

Characteristic <50 years 50-65 years >65 years
(n=924) (n=1496) (n=744)
Age, mean+SD, years 39.7+8.1 569 +44 722 +43
Sex, % (n)
Female 772 (713) 72.2 (1080) 772 (574)
BMI, mean+SD, kg/m? 260+58 275+54 266+4.4
Median duration of disease, years 7.0 6.0 10.0
Smoking behaviour, % (n)
Smoker 25.2 (233) 22.3 (334) 6.3 (47)
Non-smoker 51.7 (478) 46.9 (701) 67.7 (504)
Ex-smoker 10.7 (99) 18.9 (282) 15.3 (114)
Prior treatment, % (n)
Biologic naive 24.0 (222) 31.2 (467) 34.9 (260)
Anti-TNF 72.3 (668) 65.4 (979) 60.9 (453)
Concomitant medication, % (n)
c¢sDMARDs 53.0 (490) 54.1 (810) 41.0 (305)
No csDMARDs 46.9 (433) 455 (681) 58.7 (437)
GCs 76.1 (703) 82.2 (1229) 83.1 (618)
GC dose, mean+SD, mg/d 71+78 7.8+19.8 70+7.1
No GCs 23.8 (220) 17.5 (262) 16.8 (125)
Disease activity
DAS28-ESR, mean+SD 4.69 £ 1.55 5.10+1.51 521+1.52
CDAI, mean+SD 2459 + 1341 2717 £ 13.74 2739+ 1343
Physical functioning
HAQ-DI, mean + SD 1.07+£0.71 1.28 +0.71 148 £0.76
Comorbidities, % (n)
At least one 51.8 (478) 76.5 (1142) 88.4 (657)
Hypertension 14.3 (132) 39.6 (591) 59.9 (445)
Depression 54 (50) 9.0 (134) 7.0 (52)
Anaemia, % (n)
Hb <12 g/dl (females) 17.1 (158) 10.9 (163) 21.5 (160)
Hb <13 g/dl (males) 3.0 (28) 49 (74) 7.3 (54)
Renal insufficiency 0.5 (5) 1.7 (25) 8.1 (60)
Osteoporosis 6.4 (59) 15.8 (235) 334 (248)
Diabetes 3.6 (33) 9.6 (143) 18.6 (138)
Coronary heart disease 04 4) 3.7 (55) 109 (81)

All baseline comorbidities shown in this manuscript were reported by the investigator except anaemia.
Anaemia was based on the baseline clinical laboratory haemoglobin value (Hb).

BMI: body mass index; CDAI: Clinical Disease Activity Index; csDMARDs: conventional synthetic
disease-modifying anti-rheumatic drugs; DAS28-ESR: Disease Activity Score-28 erythrocyte sedi-
mentation rate; GC: glucocorticoids; HAQ-DI: Health Assessment Questionnaire Disease Index; Hb:
haemoglobin; SAF: safety analysis set; TNF: tumour necrosis factor.

Statistics

All safety analyses were performed in
the safety analysis set (SAF), which
comprised all eligible patients enrolled
in the study who received at least one
dose of tocilizumab, including patients
with tocilizumab exposure prior to this
study. Effectiveness outcomes were
analysed in the effectiveness analysis
set (EFF-NPT), which comprised all
patients who received at least one dose
of tocilizumab and had no prior tocili-
zumab therapy (NPT). For this analy-
sis, patients were divided into groups
according to baseline age (<50 years,
50-65 years and >65 years), and the

presence of the following comorbidi-
ties as reported by the investigator at
baseline (yes/no): diabetes, renal insuf-
ficiency, and coronary artery disease.
Patients were categorised into anaemia
subgroups according to the baseline Hb
value (men Hb <13 g/dl, women Hb
<12 g/dl). For further post hoc analysis,
patients >65 years at baseline were di-
vided into two subgroups: (1) patients
diagnosed with RA prior to 65 years
of age (early-onset) and (2) patients
diagnosed with RA after 65 years of
age (late-onset). All outcomes were
analysed using descriptive statistics.
Baseline characteristics are only pre-
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sented descriptively. Exploratory tests
for significance were performed on the
primary endpoint using x> test. Safety
endpoints were also compared using y>
test. Multigroup comparisons on effec-
tiveness endpoints were performed us-
ing ANOVA. Comparisons of 2 groups
were performed using Student’s t-tests.
p<0.5 was considered significant. The
last observation carried forward meth-
od was used for last visit (LV). Missing
values were not substituted. Statistical
analyses were performed using SAS®
version 9.4, (Cary, NC, USA).

Results

Overall, 3,164 patients were treated
with at least one dose of tocilizumab
and were included in the SAF. Of these,
292% of patients were <50 years,
47.3% 50-65 years, and 23.5% >65
years old at baseline, with 39 patients of
this group being =80 years old. With a
median of 10.0 years, patients >65 years
old had the longest RA disease duration.
Furthermore, patients >65 years old
had the numerically highest mean base-
line DAS28-ESR, CDAI, and HAQ-DI
scores (Table I). Comorbidities such as
hypertension, anaemia, renal insuffi-
ciency, osteoporosis, diabetes, and coro-
nary heart disease were most common
in the oldest age group (Table I).
Patients >65 years were the least likely
to smoke, to have been prescribed bio-
logic medication in the past, and to be
prescribed concomitant csDMARDs
with tocilizumab (Table I). The median
duration of tocilizumab exposure was
similar for patients aged <50 and 50-65
years (1.48 and 1.43 years, respective-
ly), but slightly shorter for the >65 year

Fig. 1. Effectiveness endpoints assessed accord-
ing to patient age (EFF-NPT).

A: Proportion of patients in DAS28-ESR categ-
ories at baseline and last visit according to age
group.

B: Mean change in DAS28-ESR from baseline at
all study visits.

C: Proportion of patients in CDAI categories at
baseline and last visit.

D: Mean change in CDAI from baseline at all
study visits.

Error bars are standard deviation.

CDALI Clinical Disease Activity Index; DAS28-
ESR: Disease Activity Score-28 erythrocyte sedi-
mentation rate; EFF-NPT: effectiveness analysis
set — no prior tocilizumab therapy.
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age group (1.26 years). A numerically
higher proportion of patients in the >65
year age group discontinued treatment
(61.4%) than did patients in the 50-65
year (58.0%) or <50 year (57.6%) age
group. Overall, 54% of patients >65
years who discontinued did so because
of lack of tolerability and 14.3% be-
cause of lack of effectiveness compared
with 7.6% and 23.7%, respectively, in
<50 years. Patients >65 years discontin-
ued more often due to ‘other reasons’
(7.4%) and were more often lost to fol-
low-up (55.9%) than were patients <50
years (5.5% and 51.1%, respectively).
Overall, of the 744 patients who were
>65 years at baseline, 59.9% were di-
agnosed with RA prior to their 65"
birthday (early-onset group), 31.0%
were diagnosed after their 65™ birthday
(late-onset group) and 9.1% had miss-
ing data. Patients in the early-onset
group were 71.0 years (vs. 74 .4 years),
had 16.6 years of disease duration (4.1
years), and numerically lower propor-
tions of age-related comorbidities such
as hypertension (58.7 vs. 64.5%), renal
insufficiency (5.8 vs. 11.7%), and dia-
betes (17.3 vs. 21.2%) than patients in
the late-onset group. More patients in
the early-onset group had prior therapy
with tumour necrosis factor (TNF) in-
hibitors (66.7 vs. 47.2%), and fewer
patients had prior therapy with csD-
MARD:s only (29.2 vs. 48.5%) than in
the late-onset group.

Tocilizumab effectiveness

Overall, 2,902 patients had no prior to-
cilizumab treatment and were included
in the EFF-NPT; 854 were <50 years,
1372 were 50-65 years, and 676 were
>65 years old at baseline. A greater
proportion of patients <50 years old
(65.4%, 95% confidence interval [CI]:
61.9-68.7%) achieved the primary out-
come of DAS28-ESR remission at least
once during their treatment period, than
did patients aged 50-65 years (59.8%,
95% CI: 57.0-62.6%), or patients >65
years (59.5%,95% CI: 55.5-63.4%) (y>
p=0.024). Patients <50 years also had
the shortest median duration to achieve
the primary endpoint (85.5 days vs. 90.0
days for 50-65 year-old patients and
91.0 days for >65 year-old patients). Of
patients achieving DAS28-ESR remis-
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Fig. 2. Physical functioning and patient-reported outcomes (PROs) according to patient age (EFF-

NPT).

A: Mean HAQ-DI score at all study visits. B: Proportion of patients with a clinically relevant improve-
ment in HAQ-DI at all study visits. C: PROs at baseline and last visit.

Error bars are standard deviation.

EFF-NPT: effectiveness analysis set — no prior tocilizumab therapy; HAQ-DI: Health Assessment

Questionnaire Disease Index.

sion, 9.3% of patients <50 years old,
7.8% of patients 50-65 years old, and
4.1% of patients >65 years old later dis-

continued due to lack of effectiveness
(secondary treatment failure). Further-
more, despite fewer patients achieving
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Fig. 3. Proportion of patients treated with GCs and GC dose at baseline (week 0) and last visit (effectiveness set; EFF-NPT).
A: Proportion of patients on GCs and mean dose of GCs by B) age group and C) arthritis onset.
Patients >65 years diagnosed with RA prior to 65 years of age were considered early-onset and patients diagnosed with RA after 65 years of age were

considered late-onset.

EFF-NPT: effectiveness analysis set — no prior tocilizumab therapy; GCs: glucocorticoids; RA, rheumatoid arthritis.

remission, the >65 year age group had
a numerically greater mean reduction in
DAS28-ESR (LV=2.24, 95% CI 2.10-
2.37) than the 50-65 year age group
(LV=2.16, 95% CI 2.06-2.26), or the
<50 year age group (LV=2.04, 95% CI
1.92-2.16) (p=0.11) (Fig. 1A-B).
Disease activity measured by CDAI
showed similar results to those meas-
ured by DAS28-ESR. The greatest re-
ductions in mean CDAI from baseline
were seen in the >65 years age group
(LV=14.28,95% CI 13.17-15.40), fol-
lowed by the 50-65 year age group
(LV=13.77,95% CI 12.99-14.56), and
then the <50 year age group (LV=12.45,
95% CI 11.49-13.41) (p=0.03) (Fig.
1C-D).

Patients <50 years had the best physical
functioning at baseline (as measured
by HAQ-DI score). These patients also
showed the greatest reduction in HAQ-
DI score over the duration of the study
(LV=0.27, 95% CI 0.22-0.31) com-
pared with the 50-65 year age group
(LV=0.20, 95% CI 0.17-0.23) and the
>65 year age group (LV=0.19,95% CI
0.14-0.24) (p=0.01) (Fig. 2A). A great-
er proportion of the patients <50 years
old also achieved a clinically relevant
improvement (=0.3 decrease) in HAQ-
DI (LV=37.1%, 95% CI 33.5-40.7) as
compared with patients 50—65 years
old (week LV=32.8%, 95% CI 30.1-
35.6) or >65 years old (LV=32.9%,
95% CI 29.0-37.0) (Fig. 2B).
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Table II. Mean DAS28-ESR according to presence of comorbidities associated with age

(EFF-NPT).

Baseline comorbidity Week 0 Last visit Change p-value™*
Diabetes™

Yes (n=263) 55+13 33 6 22+18 0.82
No (n=2365) 52+14 30+1.7 21+17

Renal insufficiency*

Yes (n=77) 54+13 34+1.6 20+1.8 0.50
No (n=2551) 55+13 33 6 22+17

Coronary artery disease™

Yes (n=118) 54+13 3417 20+1.8 0.50
No (n=2510) 52+14 30+1.7 22+17

Anaemia*

Men

Hb <13 g/dl (n=141) 57+14 33+20 24+2.1 0.14
Hb =13 g/dl (n=447) 5013 29+1.7 21+18

Women

Hb <12 g/dl (n=437) 57+13 33 7 23+1.7 0.07
Hb =12 g/dl (n=1327) 51+13 30+1.6 21+17

*Only patients with data at baseline are presented. **p-values based on t-test. All baseline comorbidities
shown in this manuscript were reported by the investigator except anaemia. Anaemia was based on the

baseline clinical laboratory haemoglobin value (Hb).

DAS28-ESR: Disease Activity Score-28 erythrocyte sedimentation rate; EFF-NPT: effectiveness analy-
sis set — no prior tocilizumab therapy; Hb: haemoglobin.

Patients of all age groups had similar
reductions in the severity of PROs such
as fatigue, strength of pain, and sleep
disturbances (Fig. 2C).

By the end of the study, in the EFF-NPT
population, similar changes in the pro-
portions of patients who received GCs
were observed across all ages (Fig. 3A).
Reductions in mean GC dose (SD) were
similar in all age groups (week 104:
<50 years 3.1+£7.16 mg/d; 50-65 years

4.35+30.54 mg/d; >65 years 3.35+7.95
mg/d) (Fig. 3B).

Patients in the oldest age group were at
the greatest risk for having comorbidi-
ties at baseline. Thus, effectiveness was
analysed in patient subgroups accord-
ing to baseline comorbidities. Patients
with diabetes, anaemia or coronary
heart disease had numerically greater
mean baseline DAS28-ESR (Table II).
Reductions in DAS28-ESR over the

Clinical and Experimental Rheumatology 2022
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Table III. Treatment-emergent adverse events according to patient baseline age (SAF).

Event, SAF n (%) [rate/100 PY] <50 years 50-65 years >065 years p-value*
(n=924) (n=1496) (n=744)

AEs 411 (44.5)[103.1] 706 (47.2) [106.3] 357 (48.0) [119.7] 0.29
AEs considered related 206 (22.3) [37.2] 328 (21.9)[36.0] 165 (22.2)[35.8] 0.98
SAEs 106 (11.5)[18.3] 216 (14.4)[20.8] 150 (20.2) [37.9] <0.0001
Patients died, n 2 3 14 <0.0001
Deaths with AEs considered related, n 1 1 3 0.15
SAEs considered related 36 (3.9)[4.5] 66 (4.4)[5.0] 44 (5.9) [8.7] 0.13
AEs leading to withdrawal 65 (7.0)[74] 144 (9.6) [10.5] 58 (7.8)[8.8] 0.06
Infections 210 (22.7) [32.9] 323 (21.6)[29.2] 143 (19.2) [25.2] 0.21
Infections considered SAEs 30 (3.3) [3.3] 47 (3.1)[34] 36 (4.8)[5.7] 0.10
AESIs

Anaphylaxis 15 (1.6) [1.8] 18 (1.2)[1.2] 9 (1.2)[1.5] 0.65
Demyelination-related events 1 (0.1)[0.1] 1 (0.1)[0.1] 0 (0.0)[0.0] 0.68
Gastrointestinal perforations 0 (0.0) [0.0] 4 (0.3)[0.2] 5 (0.7) [0.7] 0.04
Hepatic events 11 (1.2) [1.0] 34 (23)[2.3] 6 (0.8)[0.8] 0.02
Infections** 9 (1.0)[1.1] 47 (3.1)[3.0] 26 (3.5)[3.3] 0.001
Malignant neoplasms 1 (0.1)[0.1] 3 (0.2)[0.2] 4 (0.5)[0.5] 0.19
Myocardial infarction/acute coronary syndrome 3 (0.3)[0.3] 11 (0.7) [0.8] 9 (1.2)[1.1] 0.11
Spontaneous/serious bleeding 3 (0.3)[0.3] 4 (0.3)[0.2] 6 (0.8)[1.0] 0.15
Stroke 3 (0.3)[04] 7 (0.5)[04] 3 (0.4)[0.3] 0.87

*p-values based on ” tests.

**Infections considered AESIs were opportunistic and non-serious infections as defined by treatment with intravenous anti-infectives.
AE: adverse event; AESI: AE of special interest; PY: patient year; SAE: serious AE; SAF: safety analysis set.

course of this study were similar for pa-
tients, regardless of the presence of an
age-associated comorbidity (Table II).
Of the patients with RA who were >65
years old at baseline, 403 early-onset
(<65 years) patients and 207 late-onset
(>65 years) patients were included in
the EFF-NPT (66 patients had missing
data). Similar proportions of patients in
the early-onset and late-onset groups
achieved DAS28-ESR remission at
least once during the study (59.4 vs.
60.4%, respectively). Furthermore, pa-
tients in both onset groups experienced
similar reductions in mean DAS28-
ESR, CDAI, HAQ-DI scores (Suppl.
Table S1) and GC dose (Fig. 3C)
throughout the study.

Safety

The proportion of patients with at
least one AE numerically increased
with age (<50 years=44.5%; 50-65
years=47.2%; >65  years=48.0%).
However, patients >65 years and <50
years had similar proportions of AEs
considered related to treatment (Table
IIT). Greater proportions of patients in
the 50-65 year (21.6%) and >65 year
(20.2%) age groups experienced a SAE
than in patients <50 years old (11.5%;
p<0.0001). Patients >65 years had a
greater proportion of SAEs considered
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related to treatment (59% vs. 3.9%
in the <50 years age group). Patients
>65 years old experienced infections
considered as SAEs numerically more
often than younger patients, and more
infections considered AESIs (3.5% vs.
50-65 years=3.1%, <50 years=1.0%;
p=0.001). Still, similar proportions of
AEs led to withdrawals regardless of
age (Table III).

Finally, numerically greater proportions
of patients in the >65 year age group
experienced AESIs such as myocardial
infarction/acute coronary syndrome
and malignant neoplasms and signifi-
cantly greater proportions of gastroin-
testinal perforation (p=0.04) (Table III).
Of the 14 patients in the >65 year age
group who died, 3 patients experienced
AEs that were considered related to
treatment (Table III; details in Suppl.
Table S2).

Similar proportions of patients in the
early and late RA onset groups expe-
rienced AEs (49.4% vs. 48.1%), SAEs
(18.7% vs. 22.1%), AEs leading to
withdrawal (7.0% vs.9.5%) and serious
infections (5.6% vs. 3.5%).

Discussion

In this analysis of the ICHIBAN study,
we examined the long-term safety and
effectiveness of tocilizumab in elderly

patients and patients with comorbidities
typically seen in older age groups. Over-
all, patients >65 years had numerically
higher baseline disease activity accord-
ing to both DAS28-ESR and CDAI,
worse baseline physical functioning
and a greater number of age-associated
comorbidities at baseline, such as hy-
pertension, anaemia, renal insufficien-
cy, osteoporosis, diabetes, and coronary
heart disease. Consistent with previous
findings that antirheumatic medication
is less often switched in elderly pa-
tients (6), patients >65 years were more
likely to not have received biologic or
anti-TNF therapy in the past, despite
the higher disease activity at baseline.
This, coupled with the higher baseline
disease activity, may have led to com-
pensatory treatment — i.e. more patients
>65 years that were treated with GCs
(albeit at a slightly lower mean dose).
Reduction in disease activity on treat-
ment with tocilizumab was associated
with a reduction of both the proportion
of patients receiving GCs and the dose
of GCs in all age groups.

In this study, because of the baseline
disease activity and likelihood of base-
line comorbidities, a smaller proportion
of patients >65 years achieved DAS28-
ESR remission than did patients <50
years. This is consistent with previous-
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ly published findings from French and
Japanese retrospective cohort studies
that found elderly patients treated with
tocilizumab were less likely to achieve
DAS28 remission and EULAR (Euro-
pean League Against Rheumatism) re-
sponse than younger patients (19, 21).
However, in this study, despite more
comorbidities and numerically higher
disease activity at baseline, patients
>65 years treated with tocilizumab
had numerically greater reductions of
DAS28-ESR over the course of treat-
ment than patients <50 years. Further-
more, as ESR can be influenced by age,
CDAI was also used as an effective-
ness endpoint for disease activity (22).
CDALI results mirrored DAS28-ESR,
with patients >65 having the high-
est CDAI reductions throughout this
study. Moreover, fewer patients >65
years who discontinued tocilizumab
did so due to lack of effectiveness than
patients <50 years, and there was a nu-
merically lower risk of secondary treat-
ment failure, suggesting that the treat-
ing physicians were often satisfied with
the treatment response in these elderly
patients. This is in line with other real-
world studies showing long durations
of tocilizumab therapy without treat-
ment failure (23), and the recommen-
dation of rheumatologists in Germany
who suggest more frequent use of bD-
MARD:s in elderly RA patients to re-
duce RA disease activity and associated
comorbidities (24). At baseline, fewer
patients >65 years were treated with
concomitant csDMARDs and more pa-
tients >65 years were treated with con-
comitant GCs than in the <50 year age
group. However, analysis of the entire
ICHIBAN population shows that com-
parable effectiveness was achieved in
groups with and without concomitant
¢sDMARDs and/or GCs (20).

Patients with diabetes, renal insuffi-
ciency, coronary artery disease or anae-
mia experienced similar reductions in
DAS28-ESR when compared to those
without. Furthermore, elderly patients
treated with tocilizumab had a similar
response regardless of early or late dis-
ease onset. Moreover, the likelihood of
a patient requiring surgery can increase
with age, and studies show that patients
treated with tocilizumab have a low rate
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of postoperative complications after
surgeries (8.6%) (25). Taken together,
these data suggest that elderly patients
with RA, patients with comorbidities,
and patients that require surgery can
benefit from a more assertive treatment
such implementing treat-to-target ap-
proach.

Patients >65 years also experienced
similar improvements in PROs over the
course of this study as compared with
their younger counterparts. PROs such
as fatigue, pain and sleeplessness im-
proved in elderly individuals despite a
disproportional load of baseline comor-
bidities. Physical functioning in patients
>065 years improved over the course of
this study. Elderly patients, however,
did not show the same overall gains
as younger patients did. Patients >65
years had the worst HAQ-DI at base-
line. Furthermore, the oldest patients in
ICHIBAN were also less likely to be
treated aggressively with bDMARDs
and more likely to be on GCs. High dis-
ease activity coupled with less aggres-
sive prior treatment and age may have
led to permanent joint damage in these
patients, limiting their overall capacity
to improve in physical function. Results
consistent to these were found in Swiss
RA patients >65 years treated with TNF
inhibitors who also showed limited
improvement in physical functioning
mainly due to the absence of improve-
ment of patients >75 years (26).

As expected, the proportion of patients
with AEs increased with age, and pa-
tients >65 years experienced the most
AEs and nearly twice the rate of SAEs
as patients <50 years. However, the rate
of AEs related to treatment were simi-
lar, regardless of age, and the increase
in the rate of SAEs related to treatment
was in line with the general increase
of SAEs. As compared to patients <50
years old, patients >65 years had a simi-
lar rate of infections, a 1.8-fold higher
rate of serious infections, and a nearly
3-fold higher rate of infections consid-
ered AESIs (opportunistic and non-se-
rious infections as defined by treatment
with intravenous anti-infectives). How-
ever, results from an integrated safety
analysis of the tocilizumab randomised
controlled trials showed that the control
group had a 5.7-fold higher rate of seri-

ous infections in patients =65 years of
age compared with patients <50 years
(27). Hence, the increase in serious in-
fections seen in this analysis was well
within the range of infection risk asso-
ciated with age regardless of treatment
in controlled trials. Age-associated
AESIs, such as myocardial infarctions/
acute coronary syndromes and malig-
nancies, were increased in patients >65
years old, but not greater than in the
normal population (28). Overall, the
rates of AEs leading to withdrawal were
comparable between the three different
age groups. Taken together, tocilizumab
appears to constitute an effective treat-
ment with good safety and an overall
net benefit regardless of age.

The limitations of this analysis were
mostly inherent limitations of non-in-
terventional real-world studies and are
consistent with the limitations reported
in the primary analysis of ICHIBAN,
such as the small proportion of patients
enrolled in it who had already achieved
DAS28-ESR remission (20). Other limi-
tations included the absence of a control
arm or of patient randomisation in this
study, that neither investigators nor pa-
tients were blinded, and that there may
have been a risk of underreporting of
safety data. Due to the influence of con-
founding factors, inferential statistics
were only considered appropriate for
a limited number of endpoints. It was
our goal to display confidence intervals
to describe the degree of uncertainty
around the parameter estimates and de-
scribe results as observed. Furthermore,
58.7% of patients in ICHIBAN left the
study prematurely, with a large propor-
tion lost to follow up. This was higher
than rates in comparable studies (29, 30)
and may have been related to the study
duration and changes in monitoring due
to a switch in the clinical research or-
ganisation while the study was ongoing
(details in (20)).

In summary, patients >65 years old
had the highest baseline DAS28-ESR,
CDAI, and HAQ-DI scores, along with
the highest burden of comorbidities
such as diabetes, coronary heart disease,
anaemia, and renal insufficiency. Dur-
ing tocilizumab treatment, patients >65
years had similar improvements in ef-
fectiveness endpoints and GC reduction
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as

their younger counterparts. Patients

with selected age-associated comor-
bidities experienced similar reductions
in RA disease activity compared with
those without. Although patients >65
years experienced more AEs, treatment-
related SAEs and serious infections than
their younger counterparts, the rates of
infections in general, of treatment-re-
lated AEs, and of AEs leading to with-
drawal were comparable. Overall, we
conclude that benefits of tocilizumab
outweighed the risks in the majority of
elderly patients with RA.

Acknowledgements

We thank the patients, their families,
and all of the centres who participated in
ICHIBAN. Writing support was provid-
ed by Physicians World Europe GmbH
(Mannheim, Germany), supported by
Roche Pharma AG (Grenzach-Wyhlen,
Germany).

References

1.

AN J, NYARKO E, HAMAD MA: Prevalence
of comorbidities and their associations with
health-related quality of life and healthcare
expenditures in patients with rheumatoid ar-
thritis. Clin Rheumatol 2019; 38: 2717-26.

. DOUGADOS M, SOUBRIER M, ANTUNEZ A et

al.: Prevalence of comorbidities in rheuma-
toid arthritis and evaluation of their monitor-
ing: results of an international, cross-section-
al study (COMORA). Ann Rheum Dis 2014;
73: 62-8.

. VAN ONNA M, BOONEN A: The challenging

interplay between rheumatoid arthritis, age-
ing and comorbidities. BMC Musculoskelet
Disord 2016; 17: 184.

. RANGANATH VK, MARANIAN P, ELASHOFF

DA et al.: Comorbidities are associated with
poorer outcomes in community patients with
rheumatoid arthritis. Rheumatology (Oxford)
2013; 52: 1809-17.

. FRAENKEL L, RABIDOU N, DHAR R: Are

rheumatologists’ treatment decisions influ-
enced by patients’ age? Rheumatology (Ox-
ford) 2006; 45: 1555-7.

. KEARSLEY-FLEET L, DAVIES R, DE COCK D

et al.: Biologic refractory disease in rheuma-
toid arthritis: results from the British Soci-
ety for Rheumatology Biologics Register for
Rheumatoid Arthritis. Ann Rheum Dis 2018;
77: 1405-12.

. HUSCHER D, SENGLER C, GROMNICA-IHLE E

et al.: Clinical presentation, burden of disease
and treatment in young-onset and late-onset
rheumatoid arthritis: a matched-pairs analysis
taking age and disease duration into account.

Clinical and Experimental Rheumatology 2022

11.

12.

13.

14.

16.

17.

Clin Exp Rheumatol 2013; 31: 256-62.

. BLACK RJ, LESTER S, BUCHBINDER R ef al.:

Factors associated with oral glucocorticoid
use in patients with rheumatoid arthritis: a
drug use study from a prospective national
biologics registry. Arthritis Res Ther 2017,
19: 253.

. SERHAL L, LWIN MN, HOLROYD C, ED-

WARDS CJ: Rheumatoid arthritis in the el-
derly: Characteristics and treatment consid-
erations. Autoimmun Rev 2020: 102528.

. STRANGFELD A, EVESLAGE M, SCHNEIDER

M et al.: Treatment benefit or survival of the
fittest: what drives the time-dependent de-
crease in serious infection rates under TNF
inhibition and what does this imply for the
individual patient? Ann Rheum Dis 2011; 70:
1914-20.

LISTING J, KEKOW J, MANGER B et al.:
Mortality in rheumatoid arthritis: the impact
of disease activity, treatment with glucocor-
ticoids, TNFalpha inhibitors and rituximab.
Ann Rheum Dis 2015; 74: 415-21.
SOUVEREIN PC, BERARD A, VAN STAA TP et
al.: Use of oral glucocorticoids and risk of
cardiovascular and cerebrovascular disease in
a population based case-control study. Heart
2004; 90: 859-65.

SMOLEN JS, BEAULIEU A, RUBBERT-ROTH A
et al.: Effect of interleukin-6 receptor inhibi-
tion with tocilizumab in patients with rheu-
matoid arthritis (OPTION study): a double-
blind, placebo-controlled, randomised trial.
Lancet 2008; 371: 987-97.

YAZICI Y, CURTIS JR, INCE A et al.: Efficacy
of tocilizumab in patients with moderate to
severe active rheumatoid arthritis and a pre-
vious inadequate response to disease-modi-
fying antirheumatic drugs: the ROSE study.
Ann Rheum Dis 2012; 71: 198-205.

. JONES G, SEBBAA,GU J et al.: Comparison of

tocilizumab monotherapy versus methotrex-
ate monotherapy in patients with moderate to
severe rheumatoid arthritis: the AMBITION
study. Ann Rheum Dis 2010; 69: 88-96.
GENOVESE MC, MCKAY JD, NASONOV EL
et al.: Interleukin-6 receptor inhibition with
tocilizumab reduces disease activity in rheu-
matoid arthritis with inadequate response to
disease-modifying antirheumatic drugs: the
tocilizumab in combination with traditional
disease-modifying antirheumatic drug therapy
study. Arthritis Rheum 2008; 58: 2968-80.
BURMESTER GR, RUBBERT-ROTH A, CANTA-
GREL A et al.: A randomised, double-blind,
parallel-group study of the safety and ef-
ficacy of subcutaneous tocilizumab versus
intravenous tocilizumab in combination with
traditional disease-modifying antirheumatic
drugs in patients with moderate to severe
rheumatoid arthritis (SUMMACTA study).
Ann Rheum Dis 2014; 73: 69-74.

. EMERY P,KEYSTONE E, TONY HP et al.: IL-6

receptor inhibition with tocilizumab im-
proves treatment outcomes in patients with
rheumatoid arthritis refractory to anti-tumour
necrosis factor biologicals: results from a

20.

21.

22.

23

24.

25.

26.

217.

28.

29.

30.

24-week multicentre randomised placebo-
controlled trial. Ann Rheum Dis 2008; 67:
1516-23.

. PERS YM, SCHAUB R, CONSTANT E et al.:

Efficacy and safety of tocilizumab in elderly
patients with rheumatoid arthritis. Joint Bone
Spine 2015; 82: 25-30.

SPECKER C, ALBERDING A, ARINGER M et
al.: ICHIBAN, a non-interventional study
evaluating tocilizumab long-term effective-
ness and safety in patients with active rheu-
matoid arthritis. Clin Exp Rheumatol 2021;
39:319-28.

YAMANAKA H, TANAKA Y, INOUE E et al.:
Efficacy and tolerability of tocilizumab in
rheumatoid arthritis patients seen in daily
clinical practice in Japan: results from a ret-
rospective study (REACTION study). Mod
Rheumatol 2011; 21: 122-33.

SIEMONS L, TEN KLOOSTER PM, VONKEMAN
HE, VAN RIEL PL, GLAS CA, VAN DE LAAR MA:
How age and sex affect the erythrocyte sedi-
mentation rate and C-reactive protein in early
rheumatoid arthritis. BMC Musculoskelet
Disord.2014; 15: 368.

. SHOUVAL A, LIDAR M, REITBLAT T et al.:

Real-world effectiveness of tofacitinib in
patients with rheumatoid arthritis: a prospec-
tive observational study. Clin Exp Rheumatol
2021 Jan 9; PMID 33427626.

LAKOMEK HJ, SCHULZ C: Besonderheiten
der Pharmakotherapie des édlteren Rheumapa-
tienten. Z Rheumatol 2018: 77: 369-78.
MOREL J, LOCCI M, BANAL F et al.: Safety
of surgery in patients with rheumatoid arthri-
tis treated with tocilizumab: data from the
French (REGistry -RoAcTEmra) Regate reg-
istry. Clin Exp Rheumatol 2020; 38: 405-10.
GENEVAY S, FINCKH A, CIUREA A et al.:
Tolerance and effectiveness of anti-tumor
necrosis factor alpha therapies in elderly pa-
tients with rheumatoid arthritis: a population-
based cohort study. Arthritis Rheum 2007; 57:
679-85.

SCHIFF MH, KREMER JM, JAHREIS A,
VERNON E, ISAACS JD, VAN VOLLENHOVEN
RF: Integrated safety in tocilizumab clinical
trials. Arthritis Res Ther 2011; 13: R141.
NEUMANN JT, GOSSLING A, SORENSEN NA,
BLANKENBERG S, MAGNUSSEN C, WESTER-
MANN D: Temporal trends in incidence and
outcome of acute coronary syndrome. Clin
Res Cardiol. 2020; 109: 1186-92.

LEFFERS HC, OSTERGAARD M, GLINTBORG
B et al.: Efficacy of abatacept and tocilizumab
in patients with rheumatoid arthritis treated in
clinical practice: results from the nationwide
Danish DANBIO registry. Ann Rheum Dis
2011; 70: 1216-22.

IKING-KONERT C, VON HINUBER U,RICHTER
C et al.: ROUTINE-a prospective, multicen-
tre, non-interventional, observational study
to evaluate the safety and effectiveness of
intravenous tocilizumab for the treatment of
active rheumatoid arthritis in daily practice in
Germany. Rheumatology (Oxford) 2016; 55:
624-35.

1665



