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Introduction

Recent development of bDMARDs has
largely changed the management of rheuma-
toid arthritis (RA) so that we can achieve tight
control and improved outcomes. Despite a
trend of increasing biologic use for RA, the
complications in elderly RA patients such as
renal dysfunction or their risk of infection of-
ten circumscribes employment of hbDMARDs
in their treatment. According to the database
of the Institute of Rheumatology, Rheumatoid
Arthritis (IORRA) cohort ?, which is managed
by Tokyo Woman’s Medical University, the
proportion of the RA patients over 75 years
old is 12.3% at October 2011. It might as yet be
higher proportion of the RA patients over 75
years old in the countryside than capital re-
gion. Some of elderly RA patients have high
disease activity thus may require aggressive
therapy to obtain low disease activity along
with Treating RA To Target (T2T) approach?.
The issue to cope with both of efficacy and
safety in the treatment of elderly RA patient
is of importance and should be substantiated
So it is important problem how we treat them,
we have to substantiate into daily clinics.

Etanercept (ETN), a recombinant human
soluble tumor necrosis factor receptor fusion

protein, is the biologics approved in January
2005, the number of the patients who use ETN
are increasing these days. Farly introductions
of bDMARDs in early RA patients are well
documented, but there are few reports of
bDMARDs use in established elderly RA pa-
tients over 75 years of age. ETN has a short
half-life and is considered to be safe for elderly
RA patients.

Materials and Methods

We evaluated the efficacy and safety of ETN
in elderly RA patients. Out of 336 patients
treated with ETN at Niigata Rheumatic Cen-
ter from May 2008 to March 2014, the clinical
course and data of the patients who started
ETN at 75 years of age or older were analyzed.
All patients were diagnosed with RA accord-
ing to the 2010 ACR/EULAR classification
criteria for RA Y. Tender joint counts (TJC)
and swollen joint counts (SJC), C-reactive pro-
tein (CRP), the erythrocyte sedimentation rate
(ESR), matrix metalloprotease-3 (MMP-3),
rheumatoid factor (RF), the Disease Activity
Score for 28 joint counts based on the ESR
(DAS28-ESR), the simplified disease activity
index (SDAI), and major adverse events were
obtained from their medical records. The ef-
ficacy and safety of ETN was evaluated at 24
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months. We used GraphPad Prism version 6
for all data analyses. Except where indicated
otherwise, values represent mean #+ standard
deviation (SD) or the number of patients or the
percentage. Tests were two-sided, with a type
I error set at a=0.05. The differences between
the parameters (TJC, SJC, patient’s visual an-
alog scale (VAS), doctor’s VAS, CRP, ESR,
MMP-3, RF, DAS28-ESR, SDAI) at baseline
and last observation was tested using a paired
t-test. To evaluate the differences of the dos-
age of both methotrexate (MTX) and predni-
solone (PSL) 3 months before ETN was started,
when ETN was started, at the last observation,
we used one-way repeated measures analysis
of variance (ANOVA) test and multiple com-
parison test. Normality was assessed with the
D’Agostino-Pearson test and equality of vari-
ance with the Bartlett test. Missing data were
imputed using the last observation carried for-
ward (LOCF) method.

Results

Forty-eight patients (18 males, 30 females)
with a median age of 79.0 + 2.9 years and a me-
dian disease duration of 7.0 + 10.1 years were
analyzed (Table 1). The median height was
148.2 + 9.5 cm and the median weight was 46.2
+ 9.1 kg. The patients were classified by the
stage and class of Steinbrocker ¥ as follows:
Stage 1: 4 cases, Stage II: 8 cases, Stage II:
14 cases, and Stage IV: 22 cases; Class 1: 0
cases, Class II: 14 cases, Class II: 32 cases,
and Class IV: 2 cases. There were 9 cases
(18.8%) who had received other bDMARDSs be-
fore ETN as follows: infliximab (IFX): 2 cases,
tocilizumab (TCZ): 5 cases, adalimumab
(ADA): 1 case, and IFX to TCZ: 1 case. The in-
troduction dose of ETN was as follows: 20
mg/week: 1 case, 25 mg/week: 32 cases, and 50
mg/week: 15 cases. Almost all patients who
were administered ETN at a dose of 50
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mg/week were injected 25 mg/time twice a
week. The method of administration was as
follows: self-injection: 20 cases (41.7%), by a
family member: 16 cases (33.3%), by general
practitioners: 10 cases (20.8%), by visiting care:
1 case (2.1%), and in hospital: 1 case (2.1%).

When they start ETN, the majority of pa-
tients (93.8%) was administered conventional
synthetic disease-modifying antirheumatic
drugs (csDMARDs) concurrently as described
below: MTX: 47.9%, mizoribine (MZR) (daily):
25.0%, MZR (low-dose pulse): 12.5%, salazosul-
fapyridine (SASP): 54.2%, bucillamine (BUC):
37.5%, tacrolimus (TAC): 18.8%, and actarit
(ACT): 6.3%. The average dose of MTX 3
months before ETN was started, when ETN
was started, at the last observation were 6.6 +
2.5 mg/week, 6.6 + 2.5 mg/week, 5.6 + 3.2
mg/week, respectively (P=0.021, but multiple
comparison test are not significantly different
as follows: 3 months before vs when started,
P=0.84/ 3 months before vs at the last obser-
vation, P=0.057/ when started vs at the last
observation, P=0.058).

About the other csDMARDs, 17 patients
added some csDMARDs, and 9 patients were
decreased some csDMARDs during 3 months
before ETN was started as described below: the
number of the patients who were started or in-
creased TAC, SASP, MZR, BUC were 6, 3, 9, 3,
respectively. And the number of the patients
who were stopped or decreased TAC, SASP,
MZR, BUC, ACT were 3, 2, 2, 1, 1, respectively.
During follow up period, 10 patients were
added some csDMARDs, and 5 patients were
decreased some csDMARDs as described be-
low: the number of the patients who were
started or increased TAC, SASP, MZR, BUC
were 4, 0, 3, 3, respectively. And the number of
the patients who were stopped or decreased
TAC, SASP, MZR, BUC were 2, 1, 2, 0, respec-
tively.
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Table 1 Patient background

Number of patients (Male/Female)
Age (years)

Disease duration (years)

Stage (I /I/II/IV)

Class (1/II/I/IV)

Body height (em)

Body weight (kg)

Serum creatinine (mg/dl)
Complications (%)

Past use of bDMRADs (%)
Disease activity of baseline
Initial dosage of ETN (mg/week)

Combination use of csDMARDs
at the introduction

PSL use

48 (18/30)

79.0+29

7.0+10.1

4/8/14722

0/14/32/2

148.2+ 95

46.2+9.1

0.71+24

total: 85.4% (41/48)
Hypertension: 50.0% (24/48)
Diabetes mellitus: 29.2% (14/48)
Osteoporosis: 31.3% (15/48)
Interstitial pneumonia: 20.8% (10/48)
Amyloidosis:4.2% (2/48)

18.8% (IFX:2 patients / TCZ:5 patients
/ ADA‘1 patient / IFX—TCZ:1 patient)

DAS28-ESR:5.38 +1.10

SDAI:27.9+11.9

20/25/50
= 1 patient/ 32 patients/ 15 patients

total: 93.8% (45/48)
MTX:47.9% (23/48), 6.5 = 2.7 mg/week
MZR :25.0% (12/48), 150.0 + 35.4 mg/day
MZR (low dose pulse) :12.5% (6/48), 400 + 70.7 mg/week
SASP:54.2% (26/48), 923 + 180 mg/day
BUC:37.5% (18/48), 163.9 + 52.2 mg/day
ACT:6.3% (3/48), 266.7 + 47.1 mg/day
TAC:18.8% (9/48), 1.7 + 0.5 mg/day

97.9% (47/48), 5.8 + 2.9 mg/day

bDMARDs: biological Disease-modifying antirheumatic drugs, IFX: infliximab, TCZ: tocilizumab,
ADA: adalimumab, DAS28-ESR: the Disease Activity Score for 28 joint counts based on the ESR,
SDAI: Simplified disease activity index, ETN: etanercept, csDMARDs: conventional synthetic Disease-
modifying antirheumatic drugs, MTX: methotrexate, MZR: mizoribine, SASP: salazosulfapyridine,
BUC: bucillamine, ACT: actarit, TAC: tacrolimus, PSL: prednisolone

Most of the patients (97.9%) were also taking
PSL and the average dose 3 months before ETN
was started, when ETN was started, at the last
observation were 5.6 + 3.5 mg/day, 5.8 + 2.9
mg/day, 4.9+ 2.4 mg/day (P <0.0016, 3 months
before vs when started, P=0.70/ 3 months be-
fore vs at the last observation, P=0.037/ when
started vs at the last observation, P=0.0008).

For the prevention of infections, trime-
thoprim-sulfamethoxazole, antituberculosis
drugs and a pneumococcal vaccine was admin-
istered in 58%, 60%, and 40% of the patients, re-

spectively. Clinical parameters such as articu-

lar findings, serum marker level, and the DAS,
improved significantly (Table 2). The average
of the DAS28-ESR at the baseline was 5.38 +
1.10, indicating a HDA, which decreased to a
moderate disease activity (MDA) at 3 months
from baseline that was maintained for 24
months (Figure 1A). Additionally, the propor-
tion of the stage of DAS28-ESR after admin-
istration improved (Figure 1B). The average
SDALI also indicated a HDA at baseline, which
decreased to a MDA at 3 months from baseline
and was maintained for 24 months (Figure 2A).
Additionally, the proportion of the stage of
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the SDAT after administration also improved
(Figure 2B). A LDA or clinical remission (CR)
at the last observation period was achieved in

Clin Rheumatol Rel Res, 29 : 238~250, 2017

34% of the patients according to the DAS28-
ESR and 46% of the patients according to the
SDAIL

Table 2 Changes in the parameters

Baseline Last observation P-Value

Tender joint count 6.1+48 3.0+36 P<0.01
Swollen joint count 51+46 2.1+25 P<0.01
Patient’s VAS (mm) 64.1+188 40.2+27.7 P<0.01
Doctor’s VAS (mm) 55.6+ 20.2 33.1+234 P<0.01
CRP (mg/dD 42+3.1 1.1+£16 P<0.01
ESR (mm/h) 55.0+ 26.7 34.2+274 P<0.01
MMP-3 (ng/ml) 361.6 + 252.3 2926.6 +141.1 P<0.01
RF (IU/m)) 185.7+216.7 111.7+131.6 P<0.05
DAS28-ESR 54+1.2 40+14 P<0.01
SDAI 27.0+12.0 12.3+9.1 P<0.01

VAS: Visual analog scale, CRP: C-reactive protein, ESR: Erythrocyte sedi-
mentation rate, MMP-3: Matrix metalloprotease-3, RF: Rheumatoid factor,
DAS28-ESR: Disease Activity Score for 28 joint counts based on the ESR,

SDATI: Simplified disease activity index

Adverse events occurred in 11 patients (Ta-
ble 3). Infections occurred in 5 cases, such as
tuberculosis, nontuberculous mycobacterium,
pneumocystis pneumonia, urinary tract infec-
tion, and suspicion of infection. Six patients
stopped ETN administration by the adverse
event and 4 of these patients had infection. One
patient (85 years of age) developed tuberculosis
although we had prescribed an antituberculo-
sis drug for prevention. She developed tuber-
culosis after finishing a year of prophylaxis in
a local hospital and ultimately died due to as-
piration pneumonia. When she developed it, we
have used ETN 25 mg/week, MZR 150 mg/day,
and PSL 7 mg/day. DAS28-ESR and SDAI
were 3.17, 3.8, respectively. Another patient (80
years of age) died due to pneumocystis pneu-
monia (PCP); this patient was not prescribed a

preventive administration of trimethoprim-
sulfamethoxazole because she had a sufficient
number of lymphocytes and did not exhibit
any complications such as lung disease. When
she developed it, we have used ETN 25
mg/week, MTX 6 mg/day, and PSL 5 mg/day.
DAS28-ESR and SDAI were 4.01, 17.7, respec-
tively. We also experienced cases of lung carci-
noma, cerebral infarction, angina pectoris,
toxic eruption, sub ileus and headache.

Fifteen patients out of the overall cohort
changed to another bDMARDs mainly due to
a loss of effectiveness, however, 28 cases (68%
of all patients) have continued to receive ETN
until last observation period (Figure 3) and 50%
of the overall cohort have been continuing now
(February 2015, the average length of using
ETN was 45.4 + 20.8 months).
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P<0.0001

5.38+1.12 T - -
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49%
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Figure 1 (A) Changes in the DAS28-ESR at every three months. (B) Disease activity by DAS28-ESR.
DAS28-ESR: the Disease Activity Score for 28 joint counts based on the ESR, HDA: high disease activity,
MDA: moderate disease activity, LDA: low disease activity, CR: complete remission
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Figure 2 (A) Changes in the SDAI at every three months. (B) Disease activity by SDAL
SDAI: Simplified disease activity index, HDA: high disease activity, MDA: moderate disease activity,
LDA: low disease activity, CR: complete remission



R D <5, 29: 238~250, 2017

245

Table 3 Adverse events

Age at .
. N i .
Detail HNumber onset Sex  Complications THDESIGH Ot Outcome
of cases ) ETN therapy
Infection 5
DM stopped ETN —
Tuberculosis 1 85 F . 18 months death by Aspiration
Osteoporosis :
pneumonia
Infection stopped ETN —
caused by 1 81 M HT 2 months improved — ABT —
NTM susp. non biological DMARDs
PCP 1 80 F nothing 2 months stopped ETN — death
N bv
UTI 1 77 F HIIDALSGS 18 months >WPPdETNDy thelossof
effectiveness — TCZ
iiii:tlon 1 82 M nothing 3 months continuing ETN — GLM
Lfmg 1 82 M HT 11 months stopped ETN — death
carcinoma
Cerebral Pneumoconiosis. stopped ETN,
infarction 1 &2 M IP, Osteoporosis PAIGIGS changing hospital
Angm-a 1 81 F BT, H, H.)' 17 months continuing ETN
pectoris Osteoporosis
Toxic HT, DM, N - stopped ETN — TCZ
eruption 1 50 ¥ Hypothyroidism Bttionthe — GLM — TCZ
Sub ileus 1 79 F Pé;I‘ D, CI?F 3 months continuing ETN
steoporosis
Headache 1 82 F  HT. Dyslipidemia 2 months continuing ETN

NTM: Non tuberculous mycobacteria, PCP: Pneumocystis pneumonia, UTI: Urinary tract infection, F: Female,
M: Male, DM: Diabetes mellitus, HT: Hypertension, IDA: Iron deficiency anemia, LSCS: Lumber spinal canal
stenosis, IP: Interstitial pneumonia, CRF: Chronic renal failure ABT: abatacept, TCZ: tocilizumab, GLM: go-

limumab

Discussion

Evidence regarding the efficacy and safety
of bDMARDEs has been shown. However, there
are few reports of biologic use in established
elderly RA patients over 75 years of age. ETN
has a short half-life, approximately 4 days,
and is considered to be safer for elderly RA pa-
tients who are likely to develop infections com-
pared with other bDMARDs currently availa-
ble. Van Dartel et al. ¥ previously reported
that ETN caused less serious infection than

IFX or ADA. Lurati et al.® administered ETN
to 103 patients with RA, of which 41 patients
were aged >65 years of age, and compared
this group with a group of RA patients aged
<65 years of age. They described that there
were no differences in the rate of adverse
events and ETN was safe and well tolerated by
elderly RA patients. Bathon et al. ? described
the safety and efficacy of ETN in elderly (=65
years of age) and younger adult patients (=18
and <65 years of age) with RA.
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primary lack of
effectiveness
3

Figure 3 Outcome of the patients after ETN (at month 24)
PSL: prednisolone, TAC: tacrolimus, ADA: adalimumab, GLM: golimumab, TCZ: tocilizumab,

ABT: abatacept

The authors used the data from RA patients
who participated in 4 randomized, controlled
clinical studies of ETN and 2 long-term obser-
vational extensions to assess whether ETN
treatment was associated with a different rate
of serious adverse events or serious infectious

episodes in elderly versus younger RA patients.

As a result of the research of 5,815 patient-
years of ETN exposure, they reported that the
rates of serious adverse events tended to be
higher in elderly than younger patients. How-
ever, the rates of safety events observed in el-
derly ETN-treated subjects did not exceed the
rates in elderly placebo or MTX-treated pa-
tients. Thus, the authors concluded that el-
derly subjects with RA treated with ETN ex-
perienced a significant improvement in the dis-
ease activity and function without incurring
additional safety concerns as with younger pa-
tients. While the predominant drug currently
utilized for the treatment of RA is MTX, it of-
ten induces serious side effects such as pneu-
monia, urinary tract infection, pancytopenia
or liver dysfunction due to elevations of the

blood level. Elderly RA patients in particular
tend to suffer from serious side effects after
being dehydrated, which occasionally result in
serious outcomes. When we focus on fatal
cases following MTX administration, most oc-
curred in elderly patients over 60 years of age
in Japan (Pfizer Japan Inc. Guidelines for
proper use of Rheumatorex® Vol 22. URL:
https://pfizerpro.jp/down-

load.php?key=14ik2DZuA A3bERfABGSKSQ=
=(accessed 2017-7-5) (in Japanese)). Consider-
ing this observation, it might be safer to ad-
minister ETN for elderly patients with active
RA than to administer MTX. In our study, the
clinical parameters such as articular findings,
serum marker level, and the disease activity
score improved significantly. According to the
post marketing surveillance (PMS) of ETN
(Post marketing surveillance covering all pa-
tients who received ETN in Japan), the propor-
tions of patients achieving a LDA and CR were
15.9% and 18.9%, respectively. In our study, the
proportion of both LDA and CR was 17.0%,
which was in agreement with that reported by
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the PMS. Thus, we confirmed the efficacy of
ETN for elderly RA patients over 75 years of
age.

Because they often have dysfunction of the
hands, there are a lot of elderly RA patients
who can’t inject by themselves. In that case,
they can be injected by their family or general
practitioner. In this study, 54.1% of elderly RA
patients were injected by them and could con-
tinue using ETN.

Regarding the safety of ETN, we discontin-
ued the administration of ETN due to serious
infection in 4 cases, including 2 fatal cases. As
mentioned above, one patient developed tuber-
culosis after the administration of an an-
tituberculosis drug for prevention. Prophylac-
tic chemotherapies are recommended if a pa-
tient with RA has any risk factors for tuber-
culosis. In Japan and many other countries,
the administration of isoniazid (INH) for 6-9
months is recommended as antituberculosis
chemoprophylaxis . However, there are also
some reports of cases which developed tuber-
culosis after antituberculosis chemoprophy-
laxis in RA patients receiving anti-TNF

19 If there is no adverse event follow-

agents
ing antituberculosis chemoprophylaxis, then
its continuation may be considered in coun-
tries with high incidences of tuberculosis, such
as Japan.

In the present study, another patient died
due to PCP; she was not administered a pre-
ventive administration of trimethoprim-sulfa-
methoxazole because she had a sufficient num-
ber of lymphocytes and did not exhibit any
complications such as lung disease. Katsu-
vama et al. ' identified three risk factors for
PCP: at least 65 years of age, coexisting pul-
monary disease, and the use of glucocorticoids.
They also mentioned that RA patients with
two or three risk factors for PCP receiving bi-
ologic therapy can benefit from safe primary
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prophylaxis. As the patient was over 65 years
of age (80 years of age) and administered pred-
nisolone (5 mg/day) in our case, we should
have prescribed the preventive administration
of trimethoprim-sulfamethoxazole. There
were no cases of pneumococcal pneumonia in
our study, however, according to the European
League Against Rheumatism (EULAR) recom-
mendations for vaccination '®, the group
strongly recommends the 23-valent polysac-
charide pneumococcal vaccine for patients with
autoimmune inflammatory rheumatic dis-
eases such as RA, which can induce an ade-
quate to slightly reduced humoral response in
patients with RA, even in patients treated
with immunosuppressive drugs. We therefore
speculate that the prevention of tuberculosis,
PCP and pneumococcal pneumonia may be
considered.

A limitation of this study is that there was
no control group for the efficacy and safety
analysis of RA patients over 75 years of age
who used ETN. There was also no analysis of
patients over 75 years old in the PMS (Post
marketing surveillance covering all patients
who received ETN in Japan). Yoshii et al. ® re-
ported a review of RA patients treated with
bDMARDSs. They reported 28 patients over 75
years old treated by bDMARDs, but only 7 pa-
tients used ETN and it is difficult to compare
with our results. Also, follow up on the bone
X rays was not done for every patient in our
study. Further study is necessary to clarify
the effect of ETN on joint destruction in el-
derly patients.

Although an age older than 65 years is not
a risk factor for a severe infection in associa-
tion with abatacept (ABT) according to the
PMS of ABT, the efficacy and safety of ABT
for patients older than 75 years of age remains
unknown and should be studied. In addition,
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among the known bDMARDs, ABT was rec-
ommended for use if patients had previous se-
rious infections (ACR SESSIONS: New ACR
Recommendations for the Management of
Rheumatoid Arthritis, 2014 ACR, Boston,
MA). We thus believe that it is necessary to es-
tablish evidence for cases of ETN failure or the
administration of ABT as the initial
bDMARDEs in elderly RA patients.

Conclusion

In this study, our findings showed that ETN
was an effective treatment for elderly RA pa-
tients over 75 years of age, they could decrease
the disease activity of RA and the dosage of
PSL. without increasing MTX. Especially
when we want to avoid using or increasing
MTX for them by their various complications
or to decrease PSL, we might consider using
ETN for them. However we have to be careful
of the side effects especially in serious infec-
tion, it is not yet become clear that the ETN
increase additional susceptibility to infection
compared with csDMARDs-treated elderly RA
patients over 75 years of age. For patients who
cannot perform self-injections, administration
by a family member or general practitioner is
effective.
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)ABSTRACT
Efficacy and safety of etanercept in rheumatoid arthritis patients over 75 years of age

Satoru Kodama®®, Satoshi Ito?, Daisuke KobayashiV®, Ichiei Narita®, Akira Murasawa?,
Yuichi Makino?®, Kiyoshi Nakazono!

DDepartment of Rheumatology, Niigata Rheumatic Center, 2 Division of Metabolism and
Biosystemic Science, Department of Medicine, Asahikawa Medical University, 3 Division of
Clinical Nephrology and Rheumatology Niigata University Graduate School of Medical and

Dental Sciences.

Objectives : Introduction of biological disease-modifying antirheumatic drugs (-DMARDSs) in early
rheumatoid arthritis (RA) patients is well documented, however, there are few reports of biologic
use in established elderly RA patients over 75 years of age. We herein evaluated the use of etanercept
(ETN), which has a short half-life and considered to be safe, for elderly RA patients.

Patients and Methods : Out of 336 patients treated with ETN at Niigata Rheumatic Center from
May 2008 to March 2014, the clinical course and data of the patients who started ETN at 75 years
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of age or older were analyzed. The efficacy and safety of ETN was evaluated at 24 months.
Results : Forty-eight patients (18 males, 30 females) with a median age of 79.0 + 2.9 years were
analyzed. Clinical parameters such as articular findings, serum marker level, and the disease activ-
ity score improved significantly and the average dose of prednisolone (PSL) after using ETN were
also decreased significantly compared with before using it. Adverse events occurred in 11 patients.
Seven patients stopped ETN and 4 of these patients developed an infection. One patient (85 years of
age) died due to tuberculosis and another (80 years of age) died due to pneumocystis pneumonia.
Conclusions : We may have to pay attention to the adverse event especially in the serious infection
for elderly RA patients, but ETN is thought to be an effective treatment for elderly RA patients

over 75 years of age.
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