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Background/Aims: Risks of long-term steroid use in patients with ulcerative colitis (UC) outweigh the benefits, thus dosing
should be tapered once a response is achieved. Colonoscopy is a key technique for assessing disease severity and optimizing
treatment involving steroids. This retrospective longitudinal cohort study of patients with UC explored factors associated with
the duration of systemic steroid use. Methods: The Japan Medical Data Center database, an employer-based insurance claims
database, was used to select individuals initiating prednisolone, with a prescription issued between January 1, 2010, and Janu-
ary 31, 2018. The study included adults with a confirmed diagnosis of UC, who had received =1 year of continuous treatment
with 5-aminosalicylic acid, biologics, or thiopurine. Factors associated with prednisolone duration were assessed using a mul-
tivariate regression model. Results: Median duration of prednisolone treatment was 98 days, and colonoscopy was performed
<1 month before or at the first prescription of prednisolone (index date) in 32.8% of patients (607/1,853). Shorter durations of
prednisolone treatment were associated with colonoscopy <1 month before or at the index date and higher prednisolone dose
atindex date, with incidence rate ratios (IRRs) of 0.776 (95% confidence interval [CI], 0.682-0.884; P<0.001) and 0.998 (95% CI,
0.996-1.000; P=0.018), respectively. Charlson Comorbidity Index scores of 1 and >2 predicted longer prednisolone treatment
(IRR, 1.332; 95% CI, 1.174-1.511; P<0.001 and IRR, 1.599; 95% ClI, 1.357-1.885; P<0.001, respectively). Conclusions: Perform-
ing colonoscopy before or at the time of initiating steroid was associated with a shorter duration of steroid use in patients with
UC. (Intest Res 2023;21:205-215)
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INTRODUCTION persons between 1991 and 2014.%"

The current standard-of-care for UC involves a treat-to-tar-

Ulcerative colitis (UC) is an inflammatory bowel disease char-
acterized by erosions and/or ulcerations in the mucosal sur-
face of the large intestine.” Although the prevalence of UC is
lower in Japan than in Western countries, it has been steadily
increasing over the past few decades.” For instance, prevalence
has increased almost tenfold from 18.1 to 172.9 per 100,000
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get approach, for which patients are regularly assessed to en-
sure that they are meeting disease control criteria.* Colonos-
copy is a key component of this approach because it helps de-
termine the extent and severity of UC, and helps guide the treat-
ment strategy to achieve remission."*"’ For instance, Japanese

M2 state that colo-

guidelines'” and other recommendations
noscopy should be regularly used to assess treatment response
and improve disease management in patients with UC. Avail-
able treatments for UC consist of 5-aminosalicylic acid (5-ASA),
immunomodulators, steroids, tofacitinib, and biologic therapies

including vedolizumab, ustekinumab, and anti-tumor necrosis
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factor-a agents. For mild to moderate disease, 5-ASA is the rec-
ommended induction treatment, but steroids are included
when the disease is severe or when there is no response to 5-ASA.
Steroids are also used in response to moderate or severe flares
of UC."*"* However, steroids are not effective at maintaining
remission, which is usually achieved with 5-ASA, immunomod-
ulators, or biologics."*"*"*

Although a high proportion of patients respond to their first
course of steroids, over 20% develop dependency in the first
year of treatment owing to the pathophysiology of UC.""® Fur-
thermore, physicians may prescribe steroids for extended du-
rations, even though prolonged use is not recommended due
to its association with significant adverse events like venous
thromboembolism, osteoporosis, and infection.'” In response
to issues of dependence and prolonged use when using ste-
roids, guidelines suggest that doses should be tapered over 8
P Additionally, steroid-
sparing therapy with immunomodulators or biological agents

to 12 weeks following a response.

may improve disease outcomes and reduce complications as-
sociated with long-term steroid use."**’ Nevertheless, prolonged
use of steroids and steroid dependence are common among
patients with UC in the United States'” and United Kingdom,”
(also in Japan) even though their use has decreased with the
rising use of thiopurines and biologics.” Endoscopic severity
inversely correlates with the efficacy of steroids, further sug-
gesting the important role of colonoscopy in optimizing UC
treatment."

In this claims database study, we explored factors associated
with the duration of steroid use in patients with UC, with spe-
cial attention to the effect of performing colonoscopy within 1
month before starting steroid treatment, as per guidelines.
Specifically, we hypothesized that performing colonoscopy
<1 month before initiating systemic steroids would be associ-
ated with a reduced duration of steroid use.

METHODS

1. Statement of Ethics

The study was conducted according to the Declaration of Hel-
sinki and the International Society for Pharmacoepidemiology
guidelines for good practice. It was carried out retrospectively
using a database of anonymized data, following ethical guide-
lines for medical and health research involving human subjects
issued by the Japanese Ministry of Health, Labour, and Welfare
(https://www.mhlw.go.jp/file/06-Seisakujouhou-10600000-
Daijinkanboukouseikagakuka/0000080278.pdf; accessed April

206

INTESTINAL RESEARCH

1, 2021). Institutional ethics approval and informed consent
were not required because only anonymized information was
extracted from the source database. All authors had full access
to the data and take responsibility for data integrity and analysis.

2. Data Sources

This study was conducted using the Japan Medical Data Cen-
ter JMDC) database, an employer-based insurance claims
database. The database contains monthly claims data submit-
ted to health insurance societies from participating medical
institutions and pharmacies since 2005. At the end of 2018,
the database contained records of 5.6 million individuals. Claims
between January 1,2010, and January 31, 2018, were included
in this analysis.

Individual, anonymized data on sociodemographic charac-
teristics (e.g, sex, age, date of death) and medical claims (e.g,
dispensed drugs with date of delivery, laboratory tests, outpa-
tient/inpatient medical care, procedures) were retrieved from
the JMDC database. Serious diagnoses were encoded in the
database as International Statistical Classification of Diseases
and Related Health Problems, Tenth Revision (ICD-10) codes,
and were extracted along with the date of disease onset.

3. Study Population

Patients who received daily dosages of the steroid predniso-
lone, ranging from 1-100 mg/day, through oral (1 mg, 2.5 mg,
5 mg tablets) or intravenous (IV) (10 mg, 20 mg, 50 mg infu-
sions) prescriptions were included in the analysis (Fig. 1). The
daily dosage was calculated as the prescribed unit amount x
number of doses prescribed per day. The index date was de-
fined as the date of the first prednisolone prescription during
the study period. Key inclusion criteria were: age > 18 years at
the index date; a confirmed diagnosis of UC at or before the
index date (according to ICD-10 code K51); >1 year of contin-
uous treatment with 5-ASA, adalimumab, infliximab, golim-
umab, or thiopurine (treatments available for UC in Japan dur-
ing the study period); no history of colectomy. Patients also
needed to have records that extended >3 months both before
and after the index date to be included because treatment gui-
delines recommend tapering steroid dose over an 8 to 12-week
period following treatment response.'

4. Outcomes

The duration of prednisolone use up to the first discontinua-
tion was the main outcome of interest. For each patient, the
JMDC provides an entry for each prednisolone prescription

www.irjournal.org
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8,030 Patients with a prescription of steroids between
January 1, 2010 and January 31, 2018 (100%)

https://doi.org/10.5217/ir.2021.00164 « Intest Res 2023;21(2):205-215

3,298 Patients without any prescription of prednisolone
between January 1, 2010 and January 31, 2018 (41.1%)

4,732 Patients with a prescription of prednisolone
between January 1, 2010 and January 31, 2018 (58.9%)

A

1,853 Prednisolone patient cohort (23.1%)

2,879 Total number of excluded patients (35.9%)°

Among them:
- Exclusion 1: patients aged <18 yr at the index date (n=216)

- Exclusion 2: patients without confirmed UC diagnosis any time prior or at the

- Exclusion 3: patients without at least 1 yr of continuous treatment with

- Exclusion 4: patients with a colectomy surgery code K719, K719-02 to K719-

- Exclusion 5: patients without a minimum of 3-mo pre-index period (n=255)
- Exclusion 6: patients without a minimum of 3-mo post-index period (n=24)

index date (n=1,153)

5-ASA, biologics (adalimumab, infliximab, golimumab) or
thiopurine (switches permitted) (n=2,133)

03, or K726 (n=182)

l l

Group A Group B
887 Patients continuously treated 966 Patients continuously treated
with prednisolone for less than with prednisolone for 3 mo or
3 mo (47.9% of the cohort) more (52.1% of the cohort)

Fig. 1. Flowchart of patient disposition. “Patients can be excluded due to several reasons, therefore sum of excluded patients is over the
total number of excluded patients. UC, ulcerative colitis; 5-ASA, 5-aminosalicylic acid.

and the number of days it was prescribed. We calculated the
median and 90th percentile of days prescribed within each
subject, and imputed the median days prescribed for entries
that had missing or spurious values (<7 days). The first dis-
continuation was determined when the duration between the
end of one prescription and the start of the next was greater
than the 90th percentile of days prescribed, or if no other
prednisolone prescriptions were observed in the record.

5. Exposure to Treatment

Patients were classified into 2 exposure groups based on the
duration of prednisolone use (from the first prednisolone pre-
scription up to the first discontinuation): group A, continuous
prednisolone use for <3 months; group B, continuous pred-
nisolone use for >3 months. This cutoff was based on guide-
lines that state prednisolone should be withdrawn around 3
months after administration.”

6. Statistical Analysis

All analyses were conducted at the patient level. Descriptive
analyses were performed for the entire patient cohort accord-
ing to exposure groups (groups A and B). Continuous variables
were summarized by group as means with standard deviations,

www.irjournal.org

and medians with lower and upper quartiles (Q1-Q3). Cate-
gorical variables were treated as frequencies and proportions.
Student t-tests or Wilcoxon tests (when variables had non-
normal distributions) were used to compare continuous vari-
ables between groups, while chi-square or Fisher exact test (if
>20% of subcategories had expected frequencies <5) were
used for comparing categorical variables.

Several generalized linear models were used to assess fac-
tors associated with the duration of prednisolone treatment
(number of days from index to first discontinuation; continu-
ous), with each model using a different assumed distribution
for the response (negative binomial with log-link, Poisson with
log-link, Gaussian with identity link). We restricted our analyti-
cal sample to only those patients with complete prescription
periods within the observation period. The analytical model
was chosen by comparing the goodness-of-fit for each test based
on the Akaike Information Criterion (AIC) and the Bayesian
Information Criterion (BIC). Covariates used in the regression
analyses were: demographics at the index date (sex, age [con-
tinuous)); use of an immunomodulator (azathioprine, 6-mer-
captopurine) <3 months after the index date; use of a biologic
(adalimumab, infliximab, golimumab [vedolizumab was not
approved until July 2018]) <3 months after the index date; mean
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Table 1. Patient Characteristics

Characteristic Patients prescribed prednisolone

(n=1,853)

Sex, No. (%)

Female 654 (35.3)

Male 1,199 (64.7)
Age (yr), mean+SD 40.5£12.6
Duration of prednisolone treatment (day)

Mean+SD 263.1£431.0

Median (Q1-Q3) 98.0 (33.0-266.0)
Duration of prednisolone treatment, days for patients in whom treatment was discontinued before the end

of observation®

Mean+£SD 183.7+295.8

Median (Q1-Q3) 81.0 (28.0-194.0)
Use of biologics (adalimumab, infliximab, golimumab) <3 mo after the index date, No. (%)

No 1,623 (87.6)

Yes 230 (12.4)
Use of immunomodulators (azathioprine, 6-mercaptopurine) <3 mo after the index date, No. (%)

No 1,447 (78.1)

Yes 406 (21.9)
No. of physicians' visits per yr, considering all visits after the index date

Mean +SD 18.4+11.8

Median (Q1-Q3) 16.0 (11.5-22.2)
Colonoscopy < 1 mo before or after the index date, No. (%)

No 1,055 (56.9)

Yes 798 (43.1)
Colonoscopy <1 mo before or at the index date, No. (%)

No 1,246 (67.2)

Yes 607 (32.8)
Charlson Comorbidity Index category, No. (%)

0 866 (46.7)

1 621 (33.5)

>2 366 (19.8)
Prednisolone dose at the index date (mg/day)’

Mean+SD 26.8+£24.7

Median (Q1-Q3) 20.0 (10.0-30.0)
Hospitalized <3 mo before the index date, No. (%)

No 1,417 (76.5)

Yes 436 (23.5)
No. of hospitalizations <3 mo before the index date

Mean+SD 0.44+0.93

Median (Q1-Q3) 0(0-0)

°1,673 Patients were included in this analysis.
°A value of 200 mg/day was imputed for 12 patients who had doses >200 mg/day, considered to be unreliable outliers.
Q1-Q3, lower and upper quartiles; SD, standard deviation.
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number of physician visits per year, calculated based on the
number of outpatient procedures recorded on different dates;
colonoscopy <1 month before or at the index date (yes/no);
Charlson Comorbidity Index (CCI) score of 0, 1, or >2 (diag-
noses of disease were checked in the 3-month pre-index peri-
od); prednisolone dose at the index date (continuous; in the
case of severe outliers, a value of 200 mg/day was imputed);
history of hospitalization, defined as the number of hospital-
izations <3 months before the index date. Patients that were
still receiving prednisolone treatment by the cutoff date were
excluded from the dataset to avoid biases associated with ob-
servation time (i.e, only patients with an observed discontinu-
ation were included). We repeated this multivariate regression
analysis on a sub-group comprising patients that underwent
colonoscopy within 1 month before or at the index date.
All analyses were performed using the SAS/STAT software,
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version 9.4 (SAS Institute Inc., Cary, NC, USA). A P-value of
<0.05 was considered statistically significant.

RESULTS

1. Patients

Between January 1, 2010, and January 31, 2018, 8,030 patients
with a prescription of steroids were identified, of whom 4,732
were prescribed prednisolone. After excluding 2,879 patients
who did not meet inclusion criteria, 1,853 patients with UC
and a prescription for prednisolone were included in the study
(shown in Fig. 1). Group A consisted of 887 patients (47.9%)
continuously treated with prednisolone for <3 months and
group B consisted of 966 patients (52.1%) continuously treat-
ed with prednisolone for >3 months. The mean age at index
date was 40.5 years, and 64.7% of patients were male (Table 1).

Patients with K51 code only
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Fig. 2. Histograms of prednisolone dose at index date (mg/day) for: (A) all patients (n=1,853); (B) patients without comorbidities (exclud-
ing all cases with ICD-10 codes other than K51 [ulcerative colitis] <3 months from index; n=41); (C) group A (continuous prednisolone
use for <3 months; n=887); (D) group B (continuous prednisolone use for >3 months; n=966). ICD-10, International Statistical Classi-

fication of Diseases and Related Health Problems, Tenth Revision.
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Table 2. Patient Characteristics According to Length of Exposure to Prednisolone

Prednisolone use <3 mo Prednisolone use =3 mo

Characteristic (n=887) (n=966) P-value®
Sex, No. (%) 0.920
Female 312 (35.2) 342 (35.4)
Male 575 (64.8) 624 (64.6)
Age (yr), mean+SD 409£12.0 40.1£13.1 0.180
Duration of prednisolone treatment (day) <0.001°
Mean +SD 37.3£249 470.4£515.9
Median (Q1-Q3) 30.0 (14.0-59.0) 252.0 (146.0-599.0)
Duration of prednisolone treatment, days for patients in whom treatment <0.001°
was discontinued before the end of observation®
Mean+SD 37.3+£249 349.0£366.2
Median (Q1-Q3) 30.0 (14.0-59.0) 203.0 (133.0-407.0)
Use of biologics (adalimumab, infliximab, golimumab) <3 mo 0.210
after the index date, No. (%)
No 768 (86.6) 855 (88.5)
Yes 119 (13.4) 111 (11.5)
Use of immunomodulators (azathioprine, 6-mercaptopurine) <3 mo <0.001
after the index date, No. (%)
No 738 (83.2) 709 (73.4)
Yes 149 (16.8) 257 (26.6)
No. of physicians' visits per yr, considering all visits after the index date 0.006"
Mean +SD 18.1£13.6 18.6+9.9
Median (Q1-Q3) 15.1 (11.1-21.4) 16.0 (12.1-22.9)
Colonoscopy <1 mo before or after the index date, No. (%) 0.450
No 497 (56.0) 558 (57.8)
Yes 390 (44.0) 408 (42.2)
Colonoscopy <1 mo before or at the index date, No. (%) 0.890
No 595 (67.1) 651 (67.4)
Yes 292 (32.9) 315(32.6)
Charlson Comorbidity Index category, No. (%) 0.002
0 450 (50.7) 416 (43.1)
1 284 (32.0) 337 (34.9)
>2 153 (17.2) 213 (22.0)
Prednisolone dose at the index date (mg/day)"’ 0.015°
Mean+£SD 2794257 257+23.8
Median (Q1-Q3) 20.0 (10.0-30.0) 20.0 (10.0-35.0)
Hospitalized <3 mo before the index date, No. (%) 0.200
No 690 (77.8) 727 (75.3)
Yes 197 (22.2) 239 (24.7)
No. of hospitalizations <3 mo before the index date 0.092°
Mean +SD 0.4£09 05£1.0
Median (Q1-Q3) 0 (0-0) 0 (0-0)

*Nominal P-values for the comparison of exposure group A (prednisolone <3 mo) and group B (prednisolone >3 mo) were obtained using the chi-
square test for categorical variables and the Student t-test or *Wilcoxon test (if t-test assumptions were not satisfied) for continuous variables.

1,673 Patients were included in this analysis: 887 in exposure group A and 786 in exposure group B.

‘A value of 200 mg/day was imputed for 12 patients who had doses >200 mg/day, considered to be unreliable outliers.

Q1-Q3, lower and upper quartiles; SD, standard deviation.
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2. Outcomes
The median duration of prednisolone treatment for all patients

230 patients (12.4%) had used biologics within 3 months after
the index date, and 406 (21.9%) had used immunomodulators
within 3 months after the index date. The median number of
physician visits per year across all patients was 16.0 (Q1-Q3:
11.5-22.2). The median prednisolone dose at the index date
was 20.0 mg/day (Q1-Q3: 10.0-30.0 mg/day) and the mean +
standard deviation was 26.8 +24.7 mg/day (Table 1, Fig. 2A).
Because this value was lower than guideline-recommended
doses for UC (30-40 mg/day oral, 40-80 mg/day IV),"” we
conducted a post-hoc exploration to determine if the low ini-
tial dose rates were related to steroid treatment for comorbid
conditions. After excluding all patients with ICD-10 codes oth-
er than K51 (UC) within 3 months of index (n=1,812), the
median initial prednisolone dose remained at 20.0 mg/day
(Q1-Q3:10.0-30.0 mg/day), with a mean + standard deviation
at 21.7+11.7 (Fig. 2B). Moving on, colonoscopy was per-
formed <1 month after the index date in 191 patients (10.3%)
and <1 month before or at the index date in 607 patients (32.8%)
(Table 1). Henceforth the analysis is restricted only to those
receiving colonoscopy before or at the index date to avoid
confounding between different types of colonoscopy.

A univariate test revealed no significant association between
colonoscopy <1 month before index and classification into
groups A or B (Table 2). However, those treated with predniso-

https://doi.org/10.5217/ir.2021.00164 « Intest Res 2023;21(2):205-215

lone for <3 months (group A) received significantly greater
dosages at index compared to those treated for >3 months
(group B) according to a Wilcoxon test (Table 2, Fig. 2C and
D). Patients in group A were also less likely to have received
an immunomodulator <3 months after the index date and
had fewer physician visits per year (Table 2). CCI scores tend-
ed to be lower in group A than in group B (Table 2).

A generalized linear model that assumed a negative bino-
mial distribution and logarithmic link function was selected
for the multivariate analysis (AIC negative binomial =20,616.8,
AAIC Gaussian =-3,150.6, AAIC Poisson =-438,699.2; BIC neg-
ative binomial =20,681.9, ABIC Gaussian=3,150.5, ABIC Pois-
son=-438,694.1). The multivariate regression analysis revealed
4 factors independently associated with prednisolone treat-
ment duration: age at the index date, colonoscopy <1 month
before or at the index date, prednisolone dose at the index date,
and higher CCI score (shown in Fig. 3). Duration of steroid use
decreased with age at a rate of 0.995 per year of age (95% con-
fidence interval [CI], 0.990-1.000). Colonoscopy <1 month
before or at the index date was predictive of shorter predniso-
lone treatment duration (incidence rate ratio [IRR], 0.776; 95%
CI, 0.682-0.884; P<0.001). Likewise, a higher prednisolone
dose at the index date was also predictive of shorter treatment
duration (IRR, 0.998; 95% CI, 0.996-1.000; P=0.018). Com-
pared with a CCI score of 0, a score of 1 or >2 was associated
with longer prednisolone treatment duration (IRR, 1.332; 95%
CI, 1.174-1.511; P<0.001 and IRR, 1.599; 95% CI, 1.357-1.885;

Incidence rate ratio 95% CI p value
Age at index date 0.995 0.990-1.000 0.033
Male 1.009 0.895-1.138 0.878
Use of immunomodulators T—— 1.108 0.965-1.272 0.147
Use of biologics ——r 0.876  0.738-1.039 0.127
Mean number of physicians’ visits per year o 0.997  0.991-1.004 0.386
Colonoscopy <1 month before or at index date —@— 0.776  0.682-0.884 <0.001
Charlson Comorbidity Index 1 —_—— 1332  1.174-1.511 <0.001
Charlson Comorbidity Index 22 —e——— 1599 1.357-1.885 <0.001
Prednisolone dose at index date [mg/day] [ ] 0.998  0.996-1.000 0.018
Hospitalized <3 months before index date —r— 1.047 0.896-1.224 0.563

O.'S 1.0 1.'5 2'.0

Fig. 3. Multivariate regression analyses for association between patient characteristics and prednisolone treatment duration (n=1,673).

Cl, confidence interval.

www.irjournal.org
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Incidence rate ratio 95% CI p value
Age at index date l 0.999 0.992-1.006 0.771
Male —_— 1.214 1.014-1.454 0.035
Use of immunomodulators -— 1.196  0.972-1.472 0.091
Use of biologics —_—— 0.710  0.558-0.902 0.005
Mean number of physicians’ visits per year @ 0.999 0.990-1.008 0.823
Charlson Comorbidity Index 1 —_— 1.062 0.881-1.281 0.529
Charlson Comorbidity Index 22 L 1.497 1.169-1.918 0.001
Prednisolone dose at index date [mg/day] [ ) 1.001  0.998-1.004 0.544
Hospitalized <3 months before index date —_— 1.220 1.018-1.463 0.031

05 1.0 15 2.0

Fig. 4. Multivariate regression analyses for association between patient characteristics and prednisolone treatment duration for patients
that underwent colonoscopy <1 month before or at index date (n=>571). Cl, confidence interval.

P<0.001, respectively).

The same multivariate regression model was applied to a
sub-group of 571 patients receiving colonoscopy <1 month
before or at the index date. This analysis revealed that prednis-
olone treatment duration was significantly related to sex, use
of biologics, CCI, and a history of hospitalization within 3
months before the index date (Fig. 4). Specifically, predniso-
lone duration was significantly longer in males (IRR, 1.214; 95%
CI, 1.014-1.454; P=0.035), those with CCI >2 (IRR, 1.497; 95%
CI, 1.169-1.918; P=0.001), and those with a recent history of
hospitalization (IRR, 1.220; 95% CI, 1.018-1.463; P=0.031).
Prednisolone duration was significantly shorter in those using
biologics (IRR, 0.710; 95% CI, 0.558-0.902; P=0.005).

DISCUSSION

This Japanese claims database study explored factors associ-
ated with the duration of prednisolone use in patients with
UC, with particular attention to the recommended practice of
conducting a colonoscopy within 1 month before predniso-
lone administration. Our findings show that patients who un-
derwent colonoscopy <1 month before their prednisolone
prescription tend to have a shorter duration of steroid use. In
addition, shorter durations of prednisolone therapy were as-
sociated with higher initial doses at the index date and lower
CClI scores at baseline.

Colonoscopy plays a critical role in managing UC for diag-
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nosing the disease, assessing its severity, and monitoring re-

8912 Thys, it is recommended to di-

sponse to treatments.
rectly assess the colon whenever a new therapy is started to
help optimize treatment.*'** Of the patients who underwent
colonoscopy in our study, most (76%) received it either be-
fore, or on the same day, as starting steroids rather than after-
wards; this indicates that the technique was being used to di-
agnose the disease.

Our analysis shows that patients who received colonoscopy
within 1 month before starting prednisolone spent less time
undergoing the therapy than those who did not receive colo-
noscopy in this time. These results complement a previous
administrative claims database study in the United States,
which found that proactive disease monitoring (predomi-
nantly through colonoscopy) within 6 months of starting bi-
ologics therapy was associated with reduced steroid use and
fewer disease-related Complica‘[ions.24 Therefore, the avail-
able evidence supports the steroid-reducing benefits of pre-
treatment colonoscopy and later endoscopic evaluations for
patients with UC. Furthermore, endoscopic healing greatly
improves long-term clinical remission, decreases the risk of
colectomy, and reduces the need for steroids.”* Patients
with UC should thus be regularly assessed to ensure they
are meeting disease control criteria.""*

Due to the limitations of the source database and retrospec-
tive study designs, it is unclear whether the association between
short steroid treatment duration and colonoscopy is due to a
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causative link or a shared correlation with good practice. For
instance, studies in the United Kingdom have indicated that
steroids are used more appropriately for patients with UC at
dedicated inflammatory bowel disease clinics and interven-
tion centers participating in a quality improvement pro-
gram.”**" Similarly, our finding that treatment durations were
shorter for patients that received colonoscopy could simply re-
flect practice that involves both adequate imaging and appro-
priate steroid management. Regardless, these results imply
that colonoscopy around the time of steroid induction may be
a useful quality indicator in the management of UC.

The multivariable analysis detected an effect of colonoscopy,
whereas the univariate analysis found no association between
colonoscopy and the duration of steroid use. This may partly
be due to the analytical decision for a 3-month cutoff, but also
the effects of other factors including demographics, medica-
tions, medical attention, comorbidities, and dose rates, which
are not accounted for in univariate analysis. In any case, the
importance of other factors alongside colonoscopy in reduc-
ing steroid duration is clear. For instance, the sub-analysis on
patients who received colonoscopy before steroids suggests
an important role of other drugs in reducing steroid duration,
as those using biologics spent less time on steroids than those
who did not. Overall, colonoscopy is an element of good prac-
tice and attendance to the guidelines, and thus any effects it
has may only arise when embedded with other recommenda-
tions (such as using biologics and prescribing high doses).

The majority of patients in our study received low doses
(230 mg) of prednisolone at induction compared to the stan-
dard guideline-recommended dose for UC (30-40 mg/day
oral, 40-80 mg/day IV)." These results conform to a previous
study, also using the JMDC database, which found that 49% to
71% of prednisolone prescriptions were <30 mg/day during
2010 to 2016.”* Furthermore, both this study and ours detected
an association between low initial prednisolone doses and
longer durations of steroid treatment, possibly because low-
dose steroids may be ineffective at suppressing inflammation.”
Therefore, the results support the use of high initial doses of
steroids alongside colonoscopy as elements of good practice.

Explanations for the low initial steroid doses are restricted
to speculation due to the inherent limitations of the source
database. For instance, individual physicians often bear the re-
sponsibility for deciding dose rates on a case-by-case basis
and low-dose steroids may have been prescribed according to
mild UC severity or the other treatments being provided (ie.,
5-ASA, biologics and/or thiopurine). However, the database
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does not include information on disease severity or justifica-
tions for prescribed dosages to test this hypothesis. Similarly,
the result may also be explained if low-dose steroids were pre-
scribed for non-UC diseases, but the database does not indi-
cate the disease for which drugs were prescribed. In our study,
however, steroids appear to be prescribed in response to an
assessment of UC and not because of other conditions. Spe-
cifically, CCI scores were based on comorbidities present dur-
ing the 3-month look-back period, but steroids were mostly
prescribed only after colonoscopy (89.7% of colonoscopies).
Furthermore, the distribution of doses for non-comorbid pa-
tients indicates that prescriptions for UC alone follow the
same trend. Therefore, any further investigation into the low
steroid doses among Japanese UC patients awaits research
using different methodologies. In any case, the observations of

Matsuoka et al.”*

indicate that dose rates have been steadily
increasing over time.

Our study showed that patients with comorbidities, as
assessed by a CCl score of 1 or =2, were more likely to have a
longer duration of steroid use than those with no comorbidi-
ties. Unfortunately, however, the JMDC database does not in-
dicate the disease for which prednisolone (or other drugs)
was prescribed when patients had more than one disease
code. Therefore, it is unclear whether steroids or other medi-
cations were being administered to control non-UC diseases.
This is especially relevant if some patients had diagnostic
codes with Crohn'’s disease or Behcet's disease in addition to
UC. In any case, this finding highlights comorbidities as a factor
worthy of further research, given that appropriate steroid use
is even more important in patients with comorbidities.

There are several limitations to this study that stem from its
retrospective design and source data in addition to those
already mentioned. First, steroid use is likely to be closely
associated with the extent and severity of the underlying dis-
ease, but the database does not provide any information in
this regard. Second, we had no information on why steroid
treatment was stopped, or whether prolonged use was inten-
tional. Similarly, we had no information concerning treatment
adherence, given that we were only able to review prescription
data. Third, our study relied on ICD-10 codes for disease diag-
nosis and thus UC cases were not confirmed by clinical obser-
vation. Fourth, the JMDC database does not carry-over records
for patients that change insurance, meaning that some records
may be incomplete.

Therefore, like any retrospective claims-based database
study, our results await confirmation from dedicated experi-
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ments and clinical trials. Even so, observational studies such
as this play an important role in highlighting factors and pat-
terns deserving further scrutiny, for which our results empha-
size colonoscopy, dose rates, and comorbidities. Future re-
search may also benefit by considering calcineurin inhibitors
like tacrolimus, which can be used for steroid-dependent or
resistant cases.

In conclusion, this study found that performing colonoscopy
before or at the time of starting systemic steroid treatment is
associated with a shorter duration of steroid use in patients
with UC. Our findings may provide useful information for
optimal disease management of UC.
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