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Abstract

Background and Aims: Recent treatment guidelines for ulcerative colitis [UC] do not recommend
long-term corticosteroid [CS] use. The present study aimed to capture the changes in CS use from
2006 to 2016 and to identify factors associated with long-term CS use after 2014, when the first two
anti-tumour necrosis factor antibodies [infliximab and adalimumab] became available.

Methods: A retrospective study using the JMDC Claims Database included UC patients who
initiated UC medications in any year from January 2006 to December 2016, or after January
2014, who were under continuous observation from 6 months before to 12 months after
initiation. Patients with Crohn’s disease before initiation and those prescribed <8 days of CSs
were excluded.

Results: Among 7907 UC patients who initiated UC medications within the study period, 1555
were prescribed CSs.The proportion of patients using CSs in each year decreased from 2011 as use
of thiopurines and biologics increased. The proportion of patients with a starting dose >30 mg/day
of CSs and patients continuing CSs for <90 days increased from 2011, reaching 49.1% and 41.0%,
respectively, in 2016. However, even in 2016, 34.3% continued to use CSs for >180 days. Among
1230 patients with CS use after January 2014, low initial CS dose [<10 mg/day] was most strongly
associated with long-term CS use [>180 days].

Conclusions: CS use became more appropriate as use of thiopurine and biologics increased,
although there were still many cases of inappropriate use. Long-term CS use was most strongly
associated with low initial doses of CSs.
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1. Introduction

Ulcerative colitis [UC] is a chronic inflammatory disorder of the co-
lonic mucosa, characterized by alternating periods of remission and
relapse.! The estimated number of patients with UC in Japan was
~220 000 in 2014, with a prevalence rate of about 170 per 100 000
people. Although the prevalence of UC in Japan is less than half of
that in the USA,? it has increased in recent years.>* Based on changes
in the incidence and prevalence observed in Europe and North
America,’ the number of patients with UC in Japan is expected to
increase further.

Corticosteroids [CSs] are effective for the induction of remission
in UC.% In the current treatment guidelines,** CSs are recommended
for patients with moderate-to-severe inflammation or symptoms.
However, CSs are not effective for the maintenance of remission,
and long-term use of CSs should be avoided because of the risk of
adverse events or comorbidities such as impaired glucose tolerance
and osteoporosis.*’ The guidelines recommend the use oral prednis-
olone [PSL] at 30-40 mg/day for patients with moderate UC and
intravenous PSL at 40-80 mg/day for those with severe UC followed
by tapering and withdrawal.® Furthermore, CS doses should be re-
duced to below the equivalent of PSL 10 mg/day within 3 months
of starting CSs.!® However, many patients continue to use CSs for
extended periods of time.!!

In the past few decades, several medications with new modes
of action have launched in succession and been prescribed to pa-
tients with CS-dependent and/or CS-resistant UC in Japan. One
of these new medications, azathioprine, was approved for use in
CS-dependent UC patients in 2007. Since 2010, anti-human tu-
mour necrosis factor [TNF]-a monoclonal antibodies have been
used for induction and maintenance of remission in patients with
CS-dependent and CS-resistant moderate-to-severe UC [infliximab
in 2010, followed by adalimumab in 2013 and golimumab in 2017].
In addition, an anti-human 04f7 integrin monoclonal antibody
[vedolizumab] and Janus kinase inhibitor [tofacitinib] have also
been used in these patients since 2018. While several studies have
reported the efficacy of these molecular targeted agents in reducing
and discontinuing the use of CSs,'>"'7 the impact of these new treat-
ments on CS use in real-world practice has not been identified.

The present claims database study aimed to understand changes
in use of CS, thiopurine and biologics for UC and the impact of use
of thiopurine and biologics on appropriate CS use. We also aimed to
examine differences in the background of patients with long-term
and non-long-term CS use and to identify the factors associated with
long-term CS use.

2. Materials and Methods

2.1. Study design and data source
This study used three different study designs, one for each of the
three objectives. Objective A-1 was to determine whether the pre-
scription of UC drugs has changed over time for patients diagnosed
with UC via a descriptive cross-sectional study design. Objective
A-2 was to confirm whether the proportion of CS prescriptions has
changed over time for patients diagnosed with UC via a descriptive
cohort study design. Objective B was to identify differences in the
background of patients with long-term and non-long-term CS use
via a retrospective cohort study design.

We used a large Japanese administrative claims database con-
structed by JMDC Inc.'® This database contains accumulated claims
data of Japanese employees from medium to large companies and

their family members. Data have been collected from health insur-
ance societies since 2005 and the total number of individuals in the
database was 5.6 million at the end of 2018. The database contains
anonymized information such as the characteristics of patients [e.g.
age, sex|; claims data for inpatients, outpatients and dispensing
services; and clinical diagnoses coded using the International
Classification of Diseases 10th revision [ICD-10]. In this database,
patients can be continuously followed up, even if they were trans-
ferred to another hospital or visited multiple medical institutions.
All available medical and prescription records were obtained from
January 1, 2005 to March 31, 2018. The study period was from
January 1, 2006 to December 31, 2016 for Objectives A-1 and A-2
or from January 1,2014 [when infliximab and adalimumab became
available| to December 31,2016 for Objective B.

The JMDC database is anonymized and ethical review of sub-
ject research, as defined by the Ethical Guidelines for Medical and
Health Research Involving Human Subjects in Japan, is not re-
quired. Nonetheless, the study protocol was approved by the Ethics
Review Committee of Mitsubishi Tanabe Pharma Corporation [No.
H-19-027].

2.2. Study population

Patients with a confirmed diagnosis of UC were identified using the
ICD-10 code K51, as in other studies.!"'” There were no exclusion
criteria based on age.

For Objective A-1, UC patients with at least one prescription for
a UC medication in any year from January 1, 2006 to December
31, 2016 were included. The index date was defined as January 1
of the year in which a prescription for any UC medication was pro-
vided. For Objective A-2, UC patients with at least one prescription
for CSs in any year from January 1, 2006 to December 31, 2016
were included. The index date was defined as the date on which a
CS was prescribed for the first time or again after discontinuation.
For Objective B, UC patients with at least one prescription for CSs
from January 1, 2014 to December 31, 2016 were included. The
index date for objective B was the same as that for Objective A-2.
Additionally, for all objectives, patients with an index date after the
first UC diagnosis [no limitations on the period from the day of the
first UC diagnosis to the index date] and with an 18-month observa-
tion period from 6 months before to 12 months after the index date
were included.

For all objectives, patients with at least one confirmed diagnosis
of Crohn’s disease [CD] [ICD-10 D518 or K50] within the period
from 6 months before to 12 months after the index date were ex-
cluded. For Objectives A-2 and B, patients with a CS prescription
duration of less than 8 days were excluded, because CSs for the treat-
ment of UC are unlikely to be prescribed for less than 8 days in
clinical practice.

The CS treatment duration was defined as the period from the
date of CS initiation to the last date of CS treatment more than
90 days before the next CS prescription date. The last date of CS
treatment was calculated as the CS prescription date plus the number
of CS prescription days, and the CS initiation date was defined as the
CS prescription date with more than 90 days of no CS prescription.

2.3. Endpoints

Primary endpoints of each objective were as follows: for Objective
A-1, the number and proportion of patients who were prescribed
each UC medication; for Objective A-2, the dose per day at ini-
tial CS use, duration of CS use and retreatment with CSs within
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not approved during the study period. During any year from 2006
to 2016, 7907 were prescribed at least one UC medication and did
not have a CD diagnosis from 6 months before to 12 months after
the index date [Supplementary Figure 1a]. As the cumulative sample
size of this database continually increased, the number of eligible
patients also continued to increase over 11 years. Neither the demo-
graphic nor the clinical characteristics of patients changed over the
11 years [Table 1]. The median age ranged from 39.0 to 44.0 years
and more than 60% of patients were male. Since 2008, nearly 80%
of patients were treated at medical institutions that were neither uni-
versity hospitals nor national/public hospitals.

The proportion of patients who were prescribed 5-ASAs ranged
from 93.4% to 96.9% between 2009 and 2016 [Figure 1]. The pro-
portion of patients with CS use in each year was 24.8% in 2006,
ranged from 17.3% to 19.8% in 2007-2011, and decreased signifi-
cantly from 2011 onwards [p < 0.001]. Meanwhile, the proportion
of patients with thiopurine and biologics use in each year increased
significantly from 2011 onwards [both p < 0.001]. The proportion of
patients with CS, thiopurine, biologics, and biologics in combination
with thiopurine use in 2016 was 15.5%, 11.1%, 6.3% and 2.7%, re-
spectively. Among the 6.3% of patients who used biologics in 2016,
4.1% used infliximab and 2.4% used adalimumab. Among the 2.7%
of patients who used biologics in combination with thiopurines in
2016, 1.8% used infliximab and 0.9% used adalimumab.

3.2. Changes in CS medication use over time
[Objective A-2]
Among 16 125 patients with UC, 1555 were prescribed at least one
CS medication for more than 8 days during any year from 2006 to
2016 [Supplementary Figure 1b]. We counted patients who received
re-treatment with CSs as separate patients; the total number of these
patients was 2096. Although the number of eligible patients in-
creased, the demographic and clinical characteristics did not change
over the 11 years [Table 2], as was observed for patient characteris-
tics in Objective A-1.

The CS dose at first initiation increased significantly from 2011
onwards [p = 0.002] [Figure 2a]. The proportion of patients initially
prescribed 30 mg/day or more of CS, the dose recommended by the

current guidelines, also increased significantly from 2011 onwards
[p < 0.001], reaching 49.1% in 2016 [Figure 2a]. The longest CS
prescription duration for each patient decreased significantly from
2011 onwards [p = 0.002] and the proportion of patients who re-
ceived CSs for less than 90 days increased significantly from 2011
onwards [p < 0.001] [Figure 2b]. However, 59.0% and 34.3% con-
tinuously used CSs for 90 and 180 days or more, respectively, in
2016 [Figure 2b]. The proportion of patients who received more
than one course of CSs in 12 months among patients prescribed CSs
for the first time ranged from 12.5% to 19.7% between 2011 and
2016, with no significant changes observed over time [p = 0.824]
[Figure 2c].

3.3. Differences in background characteristics

between patients with long-term and non-long-term
CS use [Objective B]

Among the 14 035 patients with at least one UC diagnosis from
January 1, 2014 to December 31, 2016, 1230 were prescribed at
least one CS medication for more than 8 days for any CS prescrip-
tion duration [Supplementary Figure 1c]. A total of 590 patients
were prescribed long-term CS medications [long-term users] and 640
patients were prescribed non-long-term CS medications [non-long-
term users| [Table 3].

The proportion of patients aged 60 years or older and using low
doses of CS was slightly higher among long-term users than among
non-long-term users [Table 3]. A lower proportion of patients were
prescribed 30 mg/day or more CSs at initiation among long-term
users than among non-long-term users. Among long-term users, the
proportion of patients treated with thiopurines and biologics, and
treated at national/public hospitals was higher than among non-
long-term users. The proportion of patients prescribed 30 mg/day or
more CSs was higher in hospitals than in clinics (37.4% [79/211],
38.0% [73/192], 25.3% [85/336] and 41.1% [202/491] in univer-
sity hospitals, national/public hospitals, clinics and other hospitals,
respectively). Among patients who used thiopurines, the proportion
prescribed 30 mg/day or more CSs (42.3% [156/369]) was higher
than for other dose groups (15.2% [56/369] were prescribed less
than 10 mg/day, 19.8% [73/369] were prescribed 10 to less than
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Figure 1. Change in UC medication use over time. The proportion of patients with CS use in each year decreased significantly and that with thiopurine and
biologics use in each year increased significantly from 2011 onwards [Cochran-Armitage trend test, p < 0.001]. 5-ASA, 5-aminosalicylic acid; CS, corticosteroid;

UC, ulcerative colitis.
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Figure 2. Change in initial CS dose [a], the longest duration of CS use [b] and prescription of more than one CS course of CSs within 12 months [c] in each
year. [a] The CS dose at first initiation and the proportion of patients initially prescribed 30 mg/day or more of CS increased significantly from 2011 onwards
[Jonckheere-Terpstra trend test, p = 0.002, and Cochran-Armitage trend test, p < 0.001, respectively]. [b] The longest CS prescription duration for each patient
decreased significantly [Jonckheere-Terpstra trend test, p = 0.002] and the proportion of patients who received CSs for less than 90 days increased significantly
[Cochran-Armitage trend test, p < 0.001] from 2011 onwards. [c] The proportion of patients who received more than one course of CSs within 12 months among

patients prescribed CSs for the first time in each year did not change significantly [Cochran-Armitage trend test, p = 0.824] from 2011 onwards. CS, corticosteroid;
IQR, interquartile range.
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Table 3. Demographic and clinical characteristics of patients prescribed CSs since 2014 [Objective B]

Duration of CSs

Long-term use [>180 days]

Non-long-term use [<180 days]

Number of patients prescribed CSs, 7
Duration of CS use, days, median [IQR]

Sex

Age, years

CS dose¢, mg/day, median [IQR]
Initial CS dose, mg/day

With re-administration of CSs, 7 [%]
Thiopurine non-user, 7

[%]

Biologics non-user, 72 [ %]
Infliximab non-user, 7 [%]

Adalimumab non-user, n
Golimumab non-user, 7 [%]
Medical institution visited on the index date, 7 [%]

University hospital

National/public hospital

Clinic [<20 beds]
Other hospital¢

[%]

Male, 1 [%]
Female, 7 [%]
<20, 7 [%]
220, <40, 1 [%)]
240, <60, 1 [%]
>60, 7 [%)]

<10, 1 [%]
210, <20, 1 [%]
220, <30, 1 [%]
30, 1 [%]

590
365.0 [294.0, 365.0]
368 [62.4]
222 [37.6]

42 [7.1F
195 [33.1]

297 [50.3]

56 [9.5]
8.1[5.0,11.5]
190 [32.2]

139 [23.6]
107 [18.1]
154 [26.1]
180 [30.5]
374 [63.4]
475 [80.5]
523 [88.6]
537 [91.0]
585 [99.2]

102 [17.3]
111 [18.8]
152 [25.8]
225 [38.1]

640
72.0 [41.8,117.3]
387 [60.5]
253 [39.5]
109.

257 [40.
285 [44.
37
14 7

0.
9,
s
2]
5]
5.8]
10.0, 18.9]
1

0.9

[

[

0[10.9]
[20.6]
153 [23.9]
285 [44.5]
209 [32.7]
487 [76.1]
559 [87.3]
595 [93.0]
604 [94.4]
640 [100.0]

109 [17.0]

1[12.7]
184 [28.8]
266 [41.6]

Abbreviations: CS, corticosteroid; IQR, interquartile range.

aSeventeen [2.9%] patients were aged <16 years.

"Twenty-two [3.4%] patients were aged <16 years.
CS dose throughout the follow up period.

9Hospital with >20 beds other than a university hospital or national/public hospital.

Table 4. Factors related to long-term use of CSs [results of multiple logistic regression analysis] [Objective B]

QOdds ratio [95% CI] p value
Sex Male 1.22[0.95, 1.58] 0.117
Female Reference
Age, years <20 Reference
>20, <40 1.10 [0.69, 1.76] 0.699
>40, <60 1.42 [0.89, 2.25] 0.142
>60 2.20[1.19, 4.07] 0.012
Initial CS dose, mg/day <10 5.94 [4.15, 8.50] <0.001
>10, <20 2.23[1.61, 3.11] <0.001
>20, <30 1.32 [0.95, 1.83] 0.102
>30 Reference
With re-administration of CSs 0.98 [0.75,1.27] 0.854
Without re-administration of CSs Reference
Thiopurine non-user 0.46 [0.35,0.61] <0.001
Thiopurine user Reference
Biologics non-user 0.5710.41, 0.80] 0.001
Biologics user Reference
Medical institution visited on the index date University hospital 1.06 [0.72, 1.55] 0.767
National/public 1.68[1.13,2.50] 0.010
Clinic [<20 beds] Reference
Other hospital® 1.09 [0.80, 1.48] 0.581

Abbreviations: CI, confidence interval; CS, corticosteroid.
*Among the 103 [8.4%] patients aged <20 years, 39 [3.2%] were aged <16 years.
"Hospital with >20 beds other than a university hospital or national/public hospital.

prescribed the high doses of CSs recommended by the guidelines
may have been able to confirm the responsiveness of UC patients
to CSs in a short period of time and select appropriate treatment

options to achieve CS-free conditions for non-responders. In add-
ition, our findings suggest that incomplete suppression of inflam-
mation by low doses of CSs may lead to long-term use. However,
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CSs are not effective as maintenance therapy and use for more than
90 days is inappropriate. Older age was also significantly associ-
ated with long-term use of CSs. It is possible that physicians have
long been prescribing low-dose CSs to elderly patients. Furthermore,
physicians may be hesitant to prescribe biologics to elderly patients
because of concerns about infections and other adverse effects, re-
sulting in long-term use of CSs. Yet, the risk of infection associ-
ated with long-term use of CSs in the elderly may exceed that with
biologics.?*¢ However, because the number of elderly patients in this
claims database was limited, further investigation is required.

Long-term CS use was negatively associated with non-users of
thiopurines and biologics after the initial prescription of CSs. These
results may suggest that among non-long-term users of CSs, a large
number of patients responded well to CSs and did not originally
require thiopurines or biologics. Okayasu et al. reported that more
patients were prescribed a high dose of CSs [1500 mg or more in
a 6-month period] at university hospitals and national/public hos-
pitals, which have a large number of specialists treating UC patients,
treat patients with relatively high disease activity and have a large
management structure, compared to other types of medical insti-
tutions.!! In the present study, the prevalence of long-term users of
CSs was significant and highest in national/public hospitals, but the
overall trends according to type of medical institution were similar
to those described by Okayasu et al.'' These results suggest that
in addition to inappropriate practice [an initial low dose of CSs],
long-term CS use is associated with difficult-to-treat patients [use of
thiopurines or biologics and treatment in a large hospital with many
specialists]. Unlike our study, which analysed factors related to
long-term CS use without information on disease activity, Selinger
et al. analysed factors associated with CS excess or dependency,
including those for disease activity. The study reported that mod-
erate/severe disease activity and thiopurine monotherapy were asso-
ciated with a risk of CS excess or dependency and that treatment at
a quality intervention centre decreased this risk.?*

In this study, the proportion of patients who were initially
prescribed 30 mg/day or more CSs tended to be higher in large
hospitals. This appears to be inconsistent with the result that an
initial low dose of CSs was strongly associated with long-term
use of CSs and that large hospitals were a weakly related factor.
However, the difference in disease activity among patients who
visited large hospitals and clinics may have affected the results.
Additionally, among patients with thiopurine use, the proportion
prescribed an initial dose of 30 mg/day or more CSs tended to
be higher than that of patients prescribed less than 30 mg/day.
These findings suggest that specialists, for example, who are able
to make full use of thiopurines, are likely to prescribe CSs ac-
cording to the guidelines.

The Japanese guidelines recommend 5-ASAs as the first-line treat-
ment for induction and maintenance therapy in patients with mild-
to-moderate UC.** In the present study, 5-ASAs were prescribed to
over 90% of patients across the entire study period, with no changes
observed over time. These results reflect the consistent importance of
5-ASAs in the treatment of UC.

The goal of maintenance therapy for UC is to maintain CS-free
remission, as clinically and endoscopically defined in the ECCO
Consensus Guideline.?” Several studies have reported the efficacy
of thiopurines and biologics for the reduction and discontinuation
of CSs in CS-dependent and/or CS-resistant UC.'>"'628 In addition,
guidelines have recommended that patients with CS-dependent dis-
ease be treated with thiopurines and biologics, and patients with
CS-resistant UC be treated with either biologics or a combination of

biologics and thiopurines.®?* However, the present study found that,
despite the availability of thiopurine and biologics therapy, the pro-
portion of thiopurine and biologics users was low among long-term
users of CSs. After determining the efficacy of CSs, physicians should
consider the switch to thiopurines or biologics as early as possible
in CS-refractory patients to discontinue CS use. One of the factors
that increased appropriate use of CSs in Japan was publication of the
Japanese guideline. Thus, to achieve CS-free remission, it may also
be important to educate physicians with the appropriate guidelines.

There were several limitations in this study. First, the J]MDC
claims database only covers the healthcare claims of currently em-
ployed workers and their families, and does not follow patients
after retirement; therefore, there were only a few elderly patients
in our study. However, considering the age distribution of patients
with UC,* the present results are considered to reflect the UC treat-
ment conditions in Japanese clinical settings. Second, the number
of eligible patients in the early years of the study period was small
based on the number of individuals in the database. We investigated
the changes that occurred in the early few years using only descrip-
tive analyses; thus, additional analyses are needed to confirm our
findings. Third, no information on disease severity was available in
the database. Therefore, we were unable to investigate differences
in disease severity, which probably influenced CS use. Fourth, when
more than one disease code was recorded in the JMDC claims data-
base, we were unable to determine for which disease the drug was
used. Although patients with a CS prescription duration of less than
8 days were excluded from this study, patients who were prescribed
CSs for the treatment of other diseases may have been included.

In conclusion, this study found that appropriate use of CSs in-
creased in clinical settings in Japan in parallel with the increase in
use of thiopurine and biologics, although there were still many cases
of inappropriate CS use. Long-term use of CSs was most strongly
associated with a low initial dose of CSs. Our findings and those of
similar studies may provide useful information for further compli-
ance with guidelines for the management of UC.
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