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Background: To assess persistence rates of biologic agents for the treatment of rheumatoid
arthritis in Japan.

Methods: Based on Japanese claims data of 16,214 patients between 2012 and 2014, 6-, 12-,
and 18-month persistence rates of different biologic agents were calculated. Determinants of
persistence were assessed by means of a multivariate Cox proportional hazard model controlling
for age, sex, and comorbidities. A sensitivity analysis was performed with different definitions
of persistence and parametric survival analysis.

Results: Overall persistence rates in Japan are high and reach 86% after 1 year in the entire
sample. The persistence rate for the biologic-naive subpopulation is above 95%. Persistence is
higher for older patients (hazard ratio 0.60 [95% confidence interval 0.40-0.91] for >75 years
compared to =60 years) and lower for patients with a high comorbidity score (hazard ratio
1.33; 95% confidence interval 1.03—1.70 for Charlson Comorbidity Index score 3—5 compared
to =2). We found a high variation of persistence between different drugs.

Conclusion: Japanese rheumatoid arthritis patients have a high persistence rate of biologic
treatments. However, multiple factors affect the persistence rate of Japanese patients, including
age, comorbidities, and patient type. Naive patients tend to have a higher persistence rate than
continuing biologic patients.

Keywords: Japan, rheumatoid arthritis, database analysis, persistence, biologics

Background

Rheumatoid arthritis (RA) is defined as a systemic autoimmune disease characterized
by the chronic progression of joint damage. The estimated prevalence of RA is
1.24 million in Japan, which corresponds to 1.0% of the Japanese population.'
The combination of conventional disease-modifying anti-rheumatic drugs such as
methotrexate, sulfasalazine, leflunomide, or hydroxychloroquine and the develop-
ment of biologic agents which are classified according to molecules they target
such as tumor necrosis factor inhibitors or, more recently, Janus kinase inhibi-
tor, interleukin-6 , interleukin-1, B-cell and T-cell co-stimulation inhibitors have
improved the lives of many RA patients as they help to delay or even stop the clini-
cal progression of the disease.’> Biologic agents are not only effective with regard
to symptom reduction,® their use is also associated with a decrease in mortality.*
As poor persistence with biologics can weaken the effectiveness of these medica-
tions, a recent stream of research has examined the persistence with biologics and
its determinants. Persistence in this context refers to “the duration of time from
initiation to discontinuation of therapy” while the related concept of adherence is
“the extent to which a patient acts in accordance with the prescribed interval, and
dose of a dosing regimen.””

submit your manuscript
e
in

Dove

http:

Patient Preference and Adherence 2016:10 1509-1519 1509
© 2016 Mahlich and Sruamsiri. This work s published and licensed by Dove Medical Press Limited. The full terms of this license are available at htps://www.dovepress.com/terms.php
BY NG

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/PPA.S110147
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:jmahlich@its.jnj.com

Mahlich and Sruamsiri

Dove

Persistence rates were found to vary considerably between
different countries and different drugs. A systematic review
of 52 studies found persistence rates between 32.0% and
90.9% after 1 year.® These rather large variations indicate
that institutional and probably cultural factors play a role in
explaining the magnitude of persistence rates. Results are there-
fore contingent on the respective health care delivery system
and it is difficult to compare the findings between countries.

Most studies are either from Europe’!'® or North
America,'”?* while studies in Asian populations are scarce.
Apart from two Korean studies,?** one Japanese prospec-
tive cohort study was identified that analyzed patients who
started biologic treatment with infliximab, etanercept, or
tocilizumab.?® The authors found significant differences in
demography, clinical status, comorbidities, and usage of
concomitant drugs among the three drugs. Compared with
etanercept, the use of infliximab (hazard ratio [HR] 1.69)
and tocilizumab (HR 1.98) was significantly associated with
a higher risk of discontinuation of biological agents due to
adverse events. However, the data cutoff in this analysis
was April 2011. For this reason, it is worthwhile to have a
fresh look on persistence rates in a Japanese context because
since these previous studies new biologic agents have been
introduced to the Japanese market. To date, seven biologi-
cal agents have been approved in Japan, namely, infliximab
(2002), etanercept (2005), tocilizumab and adalimumab
(both in 2008), abatacept (2010), golimumab (2011), and
certolizumab pegol (2013). The current study has included
more drugs compared to previous studies, and to the best of
our knowledge, it is also the first Japanese database analysis
on this topic.

Methods

Data source

We utilized commercially available hospital claims data
from Medical Data Vision Co., Ltd. This is an administrative
database for inpatients and outpatients and includes around
4,400,000 patients. This number represents around 3% of the
total Japanese population. The age distribution in the database
is 13.5% 0—14 years old, 52.4% 15—64 years old, and 34.1%
65 years old and resembles that of the general population.?”’
The data were obtained from hospital electronic information
systems derived from 147 acute-phase hospitals throughout
Japan. The hospitals operate 40,000 beds and are registered
as Diagnosis Procedure Combination (DPC) hospitals. The
DPC is a diagnosis-related group-like flat fee system that
was introduced in 2003 for big hospitals in Japan.?® The time
span of our analysis was from April 2012 to March 2014.

The data in this study were de-identified by the database
provider; therefore, no informed consent was necessary. The
study was in line with the guidelines of Johnson & Johnson
and approved by the Janssen approval committee.

Study population and study design

The identification of the study population was based on
the International Classification of Diseases, 10th revision
(ICD-10). RA patients were diagnosed as ICD-10: M05.x,
M06.0, M06.2-M06.9. Patients were required to have at
least two diagnoses included. The index date was defined
as the first claim for a biologic medication. All patients had
to be available for a 12-month follow-up period after the
index date and a 3-month washout period before the index
date. Children below 18 years and patients with Crohn’s
disease, ankylosing spondylitis, juvenile arthritis, psoriasis,
ulcerative colitis, and/or Behget’s disease were excluded
because some biologics have an additional indication in these
diseases. Following the approach of Neubauer et al (2014)°
patients were categorized as “biologic-naive” or “biologic-
continuing’: naive patients were patients who had no biologic
prescription during the first 3 months of their observation
period. Continuing patients were defined as patients with at
least one biologic prescription at their index date. Addition-
ally, naive patients were also required to receive at least two
disease-modifying antirheumatic drug prescriptions before
the index date. As patient numbers for certolizumab pegol
were extremely small (two biologic-naive and six continu-
ing patients), we removed certolizumab pegol patients from
the analysis.

Comorbidities were measured by means of the Charlson
Comorbidity Index (CCI). The ICD-10 coding algorithms
for Charlson comorbidities were made available by Quan
et al.? The CCI includes 19 comorbidities (myocardial
infarction, congestive heart failure, peripheral vascular dis-
ease, cerebrovascular disease, dementia, chronic pulmonary
disease, rheumatic disease, peptic ulcer disease, mild liver
disease, diabetes without chronic complication, diabetes
with chronic complication, hemiplegia or paraplegia, renal
disease, tumors without metastasis, lymphoma, leukemia,
moderate or severe liver disease, metastatic solid tumors,
and AIDS/HIV) and assigns a weight between 1 and 6 for
each of those comorbidities. Higher CCI indicates a greater
morbidity of the patient.

Calculation of persistence rates
The persistence rate was defined as the time from treatment
initiation (index date) until discontinuation of the index
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Figure | Definition of persistence in base case (60 days medication gap).

biologic agent. We defined the index date as the first bio-
logic prescription in the database. Patients were defined
as discontinued index biologic treatment if either of the
following occurred first: 1) if a gap in the days’ supply of
the index biologic agent exceeding the medication gap was
encountered, or 2) if the patient switched from the index
biologic agent to other treatments during the follow-up.
In the base case, we used a medication gap of 60 days to
define medication discontinuation (Figure 1). This defini-
tion of persistence is consistent with other claims data
study days in RA%*® and other indications.’! To estimate
the days’ supply of index medication, we referred to the
standard recommended dose of RA treatment®? for each
biologic agent multiplied by the number of biologic agents
per prescription.

Statistical analysis

Descriptive statistics were used for demographic charac-
teristics and treatment persistence with biologic agents.
Chi-square and Wilcoxon rank sum tests were used to assess
the difference between biologic-naive and -continuing
patients. A Kaplan—Meier analysis was used to calculate the
persistence of biologic treatment. Differences in persistence
were tested for significance using the log rank and Wilcoxon
tests. A P-value of 0.05 (two-sided) was considered statisti-
cally significant. To analyze the determinants of persistence,
we employed a Cox proportional hazard model as the base
case with age, sex, CCI, and the medication as independent
variables. We examined the determinants of persistence for
both naive and continuing RA patients. Coefficients were
stated as HRs. The analysis was undertaken using STATA
(StataCorp LP, College Station, TX, USA).

Sensitivity analysis

To assess how sensitive the results were with regard to the
choice of the gap definition, we also reported results based
on alternative gap definitions, namely, 30 and 120 days. Both
are common thresholds within RA and, in general,®** some
studies even used gaps up to 180 days to define persistence.*
In addition, we also used a parametric model to complement

the results of the semiparametric Cox model. Because Cox
models assume that hazards are proportional, they are not
suitable when hazards are disproportional. For this reason, we
tested the robustness of the results by employing a parametric
estimator (Weibull probability distribution) where all parts
of the model need to be specified.

Results
Study population

According to the inclusion criteria, 2,265 biologic-experienced
patients and 272 biologic-naive patients were identified
(see Figure 2 for a description of the study population).

Table 1 provides an overview of the study population
stratified by biologic-naive and -continuing patients. The
average age was slightly below 60 years without significant
differences between the two groups. The majority of the
patients were female and biologic-naive patients were more
morbid than those who were already on treatment during the
baseline period. Greater numbers of ulcer patients were iden-
tified in continuing patients while the prevalence of chronic
liver diseases was higher in naive patients. Continuing
patients were mainly on etanercept, while infliximab was
the most prescribed drug in naive RA patients.

Persistence

Figure 3 presents the Kaplan—Meier curves for the overall
sample, for biologic-naive and -continuing patients. The
persistence was high for the biologic-naive population.
One-year persistence rates ranged between 85.3% (95% con-
fidence interval [CI]: 83.8%—86.7%) for continuing patients
and 95.6% (95% CI: 92.5%—97.5%) for naive patients. The
difference was statistically significant.

Figure 4 shows Kaplan—Meier Curves for the differ-
ent biologic drugs, and Table 2 reports the associated
persistence rates.

Among naive patients, 1-year persistence rates varied
from 89.6% (95% CI: 76.7%—-95.5%) for etanercept to 100%
for golimumab. Continuing patients had persistence rates
between 78.9% (95% CI: 76.0%—81.5%) for etanercept and
96.0% (95% CI: 90.7%-98.3%) for abatacept.
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{ Identify patients: 36,504 }

Excluded 1,275 patients:
1) Patients with age <18 years (n=154)
2) Patients with at least one of following diagnosis (n=1,051)

[ RA patients: 35,229 J

Crohn’s disease (n=62)
Psoriasis arthritis (n=434)
Juvenile arthritis (n=153)
Psoriasis (n=319)
Ankylosing spondylitis (n=83)

Treated RA patients: 16,214
(DMARDs and biologic treatment)

=f Nontreatment RA patients 19,015 patients

Excluded 13,669 patients:
* Nonbiologic treatments (n=12,869)

»; o Prebiologic treatment less than 3 months for biologic naive
patients (n=426)
o Follow-up period less than 12 months (n=374)

=: Excluded certolizumab pegol eight patients

|

I

Biologic continuing patients
(n=2,265)

Biologic naive patients (n=272) }

v

!

* Etanercept 859 (38%)
o Infliximab 489 (22%)

e Adalimumab 351 (15%)
* Golimumab 87 (4%)

e Tocilizumab 353 (16%)
* Abatacept 126 (5%)

o Etanercept 48 (18%)
o Infliximab 83 (30%)

o Adalimumab 32 (12%)
* Golimumab 27 (10%)
* Tocilizumab 50 (18%)
o Abatacept 32 (12%)

Figure 2 Study population.
Note: Data are presented as n (%) unless indicated.

Abbreviations: DMARD:s, disease-modifying antirheumatic drugs; RA, rheumatoid arthritis.

The tests for significance are shown in Table 3. Because
the Wilcoxon test results are very similar to the log rank tests,
we only reported the log rank test results. For naive patients,
the following significant relationship held with regard to
persistence: infliximab > etanercept. All other drugs did not
differ significantly from each other.

To explain the differences in persistence, we estimated
a Cox regression (Table 4). Although higher age did not
influence persistence in naive patients, it was a significant
driver in the continuing patient population. Patients aged 75
and above had lower hazards of treatment discontinuation or,
alternatively, were more persistent compared to the reference
group (younger than 60 years of age). No differences were
observed with regard to sex. In the naive population, the
CCI also did not have an impact on persistence. However,
a higher comorbidity index was associated with a higher
hazard of treatment discontinuation in the continuing popu-
lation. After controlling for age, sex, and comorbidities, the
results suggested lower hazards of treatment discontinuation
in the continuing population for infliximab, golimumab,

tocilizumab, and abatacept compared to the reference case,
etanercept.

Sensitivity analysis

In the sensitivity analysis, alternative gap definitions were
applied, namely, 30 and 120 days, instead of the 90 days in
the baseline analysis. Table 5 reports the results of the sensi-
tivity analysis. Applying a 30 days gap definition, 12 month
persistence rates in the naive population were highest for
abatacept (93.7% [95% CI: 77.2%—-98.4%]) and golimumab
(96.3% [95% CI: 76.5%-99.5%]) and lowest for etanercept
(68.8% [95% CI: 53.6%—-79.8%]). With a 120 days gap
definition that allowed for a 3-month treatment break, most
drugs reached a 100% persistence rate.

The results of the parametric regression are shown in
Table 6. The results confirm lower hazards of treatment
discontinuation for older patients, and a higher hazard for
patients with a higher CCI score. The drug specific results
were comparable. The shape of parameter p of the Weibull
distribution was close to one in the overall population
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Table | Characteristics of biologic-naive and -continuing patients

Characteristics Biologic-continuing patients, n (%) Biologic-naive patients, n (%) P-value
RA patients 2,265 272

Age (mean £ SD) 59.90+13.25 58.69+14.59 0.1575
=60 years 1,018 (45%) 129 (47%)

61-75 years 1,036 (46%) 116 (43%)

>75 years 211 (9%) 27 (10%)

Sex 0.236
Male 463 (20%) 64 (23%)

Female 1,802 (80%) 208 (77%)

CCl score (mean * SD) 3.60+2.27 4.22+2.89 <0.001
=2 855 (38%) 81 (30%)

3-5 1,023 (45%) 126 (46%)

>5 387 (17%) 65 (24%)

Comorbidity

Myocardial infarction 90 (4%) 9 (3%) 0.593
Congestive heart failure 629 (28%) 88 (32%) 0.113
Peripheral vascular disease 225 (10%) 36 (13%) 0.090
Cerebrovascular disease 279 (12%) 43 (16%) 0.102
Dementia 33 (1%) 5 (2%) 0.625
Chronic lung disease 598 (26%) 84 (31%) 0.115
Ulcer 1,013 (45%) 104 (38%) 0.042
Chronic liver disease 886 (39%) 154 (57%) <0.001
Diabetes 2,265 (7%) 19 (7%) 0.777
Blood disorder disease 8 (0%) 1 (0%) 0.970
Moderate or severe kidney disease 96 (4%) 19 (7%) 0.040
Diabetes with end organ damage 83 (4%) 15 (6%) 0.135
Moderate or severe liver disease 8 (0%) 1 (0%) 0.970
Tumor and cancer 250 (11%) 23 (8%) 0.085

Abbreviations: CCl, Charlson Comorbidity Index; RA, rheumatoid arthritis; SD, standard deviation.
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Figure 4 Kaplan—Meier curves of naive biologic agent patients.

indicating an almost constant hazard over time. However,
the HR of naive patients might increase over time.

Discussion

Persistence rates

Our analysis adds more insights to the persistence of bio-
logic agents, which were not reported in previous Japanese
studies.?* Compared to international persistence studies, the
persistence observed for Japan appears to be much higher.
The baseline rate of 95.3% for naive patients is even higher
than the highest rate reported in a systematic review of
52 studies.’ In a German claims data study,’ which is most
similar to ours in terms of study design, the following
1-year persistence rates were reported for naive patients:
51.0% for etanercept, 50.0% for adalimumab, and 48.0%
for infliximab. Our results using data from Japan indicated
a much better persistence: 89.6% for etanercept, 96.9% for
adalimumab, and 97.6% for infliximab. Clinical studies have
confirmed that persistence rates in Japanese clinical practice
are relatively high. One noncomparative retrospective study

Table 2 Persistence rates and 95% Cls

reported a 1-year persistence rate of infliximab of 75.6%.%
Postmarketing surveillance data of etanercept suggested a
persistence rate of 82.4% after 6 months.* It is unlikely that
the extremely high persistent rates we observed in our study
were due to a selection bias of our study population. As we
only included patients with a follow-up period of 12 months
or more, a selection bias would be present if patients who
were not included in the study due to loss to follow-up were
missing not at random but because of relevant reasons related
to their biologic treatment. In our case, 347 patients who
started a biologic treatment were lost to follow-up, which
corresponds to a ratio of 12.8%. In evidence-based medicine,
a loss of follow-up below 20% is usually considered accept-
able even for high evidence level studies.’’

Conversely, the persistence rates we found for Japan
might even be biased downwards if Japanese patients use
lower dosages due to weight differences. In that case, the
medication supply would be longer for any prescribed drug.
This implies that patients who do not refill their prescription
might still be under treatment, and our analysis would clas-
sify them as being nonpersistent.

The reason we reported persistence rates separately for
biologic-naive and -continuing patients is that continuing
patients are subject to a number of potential biases. First,
continuing patients with a successful treatment history with a
biologic might constitute a positive selection of the underly-
ing population, which would give rise to a positive selection
bias. Second, the opposite might also occur. If a natural
rate of treatment failure is assumed, those patients who are
already on treatment for a long time have a higher propensity
of discontinuing their medication. As we did not observe the
starting date for the treatment-continuing subpopulation, we

Biologic Overall, % (95% CI) Biologic-naive patients, % (95% CI) Biologic-continuing patients, % (95% CI)
agents 6 months 12 months 18 months 6 months 12 months 18 months 6 months 12 months 18 months
Etanercept 875 79.5 70.6 979 89.6 86.6 86.9 789 69.8
(85.2-89.5) (76.7-81.9) (67.5-73.5) (86.1-99.7) (767-95.5) (72.3-938) (84.5-89.0) (76.0-81.5)  (66.6-72.8)
Adalimumab  91.1 84.3 78.7 100 96.9 96.9 90.3 83.2 77.2
(87.8-93.6) (80.3-87.6)  (74.2-82.6) (79.8-99.6)  (79.8-99.6) (86.7-92.9) (78.8-86.7)  (72.4-81.2)
Infliximab 95.8 935 91.5 98.8 97.6 97.6 95.3 92.8 90.5
(93.8-97.2) (91.2-95.3)  (88.9-93.6) (91.8-99.8) (90.7-99.4)  (90.7-99.4)  (93.0-96.8)  (90.2-94.8)  (87.5-92.8)
Golimumab  93.9 91.2 85.6 100 100 100 91.9 88.5 81.5
(87.6-97.0) (84.3-95.2)  (77.5-90.9) (83.7-96.1)  (79.7-93.6) (71.6-88.2)
Tocilizumab ~ 94.5 89.1 84.2 98.0 96.0 93.7 94.5 88.1 82.8
(91.8-96.4) (85.6-91.8) (80.2-87.4) (86.6-99.7) (84.9-989) (81.7-97.9) (91.0-96.1)  (84.2-91.1) (78.5-86.4)
Abatacept 96.8 95.6 94.9 96.8 93.7 93.7 96.8 96.0 95.2
(92.6-98.7) (90.9-97.9)  (90.0-97.4)  (79.8-99.6) (77.2-984) (77.2-98.4) (91.8-988)  (90.7-98.3)  (89.6-97.8)

Abbreviation: Cl, confidence interval.
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Table 3 P-values of log rank tests

Biologic Overall Biologic-naive patients Biologic-continuing patients

agents  ADL IFX GOL TCZ ABT ADL IFX GOL TCZ ABT ADL IFX GOL TCz ABT
ETN 0.007 <0.001 00Il <0.00l <0.00I 0.142 0.018 0068 0258 0.388 0.0l12 <0.001 0.030 <0.001 <0.00l
ADL - <0.001 0.340 0.063 <0.001 - 0.836 0358 0573 0.557 - <0.001 0.398 0.082 <0.001
IFX - - 0.024 <0.001 0.203 - - 0418 0297 0320 - - 0.013 0.001 0.102
GOL - - - 0.999 0.008 - - - 0226 0.190 - - - 0.777 0.002
TCZ - - - - 0.001 - - - - 0925 - - - - 0.001

Note: The numbers show the result of our comparison between one biologic vs another biologic agent.
Abbreviations: ABT, abatacept; ADL, adalimumab; ETN, etanercept; GOL, golimumab; IFX, infliximab; TCZ, tocilizumab.

cannot control for this potential bias in our analysis. For this
reason, the results of the continuing subpopulation need to
be interpreted with caution.

Another potential bias that is common in database
analysis and which affects both the continuing and the naive
population is the so-called channeling bias. A channeling bias
is defined as an “allocation bias, where drugs with similar
therapeutic indications are prescribed to groups of patients
with prognostic differences.”® Claimed advantages of a
new drug may channel it to patients with special preexist-
ing morbidity, with the consequence that disease states can
be incorrectly attributed to use of the drug.’® If newer drugs
are used in patients who are more morbid or who have failed

Table 4 Cox regression

previous treatments, and morbidity in turn is correlated to
treatment discontinuation, drugs that were introduced only
recently would be subject to a negative selection bias.

The sensitivity analysis suggested that persistence rates
remained high and were relatively robust to variations in the
gap definitions employed. Other studies confirmed a gener-
ally high persistence and adherence of Japanese patients
compared with Western patients, and have attributed this to
cultural beliefs and the authority of physicians in Japan.*
The large variations in persistence between different coun-
tries with the same drugs underline the necessity of collecting
local real-world data that reflect both differences in the health
care systems and culture in general.

Patient characteristics

Hazard ratio (95% confidence interval)

Overall patients

Biologic-naive patients Biologic-continuing patients

(n=2,537) (n=272) (n=2,265)
Age
=60 years Reference Reference Reference
61-75 years 0.88 (0.67-1.05) 1.05 (0.29-3.80) 0.83 (0.66—1.04)
>75 years 0.60 (0.40-0.91) 1.83 (0.34-9.95) 0.56 (0.37-0.86)
Sex
Male Reference Reference Reference
Female 1.03 (0.79-1.34) 0.49 (0.14-1.73) 1.05 (0.80-1.38)
CCl score
=2 Reference Reference Reference
3-5 1.33 (1.03-1.70) 5.29 (0.94-41.21) 1.26 (0.98-1.61)
>5 1.89 (1.40-2.57) 1.87x10° 1.93 (1.42-2.62)
Biologic agent
Etanercept Reference Reference Reference
Adalimumab 0.76 (0.57-1.02) 0.30 (0.03-2.68) 0.78 (0.58-1.05)
Infliximab 0.32 (0.22-0.45) 0.23 (0.04-1.23) 0.32 (0.22-0.46)
Golimumab 0.46 (0.24-0.87) 9.59x10°"? 0.52 (0.27-0.97)
Tocilizumab 0.51 (0.37-0.71) 0.29 (0.05-1.53) 0.52 (0.37-0.72)
Abatacept 0.20 (0.10-0.44) 0.49 (0.09-2.67) 0.16 (0.07-0.39)
Naive
Naive patients Reference
Continuing biologic patients 3.0l (1.69-5.38)

LR 22(12)=119.90
Prob > =0.0000

LR 22(12)=18.62
Prob > =0.0286

LR 42(12)=92.01
Prob > 7°=0.0000

Abbreviations: CCl, Charlson Comorbidity Index; LR (y2), likelihood ratio chi-square; Prob, probability.
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Table 5 Persistence rates (%) and 95% Cls of biologic-naive patients for 30- and 120-day gap definition

Biologic Overall, % (95% CI) Biologic-naive patients, % (95% CI) Biologic-continuing patients, % (95% CI)
agents 6 months 12 months 18 months 6 months 12 months 18 months 6 months 12 months 18 months
30-day gap
Etanercept 68.2 55.7 46.1 87.5 68.8 58.3 67.2 54.9 45.5
(65.1-71.2)  (52.4-58.8)  (42.8-49.3) (74.3-94.2) (53.6-79.8) (42.4-71.3) (63.9-70.2) (51.6-58.2) (42.1-48.8)
Adalimumab  83.5 713 65.2 90.6 8l1.2 72.4 82.9 70.4 64.4
(79.4-86.9) (66.5-75.5)  (60.1-69.7)  (73.7-96.9) (63.0-91.1) (51.6-85.4) (78.5-86.5)  (65.3-74.8) (59.1-69.2)
Infliximab 92.0 86.0 83.3 95.2 91.6 91.6 91.4 85.1 81.9
(89.4-94.9) (82.9-88.6) (79.9-86.1) (87.7-982) (83.1-959) (83.1-959) (88.6-93.6) (81.6-87.9) (78.2-85.0)
Golimumab  92.1 86.8 80.3 100 96.3 90.6 89.7 83.9 76.9
(85.4-95.8) (79.1-91.8)  (71.6-86.6) (76.5-99.5)  (66.5-97.7)  (81.1-94.5)  (74.3-90.1) (66.6-84.5)
Tocilizumab ~ 57.3 45.4 344 82.0 66.0 46.6 53.8 42.5 32,6
(52.3-62.0) (40.5-50.2)  (29.7-39.1)  (68.3-90.2) (51.1-77.3)  (31.5-60.4)  (48.5-58.9) (37.3-47.6) (27.7-37.5)
Abatacept 91.7 88.6 85.7 96.8 93.7 89.7 90.5 87.3 84.7
(86.2-95.1) (82.5-92.6) (79.2-90.4) (79.8-99.6) (77.2-984) (71.9-96.6) (83.8-945) (80.1-92.0) (77.1-89.9)
120-day gap
Etanercept 92.6 88.3 82.4 100 97.9 94.9 92.2 87.8 81.7
(90.7-94.1)  (86.0-90.2)  (79.7-84.7) (86.1-99.7)  (80.9-98.7)  (90.2-93.8)  (85.4-89.8) (78.9-84.2)
Adalimumab  94.5 90.1 86.4 100 100 100 94.0 89.2 85.3
(91.7-96.4) (86.6-92.7)  (82.6-89.5) (91.0-96.1)  (85.4-92.0) (81.1-88.6)
Infliximab 96.1 94.2 92.8 98.8 97.6 97.6 95.7 93.7 91.9
(94.2-97.4)  (92.0-95.9) (90.3-94.6)  (91.7-99.8) (90.7-99.4)  (90.7-99.4)  (93.5-97.2)  (91.1-95.5) (89.2-94.1)
Golimumab  93.9 91.2 85.6 100 100 100 92.0 88.5 81.5
(87.6-97.0) (84.3-95.2)  (77.5-90.9) (83.9-96.1)  (79.7-93.6) (71.6-88.2)
Tocilizumab ~ 97.3 93.8 91.5 100 98.0 98.0 100 100 100
(95.1-98.5)  (91.0-95.8)  (88.3-93.8) (86.6-99.7)  (86.6-99.7)
Abatacept 100 100 99.3 100 100 100 96.9 93.2 90.6
(95.3-99.9) (94.4-98.3)  (90.0-95.4) (87.0-93.2)

Abbreviation: Cl, confidence interval.

Table 6 Parametric regression (Weibull distribution with 60 days gap definition)

Patient characteristics

Hazard ratio (95% confidence interval)

Overall patients

Biologic-naive patients

Biologic-continuing patients

(n=2,537) (n=272) (n=2,265)
Age
=60 years Reference Reference Reference
61-75 years 0.84 (0.67—1.05) 1.04 (0.29-3.76) 0.83 (0.66—1.04)
>75 years 0.60 (0.40-0.91) 1.89 (0.35-10.32) 0.56 (0.37-0.86)
Sex
Male Reference Reference Reference
Female 1.03 (0.79-1.34) 0.48 (0.13-1.70) 1.05 (0.80-1.38)
CCl score
=2 Reference Reference Reference
3-5 1.33 (1.03-1.70) 25.22 (0.82-251.41) 1.26 (0.98-1.62)
>5 1.90 (1.40-2.57) 71.82 (-23.45 to 962.12) 1.93 (1.42-2.63)
Biologic agent
Etanercept Reference Reference Reference
Adalimumab 0.76 (0.57-1.02) 0.29 (0.03-2.65) 0.78 (0.58-1.05)
Infliximab 0.31 (0.22-0.45) 0.22 (0.04-1.21) 0.32 (0.22-0.45)
Golimumab 0.46 (0.24-0.87) 1.59x108 0.51 (0.27-0.97)
Tocilizumab 0.51 (0.36-0.71) 0.28 (0.05-1.48) 0.51 (0.37-0.72)
Abatacept 0.20 (0.09-0.43) 0.48 (0.09-2.61) 0.16 (0.07-0.39)
Naive

Naive patients

Continuing biologic patients
/In_p

p

I/p

Reference

3.02 (1.69-5.40)

0.0066 (—0.1022—-0.1035)
1.0007 (0.9028-1.1091)
0.9989 (0.9016—1.108)
LR »*(12)=121.36

Prob > 4’=0.0000

NA
NA

0.5010 (~0.0548-1.0569)
1.6505 (0.9467-2.8775)
0.6105 (0.3475-1.0056)
LR 22(12)=1891

Prob > 7°=0.0415

NA

NA

~0.0121 (<0.1167, 0.09259)
0.9880 (0.8898-1.0970)
10121 (0.9116-1.1238)
LR 2(12)=93.30

Prob > »=0.0000

Abbreviations: CCl, Charlson Comorbidity Index; LR (1?), likelihood ratio chi-square; Prob, probability; NA, not applicable.

1516

Dove

submit your manuscript

Patient Preference and Adherence 2016:10


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Biologic agents for the treatment of rheumatoid arthritis

Risk factors to discontinue biologics
Compared to existing Japanese studies, our findings con-
firmed that elderly patients tend to have a higher persistence
rate than younger aged patients.?**° The regression results
give rise to evidence (limited to the continuing population)
that comorbidities increased the probability of treatment
discontinuation, which is in line with international results.?!
Other studies, however, found that the CCI does not affect
persistence,’? and the indication of peptic ulcer disease
even had a positive effect on persistence of tumor necrosis
factor inhibitors.”® According to our estimates, the elderly
seem to be more persistent than younger patients. That
elderly patients are more persistent is a well-established
result both in RA®** and many other indications.>! With
regard to adherence, which is a related but different con-
cept, previous studies suggested a lower adherence among
older patients.*! Both adherence and persistence were
reported to be related to treatment satisfaction,* which
underlines the relevance of defining persistence as a treat-
ment goal in RA.

Limitations

Several limitations should be discussed. One limitation of
this study was that claims data analysis in general can utilize
only a very limited set of medical parameters. Therefore,
we could not control for RA-specific disease severity and
disease activity at the time of biologic treatment initiation.
Second, we could not determine the reasons for treatment
discontinuation. This could be due to adverse events, lack of
efficacy, or even clinical remission. Last, generalizability of
these findings should be interpreted with caution. As our data
were generated in large Japanese DPC hospitals, we cannot
rule out the possibility of a bias toward patients whose RA
was more severe than that of the general patient population.
The results are therefore not necessarily representative of the
daily practice of RA treatment in Japan. We were unable to
include economic variables, such as out-of-pocket expen-
ditures, into the analysis. In the Japanese universal health
insurance system, all biologics are reimbursed but are subject
to significant copayments of 30% for patients below 70 years
and 10% for pensioners over 70 years of age. Absolute copay-
ments are capped depending on the household’s income.
Therefore, individual out-of-pocket payments are highly
variable among the patients and might also contribute to the
observed variability of persistence rates.

Future research should also include more patient-
specific psychological determinants of persistence, such
as professional or family member support.** Long-term
follow-up of persistence and adherence to RA treatment are

also needed to ensure optimal disease management. This is
especially true in cases of very high general persistence rates
in Japan, which makes it difficult to differentiate between
drug survival rates.

Conclusion

Based on administrative data in Japan, we found that
persistence rates of biologic agents for the treatment of
RA appeared to be higher than in Western countries.
Age and comorbidities influenced persistence rates.
Although general persistence rates were high, there was
a considerable and significant variation between different
biologics and other factors, such as age, comorbidities,
and patient type.
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