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Abstract
Background: There is little information regarding the use of biologics in Inflammatory Bowel Disease (IBD) patients
in Japan. The aim of this study was to determine the factors associated with the use of biologics in the treatment
of Japanese patients with IBD.
Methods: An online survey was conducted among Japanese patients with IBD (n = 1035). Socioeconomic as well
as treatment related information was collected. Logistic regression was applied to analyze the determinants of
biologic treatment.
Results: Younger age (≤ 40 years vs. > 65 years; OR:0.24), time since diagnosis (< 2 years vs. < 15 years; OR: 4.16),
surgical history (OR:1.98) and visiting university hospitals (university hospitals vs. clinics; OR: 0.47) were associated
with biologic treatment for Japanese IBD patients.
Conclusions: Currently, biologics have been used in younger IBD patients which may give rise to the presence of
an age bias in biologic treatment. Further studies are required to confirm these results and to define appropriate
IBD patients who should be treated with biologic agent.
Keywords: Japan, IBD, Biologic treatment

Background
Inflammatory bowel disease (IBD) is a lifelong condition
that is considered to be one of the most prevalent inflammatory gastrointestinal diseases [1]. Although the
precise cause of IBD remains unclear, it was suggested
that dysregulated immune responses might play an important role in the development of IBD [2]. Crohn’s disease (CD) and ulcerative colitis (UC) are the two
principal forms of IBD. In Japan, the prevalence of UC is
140,000 and that of CD 40,000 according to the Ministry
of Health Labor and Welfare. However, those numbers
do not include patients with mild to moderate IBD and
therefore the actual number of IBD patients in Japan is
estimated to be 20% to 40% higher [3]. IBD constitutes a
significant burden to patients and it has been shown that
Japanese patients with IBD face a four times higher risk
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of unemployment compared to the general population
[4]. Treatment goals in IBD usually include sustained
clinical remission, and a decrease in hospitalization and
surgery. The pharmaceutical treatment of IBD includes
anti-inflammatory drugs (5-aminosalicylic acid [5-ASA]
such as mesalamine and mesalazine, and corticosteroids
including prednisone and budesonide), immunomodulators (azathioprine, mercaptopurine, and methotrexate),
antibiotics (metronidazole, tinidazole, ciprofloxacin, and
clarithromycin), and biologic agents [5]. While steroids
are effective for short-term treatment, they are less potent over the long-term and are associated with numerous side effects [6]. Whiole mesalazine is not effective in
CD it is widely used for the maintenance of remission in
mild UC [7]. Immunmodulators are an effective treatment option as their use is associated with 40% sustained remission over 1 year. On the other hand, they do
not modify the natural disease course and are associated
with low rates of endoscopic healing [8]. Therefore, biologics are a treatment option for patients with chronic
active IBD that have incomplete mucosal healing under
conventional treatment.
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Currently (2016), five biologic agents have been approved by US FDA for the treatment of IBD (CD: infliximab, adalimumab, certolizumab pegol and ustekinumab
and UC: infliximab, adalimumab and golimumab) [9],
while only infliximab and adalimumab are approved for
both UC and CD treatment in Japan. Biologics can induce sustained clinical remission, avoid the chronic use
of steroids, reduce hospitalizations, and potentially prevent surgical intervention which often cause further
complications [10, 11]. Initially, biologics were administered primarily to patients in a severe disease state [11].
In clinical trials of infliximab for CD, time since diagnosis was a mean of 8 years, the majority of patients
already had surgery, and a third failed to respond to
thiopurines [12]. There is a consensus that the most important factor for the optimization of therapy for IBD at
treatment initiation with biologics is the ascertainment
of active IBD inflammation [13].
Previous studies identified determinants of the prescription of biologic agents such as age, disease progression, socio-demographic variables, and the type of
medical service provider. With regard to age, the elderly
were reported to have lower biologic treatment rates in
IBD compared to the younger generation [14, 15]. Although the response rate to biologic agents is similar in
the elderly to that in younger patients [16], some studies
suggested that the absolute risk of complications and
side effects were higher in the elderly [17]. For
socio-demographic variables, previous research has
shown that even in developed countries with universal
health coverage, access to the health care system is
biased towards the wealthy [18]. In addition, some types
of medical institutions such as university hospitals may
gain experience of disease earlier and may therefore
adapt to new medical technologies more rapidly than
other medical institutions [19]. Furthermore, different
providers face different incentives and have their own intrinsic views about treatment [20].
Currently, little is known about the use and the prescription determinants of biologics for the treatment of
IBD in Japan. An enhanced understanding of the use of
biologic agents has led to the optimized treatment of
IBD patients. Against this background, this study assesses the determinants of treatment with biologic
agents by using a survey of Japanese IBD patients all
over Japan.

Methods
Study population

This study was a secondary data analysis of Morishige et
al. [21] that was based on a nationwide online survey of
1035 patients. The survey was undertaken by IPSOS
Healthcare, Inc., Tokyo, Japan, that runs a database containing 2,263,991 Japanese individuals. Inclusion criteria
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for this study were patients diagnosed with inflammatory
bowel diseases who were currently receiving treatment.
Patients working in pharmaceutical or medical companies, or marketing research/advertising agencies were excluded from participation. The patients were asked for
their basic clinical characteristics (diagnosis, age, and
gender), their socioeconomic status (marital status, income, work status, and educational level), their medical
history (disease duration, surgical history, and comorbidity) and details on current treatment (type of treatment,
frequency of physician’s office visits, and type of
hospital).
Statistical analysis

Descriptive statistics were tabulated using either the
Chi-square or t-test to determine significant differences.
To calculate factors associated with a treatment with biologics, we performed adjusted logistic regressions and
reported the results as odds ratios (OR) with 95% confidence intervals (CI). An OR greater than one indicated
that IBD patients with specific characteristic had a
higher chance of either biologic initiation or treatment
switching. The analysis was undertaken using STATA,
College Station, USA. A p value of 0.05 (two-sided) was
considered statistically significant. All data in this study
were de-identified by the database provider.

Results
Study population and medication

Table 1 shows the descriptive statistics of the included
patients. The majority of the patients (77%) were diagnosed with UC while 23% had CD. In addition, 17% of
IBD patients currently use biologic agents. The majority
of patients were male between 41 and 65 of age.
Determinants of biologic treatment

Table 2 shows the results of the logistic regression. The
coefficients are expressed as OR and bold numbers indicate significance at the 5% level.
Elderly patients had lower chance of receiving biologic
agents compared to IBD patients aged ≤40 years (IBD
patients aged > 65 years, OR 0.24 (95% CI; 0.09–0.64).
Patients with a diagnosis within 2 years have a higher
probability of recieving biologic agents compared to
those with more longstanding disease. (patients diagnosed 3–8 years, OR 3.63 (95% CI 1.69–7.76) and patients diagnosed > 15 years, OR 4.16 (95% CI 1.80–9.56).
IBD patients who visited a university hospital and had
previous surgical experience had a higher chance of receiving biologic treatment. In Crohn’s disease, male IBD
patients have higher probability of using biologic agents
than women. Marriage status, occupation, household income, comorbidity, and frequency of hospital visit did
not play role in the use of biologic agents.
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Table 1 Characteristics of IBD patients with or without biologic treatment
Characteristics

Crohn’s disease

Ulcerative Colitis

All, n (%)

Biologics users, n Non-biologics users,
(%)
n (%)

Patients

235 (23)

113 (48)

122 (52)

Age (mean ± SD)

42.27 ±
9.95

40.82 ± 9.09

44.00 ± 10.49

P-value All, n (%)
800 (77)
0.014 46.19 ±
10.83

Biologics users,
n (%)

Non-biologics users,
n (%)

63 (8)

737 (92)

45.25 ± 11.83

46.27 ± 10.74

≤ 40 years

102 (43)

55 (49)

47 (39)

251 (31)

24 (38)

227 (31)

41–65 years

124 (53)

55 (49)

69 (57)

466 (58)

34 (54)

432 (59)

> 65 years

9 (4)

3 (2)

6 (4)

83 (11)

5 (8)

78 (10)

Gender

0.521
168 (71)

83 (73)

85 (70)

507 (63)

36 (57)

471 (64)

Female

67 (29)

30 (27)

37 (30)

293 (37)

27 (43)

266 (36)

Married

124 (53)

64 (57)

60 (49)

261 (33)

24 (38)

237 (32)

Single

111 (47)

49 (43)

62 (51)

539 (77)

39 (62)

500 (68)

0.253

Highest Education

0.335

0.010

0.973

College or less

136 (58)

73 (65)

63 (52)

383 (48)

31 (49)

352 (48)

Bachelor’s degree

84 (36)

38 (34)

46 (38)

363 (45)

28 (44)

335 (45)

Master’s degree

15 (6)

2 (1)

13 (10)

54 (7)

4 (6)

50 (7)

Occupation

0.645

0.986

Fulltime

130 (55)

64 (57)

66 (54)

450 (56)

34 (54)

416 (56)

Part-time

19 (8)

8 (7)

11 (9)

76 (10)

7 (11)

69 (9)

Self employed

20 (9)

7 (6)

13 (11)

59 (7)

6 (10)

53 (7)

House wife/house
keeper

24 (10)

11 (10)

13 (11)

103 (13)

8 (13)

95 (13)

Student

2 (1)

2 (2)

0 (0)

2 (0)

0 (0)

3 (0)

Unemployed/
Pensioner

38 (16)

20 (18)

18 (15)

94 (12)

7 (11)

87 (12)

Others

2 (1)

1 (0)

1 (0)

15 (2)

1 (1)

14 (3)

< 2 M JPY

23 (10)

11 (10)

12 (10)

72 (9)

4 (6)

68 (9)

2–4 M JPY

47 (20)

21 (19)

26 (21)

144 (18)

13 (21)

131 (18)

4–6 M JPY

55 (24)

25 (22)

30 (25)

185 (23)

16 (26)

169 (23)

Household incomes

0.474

0.285

Male

Marriage status

Pvalue

0.967

0.427

6–8 M JPY

36 (15)

20 (18)

16 (13)

135 (17)

9 (14)

126 (17)

8–10 M JPY

24 (10)

11 (10)

13 (11)

75 (9)

2 (3)

73 (10)

> 10 M JPY

19 (8)

9 (8)

10 (8)

85 (11)

7 (11)

78 (11)

Not revealed

31 (13)

16 (13)

15 (12)

104 (13)

12 (19)

92 (12)

Dyslipidemia

34 (14)

9 (8)

25 (20)

0.006 83 (10)

10 (16)

73 (10)

Hypertension

38 (16)

10 (9)

28 (23)

0.003 108 (14)

15 (24)

93 (13)

COPD Asthma

13 (6)

5 (4)

8 (7)

0.475 28 (4)

9 (14)

19 (3)

< 0.001

Diabetes

16 (7)

5 (4)

11 (9)

0.163 56 (7)

13 (21)

43 (6)

< 0.001

Depression

17 (7)

5 (4)

12 (10)

0.110 48 (6)

4 (6)

44 (6)

0.903

Comorbidity
0.136
0.013

OA and RA

12 (5)

4 (4)

8 (7)

0.294 32 (4)

9 (14)

23 (3)

< 0.001

Gastrointestinal
disease

15 (6)

5 (4)

10 (8)

0.237 49 (6)

11 (18)

38 (5)

< 0.001
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Table 1 Characteristics of IBD patients with or without biologic treatment (Continued)
Characteristics

Crohn’s disease

Ulcerative Colitis

All, n (%)

Biologics users, n Non-biologics users,
(%)
n (%)

P-value All, n (%)

Biologics users,
n (%)

Non-biologics users,
n (%)

Pvalue

Nutritional

137 (58)

65 (58)

72 (59)

5-ASA

168 (71)

82 (73)

86 (70)

0.816 107 (13)

18 (28)

89 (12)

< 0.001

0.725 656 (82)

56 (89)

600 (81)

0.138

Steroid

39 (17)

16 (14)

immunomodulator

53 (23)

30 (27)

23 (19)

0.334 127 (16)

21 (33)

106 (14)

< 0.001

23 (19)

0.158 61 (8)

27 (43)

64 (9)

< 0.001

Biologic agents

112 (48)

–

–

Cytapheresis

1 (0)

0 (0)

1 (1)

0.335 16 (2)

–

–

7 (11)

9 (1)

146 (62)

72 (64)

74 (61)

0.629 94 (12)

13 (21)

81 (11)

0–2 years

27 (11)

8 (7)

19 (16)

134 (17)

7 (11)

127 (17)

3–8 years

66 (28)

34 (30)

9–15 years

44 (19)

24 (21)

31 (25)

296 (37)

30 (48)

266 (36)

20 (16)

197 (25)

15 (24)

182 (25)

> 15 years

99 (42)

47 (42)

52 (43)

173 (22)

11 (17)

162 (22)

Current treatment

56 (7)

< 0.001

Surgical history
Yes
Time since diagnosis

0.179

Type of hospitals

0.267

0.657

0.001

University hospital

92 (39)

41 (36)

51 (42)

160 (20)

25 (40)

135 (18)

General/Specialist
hospital

128 (55)

65 (57)

63 (52)

410 (51)

26 (41)

384 (52)

Clinics

15 (6)

7 (7)

8 (6)

229 (29)

12 (19)

217 (30)

Others

0 (0)

0 (0)

0 (0)

1 (0)

0 (0)

1 (0)

Frequency of visit

0.023

< 0.001

< 0.001

More than once a
month

38 (16)

11 (10)

27 (22)

61 (8)

16 (24)

46 (6)

Once every month

73 (31)

29 (26)

44 (36)

281 (35)

27 (43)

254 (35)

Once every
2 months

94 (40)

69 (61)

25 (20)

247 (31)

20 (32)

227 (31)

Less than every
2 months

30 (13)

4 (3)

26 (22)

211 (26)

1 (1)

210 (28)

COPD, chronic obstructive pulmonary disease; OA, osteoarthritis; RA, rheumatoid arthritis; M JPY, million Japanese Yen; SD, standard deviation

Discussion
To our knowledge, this is the first study to determine the
factors associated with the use of biologics for the treatment of Japanese patients with IBD. Younger IBD patients, a long time since diagnosis, surgical history, and
visiting university hospitals were the key determinant
factors for receiving biologic agents for Japanese IBD
patients. Previous research in Japan also demonstrated
that IBD patients who are treated with a biologics are
also very fond of being involved in the treatment
decision [21] Involvement in the treatment decision
in turn corresponds to higher levels of patient’s treatment
satisfaction [22].
Both sex and age distribution of our sample resembles
the overall Japanese IBD patient population with highest
prevalence in the age cohort patients being in their 30’s
and 40’s [23].

We confirmed that younger age is significantly associated
with biologic treatment. In other indications, these findings
might also be interpreted as evidence of the so-called “age
bias”, which refers to the observation that older patients are
less likely to get access to innovative medical treatment
compared to younger patients with the same disease
severity. Indeed, some studies outside Japan found evidence
for the presence of an age bias in rheumatoid arthritis
[24–26]. For Japan, age was also found to be negatively correlated with the initiation of biologic treatment in RA [27].
A possible explanation for this is the higher sensitivity
of older patients to the immunosuppressive side effects
of currently available biologics. Because biologic drugs
suppress the immune system, infection is one of the
most common side effects [28]. Indeed, some studies
have suggested a positive relationship between age and
the risk of side effects in IBD [29, 30]. Accordingly, the
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Table 2 Determinants of biologic treatment and regression results
Characteristics

Overall, ORs, (95%CI)

Crohn’s disease, ORs (95%CI)

Ulcer Colitis, ORs (95%CI)

41–65 years

0.59 (0.37–0.93)

0.41 (0.17–0.95)

0.86 (0.42–1.74)

> 65 years

0.24 (0.09–0.65)

0.37 (0.05–2.85)

0.31 (0.08–1.26)

0.77 (0.46–1.29)

0.30 (0.11–0.79)

1.67 (0.77–3.63)

0.68 (0.41–1.10)

0.87 (0.37–2.04)

1.29 (0.60–2.81)

Bachelor’s degree

0.76 (0.49–1.18)

0.51 (0.22–1.19)

1.01 (0.51–2.02)

Master’s degree and higher

0.26 (0.10–0.71)

0.06 (0.01–0.41)

1.45 (0.41–5.16)

Fulltime

2.74 (0.43–7.13)

0.38 (0.01–1.17)

2.38 (0.25–3.00)

Part-time

2.16 (0.32–4.70)

0.28 (0.01–1.07)

1.57 (0.14–17.08)

Self employed

2.39 (0.34–6.52)

0.21 (0.01–7.28)

3.21 (0.28–6.28)

House wife

3.24 (0.46–2.52)

0.25 (0.01–1.69)

1.95 (0.17–2.24)

Student

5.20 (0.30–9.37)

0 (Omitted)

0 (Omitted)

Unemployed/Pensioner

3.50 (0.54–2.65)

0.77 (0.02–5.11)

2.44 (0.22–6.58)

Age (reference ≤40 years)

Gender (reference male)
Female
Marriage status (reference married)
Single
Highest Education (reference college or less)

Occupation

Household incomes (reference less than 2 M JPY)
2–4 M JPY

1.26 (0.55–2.87)

0.25 (0.06–1.03)

1.49 (0.40–5.59)

4–6 M JPY

1.56 (0.69–3.56)

1.04 (0.28–3.86)

1.16 (0.29–4.56)

6–8 M JPY

1.50 (0.62–3.61)

1.98 (0.45–8.83)

0.74 (0.17–3.22)

8–10 M JPY

1.43 (0.51–4.01)

0.84 (0.17–4.27)

0.57 (0.08–4.09)

> 10 M JPY

1.24 (0.45–3.41)

1.05 (0.18–6.02)

0.51 (0.09–2.71)

Dyslipidemia

0.55 (0.23–1.34)

0.73 (0.13–3.96)

0.36 (0.09–1.56)

Hypertension

0.85 (0.42–1.72)

0.41 (0.11–1.60)

1.20 (0.44–3.28)

COPD Asthma

1.70 (0.62–4.61)

3.32 (0.39–8.54)

2.00 (0.53–7.57)

Diabetes

1.42 (0.60–3.33)

0.97 (0.15–6.34)

2.48 (0.80–7.64)

Depression

0.64 (0.27–1.49)

0.49 (0.10–2.30)

0.61 (0.16–2.36)

OA and RA

1.27 (0.29–5.52)

0.41 (0.04–4.45)

2.44 (0.24–24.85)

Gastrointestinal disease

1.03 (0.41–2.57)

0.69 (0.10–4.55)

1.39 (0.39–4.93)

1.98 (1.24–3.16)

1.15 (0.53–2.47)

0.82 (0.28–2.36)

Nutritional

3.16 (2.00–5.12)

1.90 (0.87–4.12)

2.42 (1.00–5.89)

5-ASA

0.89 (0.54–1.49)

1.05 (0.46–2.39)

1.24 (0.46–3.35)

Steroid

1.04 (0.61–1.78)

2.25 (0.81–6.26)

1.19 (0.56–2.56)

Immunosuppressant

3.15 (1.94–5.12)

1.44 (0.62–3.28)

4.61 (2.25–9.45)

Cytapheresis

1.23 (0.33–4.64)

0 (Omitted)

2.00 (0.41–9.68)

3–8 years

3.63 (1.69–7.76)

1.48 (0.33–6.54)

4.27 (1.33–3.72)

9–15 years

3.26 (1.42–7.45)

1.10 (0.22–5.52)

3.99 (1.13–4.13)

> 15 years

4.16 (1.80–9.56)

0.92 (0.20–4.28)

3.95 (1.04–4.90)

Comorbidity

Surgical history
Previous surgical history
Current treatment

Time since diagnosis (reference 0–2 years)
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Table 2 Determinants of biologic treatment and regression results (Continued)
Characteristics

Overall, ORs, (95%CI)

Crohn’s disease, ORs (95%CI)

Ulcer Colitis, ORs (95%CI)

Type of hospitals (reference university hospital)
General/Specialist hospital

0.62 (0.40–0.96)

1.09 (0.50–2.34)

0.41 (0.19–0.84)

Clinics

0.47 (0.24–0.89)

0.42 (0.10–1.79)

0.43 (0.17–1.09)

Frequency of visit (Reference less than once in a month)
Once every month

0.91 (0.45–1.84)

1.56 (0.47–5.22)

0.58 (0.22–1.56)

Once every 2 months

1.83 (0.88–3.82)

14.36 (3.98–51.83)

0.50 (0.17–1.45)

Once every 3 months

0.09 (0.03–0.27)

0.26 (0.05–1.21)

0.03 (0.01–0.29)

Less than every 3 months

0 (Omitted)

0 (Omitted)

0 (Omitted)

COPD chronic obstructive pulmonary disease, OA osteoarthritis, RA rheumatoid arthritis, M JPY million Japanese Yen, OR odds ratio, CI confidence interval
Bold numbers indicate significance at 5% level

elderly are more likely to discontinue treatment [31].
Based on these previous findings, Japanese physicians
might be more risk averse with regard to using more aggressive treatment options for older patients. Risk aversion
had been reported as a key characteristic of the Japanese
culture in general [32] which has also a significant impact
on the health care sector [33]. However, alternative treatments such as corticosteroids and urgent surgery are also
associated with a higher absolute risk for complications in
the elderly [34]. Therefore, it is not clear to which degree
the reduced use of biologics in the elderly population
might decrease the overall risk of complications.
For the CD subpopulation we found female gender to
be related to biologic treatment which might reflect the
better response rates of biologics in females [35].
Annual income did not play a role in selecting biologic
treatment in Japan which was different from previous
findings in other developed countries [36]. The main
reason that can explain this finding is that IBD is classified
as an intractable disease (“nanbyo”) by the Japanese government. For those diseases, the government provides partial
financial assistance and patients will pay only 20% of their
medical expenses up to a maximum of between JPY 3000
and JPY 44,000/month depending on income. For diseases
that are not on the intractable disease list, co-payment
ceilings vary between JYP 35,400 and JYP 252,600. Hence
the IBD patient can use biologic agents for lower cost when
compare to other indications such as RA [37].
We also found that patients with previous surgery were
more likely to receive biologics, possibly because this is associated with a lower recurrence of CD in patients treated
postoperatively with anti-TNF-α antibodies [38, 39]. In
addition, receiving biologic treatment after post-surgery,
this can also help to prevent re-surgery especially in patients with more aggressive disease and high risk of recurrence [40]. Surgical history is one of the few variables
where results differ between CD and UC patients. Probably,
having a surgical history in UC means that the patient is
cured while surgical history in CD can be an indicator of
the disease complexity.

Time since diagnosis is another major determinant of
biologic treatment. This finding is also in line with the
idea that biologics are primarily used in later treatment
lines after the failure of previous treatments [41]. This is
mainly true for UC patients, which reflects the popularity of the traditional step up treatment approach [42]. In
CD patients, there was no clear relationship between
time since diagnosis and biologic use, because disease
progression is not linear [43].
From a medical point of view, it has been suggested
that an early treatment initiation with biologic agents
would be beneficial for patients because the overall remission rates with biologics are numerically greater
when administered to patients within 2 years of diagnosis [44]. Therefore, it is argued that the preferred candidate for biologic treatment is a patient with confirmed
active intestinal inflammation prior to the development
of complications such as strictures [11]. Our results appear to be inconsistent with this recommendation.
Steroid use has been identified as a factor that increases
the relative risk of complications with biologics in CD
[45]. Therefore, we expected that the use of steroids would
be associated with a reduced use of biologics. However,
contrary to our expectations, this was not been confirmed.
The most likely explanation of that finding is that severe
patients receive both steroids and biologics at the
same time. Our results suggest that the only two
co-medications that increased the likelihood of being
treated with a biologic are the use of immunomodulators
and nutritional treatment in the overall population.
Finally, we found that the health care provider played
a significant role in the treatment decision. Patients who
were treated in university hospitals had the highest
chance of being treated with a biologic, but those treated
in general clinics had the lowest chance. Acknowledging
the potential endogeneity of this variable, we interpret
this finding as support for the hypothesis that university
hospitals are more likely to adapt new medical technologies. Moreover, as physicians in tertiary institutions see
more patients with a special disease, they might develop
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confidence and treatment protocols that lead to more
pro-active treatment with the available technologies.
Several limitations should be noted. First, this online
study was conducted based on a cross sectional survey performed on a random sample of IBD patients all over Japan,
and people that are more familiar with the Internet have a
higher probability of taking part such surveys. Therefore,
respondents might be better educated than the general IBD
population. Second, we collected patient-reported data.
Therefore, a limited set of medical parameters such as
severity can be collected. However, some factors such as
time since diagnosis and surgical history can be used as
predictors of IBD severity. Last, we could not determine
the time of starting a biologic agent from the survey.
Therefore, we could not determine the temporal relationship between factors and biologic use.
To optimize IBD treatment, further studies involving a
large cohort of patients are required to confirm these data
and to define precise determinants for assessing and managing treatment in IBD patients treated with biologic
agents. Those studies would need a methodological framework that allows for a more robust investigation of treatment choices and would also need to include more
medical parameters such as a more precise measure of
disease severity, time since initial biologic treatment, and
the reason for stopping biologic treatment, to ensure causality. For instance, Siegel et al. suggested a set of attributes
such as presence of mucosal lesions in CD to come up
with a novel overall disease severity measure that could be
built on in future research [46].

Conclusion
Key determinant factors for receiving biologic agents for
Japanese IBD patients are younger IBD patients, time
since diagnosis, male gender (CD only), surgical history,
and visiting a university hospital. Further studies are
required to confirm these data and to define precise determinants for assessing and managing treatment in IBD
patients. The findings of this study will help physicians
identify suitable IBD patients who require biologic agents
and improve patient treatment outcomes in the future.
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