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Background/Aims: The incidence and prevalence of inflammatory bowel disease (IBD) is rising in Asia recently. The study
aimed to obtain a comprehensive understanding of the current status of drug therapy and monitoring for IBD in Asia. Meth-
ods: A questionnaire investigation on drug therapy and monitoring for IBD was conducted right before the 6th Annual Meeting
of Asian Organization for Crohn’s & Colitis. Questionnaires were provided to Asian physicians to fill out via emails between
March and May 2018. Results: In total, responses of 166 physicians from 129 medical centers were included for analysis.
Among the surveyed regions, the most average number of IBD specialist gastroenterologists and nurses was 4.8 per center in
Taiwan and 2.5 per center in Mainland China, respectively. 5-Aminosalicylic acid/sulfasalazine (99.4%) was the most preferred
first-line choice for mild-moderate ulcerative colitis (UC), meanwhile corticosteroid (83.7%) was widely applied for severe UC.
The first-line medication for Crohn'’s disease (CD) markedly varied as corticosteroid (68.1%) was the most favored in Mainland
China, Japan, and South Korea, followed by infliximab (52.4%) and azathioprine (47.0%). Step-up strategy was preferred in
mild-moderate UC (96.4%), while 51.8% of the physicians selected top-down treatment for CD. Only 25.9% and 17.5% of the
physicians could test blood concentration of infliximab and antibody to infliximab in their hospitals, respectively. Conclusions:
The current status of drug therapy and monitoring for IBD in Asia possesses commonalities as well as differences. Asian rec-
ommendations, IBD specialist teams and practice of therapeutic drug monitoring are required to improve IBD management in
Asia. (Intest Res 2022;20:213-223)
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ing consensuses formulated by Western IBD organizations.

With the rising IBD population in Asia, it is essential to cus-
tomize Asias own clinical guidelines. In 2006, 2010, and 2016,
Asia-Pacific IBD consensuses were put forward in succes-
sion.”® However, differences, such as health care systems,
medical concepts, quantity of IBD specialists, management
technologies and available medications, do exist among Asian
countries.

In the present study, we performed a multinational ques-
tionnaire-based investigation among physicians in Asia right
before the 6th Annual Meeting of Asian Organization for
Crohn’s & Colitis (AOCC) in Shanghai, intending to obtain a
better understanding of the current status of drug therapy and
monitoring for IBD.

METHODS

A questionnaire-based survey, named drug therapy and mon-
itoring for IBD in Asia: current status, was conducted by the
Chinese Society of Inflammatory Bowel Disease between
March 2018 and May 2018, right before the 6th Annual Meet-
ing of AOCC. The self-administered questionnaires were sent
to and received from physicians specializing in IBD in Asian
countries, including AOCC members and those who had reg-
istered to AOCC 2018, via electronic mails. The questionnaire
(Supplementary Material) was composed of 69 questions, in-
cluding the following 4 parts: IBD-related medical information
of respondents and their units (9 items), drug therapy for in-
duction of remission (29 items), drug therapy for maintenance

Table 1. Characteristics of Respondents and Their Units
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of remission (18 items), and drug monitoring (13 items). Con-
sultant gastroenterologists, colorectal surgeons, and nurses
with specialist experience in IBD were defined as the corre-
sponding professionals with at least 3 years of working experi-
ence in IBD management. We conducted this study in compli-
ance with the principles of the Declaration of Helsinki. The
study was approved by the Medical Ethics Committee of Renji
Hospital, School of Medicine, Shanghai Jiao Tong University
(approval No. 81670497). All participants gave informed con-
sent when filling in the questionnaires.

RESULTS

1. Characteristics of Participants and Their Units

The questionnaires were e-mailed to 350 physicians. A total of
169 respondents from 132 medical centers in Mainland Chi-
na, Hong Kong, Taiwan, Japan, South Korea, India, Malaysia,
Singapore, and Thailand participated in the survey. The re-
sponse rate was 48.3%. However, only 1 physician from Malay-
sia, Singapore, and Thailand separately responded. To make
data more representative, we focused on the questionnaires
mainly from Mainland China, Hong Kong, Taiwan, Japan,
South Korea, and India (166 respondents from 129 centers in
all). Over half of the respondents were center principals as
well as senior IBD specialists (=5 years) from academic teach-
ing hospitals. Characteristics of the respondents and their
units were depicted in Table 1. Generally, 78.3% of the respon-
dents looked after not only adult IBD patients but also those
under 18 years old. Meanwhile, 68.1% had their own electron-

Characteristics MaerIand Japan = India A0 Taiwan
China Korea Kong
No. of respondents 104 30 17 7 4 4
No. of medical centers 74 28 15 6 3 3
No. of newly-diagnosed IBD patients in the last year per center, median 50 15 24 100 31 5
UC patients (%) 58.8 66.3 59.4 77.4 55.5 60.5
CD patients (%) 36.2 327 39.0 18.8 41.5 36.8
IBDU patients (%) 5.0 1.0 1.6 3.7 3.0 2.7
No. of IBD consultant gastroenterologists per center, average 42 40 30 34 3.8 4.8
No. of IBD consultant colorectal surgeons per center, average 2.1 23 1.7 2.1 2.5 1.5
No. of IBD nurses per center, average 25 13 1.6 0.3 1.3 13
Respondents who treated IBD patients under 18 years old 83(79.8) 27(900) 13(765) 6(85.7) 1(25.0) 1(25.0)
Respondents who had IBD electronic databases 71(68.3) 21(700 13(765)  4(57.1) 2 (50.0) 4 (100.0)
Respondents who had MDT for IBD management 78 (75.0) 6(20.0) 7 (41.2) 3 (42.9) 1(25.0) 1(25.0)

Values are presented as number (%) unless otherwise indicated.

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn's disease; IBDU, IBD unclassified; MDT, multiple disciplinary teams.
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ic databases for IBD patients and 56.0% had specific multiple
disciplinary teams for IBD management in their working hos-
pitals, which reflects the experience and maturity of IBD team

development in the surveyed areas.

2. General Strategy

More than half of the respondents prescribed 5-aminosalicylic

https://doi.org/10.5217/ir.2021.00031 « Intest Res 2022;20(2):213-223

(Fig. 1C). Apart from primary treatment, 89.2% of the respon-
dents applied nutritional therapy to IBD patients.

Step-up strategy for mild-moderate UC was chosen by
96.4% of the respondents, while it was only favored by 36.1%
for severe UC (Fig. 2A and B). For CD, 51.8% of the respon-
dents selected top-down treatment, while 38.6% preferred a
step-up way (Fig. 2C).

acid (5-ASA)/sulfasalazine (SASP), steroids, azathioprine

(AZA), methotrexate (MTX), cyclosporin A, infliximab (IFX),
and adalimumab (ADA) from their hospitals for inducing re-
mission in IBD. 6-Mercaptopurine, cyclophosphamide,
FK506, mycophenolate mofetil, thalidomide, certolizumab,
vedolizumab, golimumab, and biosimilars were only available

in at most 40% of the centers.

5-ASA/SASP (99.4%) and corticosteroid (83.7%) were the
most preferred first-line choices for mild-moderate ulcerative
colitis (UC) and severe UC, respectively (Fig. 1A and B). The
first-line medication for Crohn’s disease (CD) markedly varied
among the respondents, as corticosteroid (68.1%) was the
most preferred in Mainland China, Japan, and South Korea

@ Vild-moderate UC

3.5-ASA/SASP
pH-depended 5-ASA was available in 92.2% of the surveyed
centers, followed by time-released (84.3%), enema (80.7%),
suppository (80.1%), SASP (77.7%), and MMX (38.0%) dosage
forms.

5-ASA/SASP was widely used for induction and mainte-
nance of IBD remission (Table 2). However, when inducing
remission of severe UC, 88.6% of the respondents would com-
bine 5-ASA/SASP with steroids. One-third of them used
5-ASA/SASP for 1-3 months to induce disease remission, and
for 3-5 years to maintain remission. Forty percent of them re-
garded 5-ASA/SASP as a lifelong medication without termina-
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Fig. 1. First-line choice selected for mild-moderate ulcerative colitis (UC) (A), severe UC (B), and Crohn's disease (C). 5-ASA, 5-aminosali-
cylic acid; SASP, sulfasalazine; AZA, azathioprine; IFX, infliximab; CsA, cyclosporin A; ADA, adalimumab; 6-MP, 6-mercaptopurine.
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Fig. 2. Treatment strategy selected for mild-moderate ulcerative colitis (UC) (A), severe UC (B), and Crohn's disease (C). Right-side figures

are the general data from all the surveyed areas.

tion unless adverse events (AEs) occurred. Moreover, 68.1%
would use it as long-time chemoprevention against colorectal
cancer.

Combined oral and local preparations of 5-ASA/SASP were
favored by most of the respondents for left-side colitis (Table
2). Following intestinal resection, 5-ASA/SASP was used by
less than one-third of the respondents in UC (17.5%), CD
(25.3%), and both UC and CD patients (28.3%). The use of
5-ASA/SASP in pouchitis was 76.5%.
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4. Steroids

Methylprednisolone was selected by 49.4% of the physicians
for induction of remission by intravenous (IV) administration,
followed by hydrocortisone (26.5%) and prednisolone (20.5%).
Prednisone (48.2%) was the most favored oral corticosteroid.
Thirty-seven percent of the respondents used IV corticosteroids
for 5-7 days before switching to rescue therapy. Almost all of
the physicians would not maintain IV steroids for more than 2
weeks. About half of them tapered oral steroids within 1-3 mon-
ths while 33.7% tapered within a month, and 15.1% continued
steroids for maintenance in dependent or refractory cases.

www.irjournal.org
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Table 2. The Acceptance of 5-ASA/SASP in Induction and Main-
tenance of IBD Remission

https://doi.org/10.5217/ir.2021.00031 « Intest Res 2022;20(2):213-223

Table 3. The Selection of Biologics in Induction and Maintenance
of Inflammatory Bowel Disease Remission

. Induction of Maintenance of Induction of Maintenance of
Variable L L Drug L .
remission remission remission remission
For UC 166 (100.0) First-line biologics
Mild-moderate UC 165 (99.4) Infliximab 149 (89.8) 146 (88.0)
Severe UC 79 (47.6) Adalimumab 38(22.9) 32(19.3)
For CD 80 (48.2) 101 (60.8) Golimumab 8 (4.8) 5(3.0)
Combined use of oral and local 5-ASA/SASP Vedolizumab 2(1.2) 2(1.2)
Proctitis 126 (75.9) 113 (68.1) Certolizumab 0 0
Left-side colitis 157 (94.6) 148 (89.2) Ustekinumab 0 0
Pancolitis 127 (76.5) 118 (71.1) Biosimilar 0 3(1.8)
Left-side colonic CD 70 (42.2) 68 (41.0) None 7 (4.2) 9(5.4)
Values are presented as number (9). Second-line biologics
5-ASA/SASP, 5-aminosalicylic acid/sulfasalazine; IBD, inflammatory Infliximab 16 (9.6) 17 (10.2)
bowel disease; UC, ulcerative colitis; CD, Crohn's disease. Adalimumab 65 (39.2) 59 (35.5)
Goli b 6 (3.6 8 (4.8
5. Immunomodulators Vodmlwma ] (3. (48)
. . i 17 (10.2 17 (10.2
Most respondents (65.7%) selected AZA as the first-line im- cdolizama (102) (102
. . L. Certolizumab 1(0.6) 0
munomodulator for induction of remission, followed by cy- _
closporine (18.1%) and tacrolimus (6.6%). Thalidomide (3.0%) Ustekinumab e vl
and MTX (5.4%) were preferred only by physicians from Biosimilar 0 0
None 69 (41.6) 76 (45.8)

Mainland China, while tacrolimus (6.6%) was preferred only
by Japanese physicians. For maintenance of remission, AZA
(96.4%) was also the first inmunomodulator selected by al-
most all the respondents. As for the second-line immuno-
modulator, 35.5% and 41.6% selected MTX for inducing remis-
sion and maintaining remission, respectively. Over one-fifth of
the respondents did not have a second-line immunomodula-
tor in their units. Thalidomide was demonstrated to be pre-
ferred only by physicians from Mainland China. There were
various answers to the average duration of estimating the im-
munomodulator last for maintenance of remission, as 25.9%
of the respondents thought it should last for 3-5 years, while
16.3%, 13.9%, and 10.8% considered it for 2-3 years, 1-2 years
and less than 3 months, respectively.

6. Biologics

IFX (89.8%) and ADA (39.2%) were the most favored drugs as
the first-line and second-line biologics in IBD induction of re-
mission, respectively. They were also widely used for maintain-
ing remission (Table 3). However, over 40% of the respondents
had no second-line choice of biotherapy. The variety of biolog-
ics was larger in Japan and South Korea than it in Mainland
China by the time of the investigation, as IFX (Remicade) was
the only approved biological agent for IBD treatment in China

www.irjournal.org

Values are presented as number (%).

before 2020. In terms of funding, about half of the physicians
identified the existence of reimbursement program (44.0%)
and charity (56.6%) for biologics in their sites, but with various
local regulations instead of national uniform regulations.

7. Drug Monitoring

The most frequent AE of 5-ASA/SASP observed in respon-
dents’ clinical experiences was related to digestive system
(54.2%; gastrointestinal symptoms, liver dysfunction and pan-
creatitis), followed by allergy (30.1%) and myelosuppression
(13.9%). During corticosteroid treatment, metabolic disorder
was listed as an AE by 60.8% of the respondents, followed by
infection (19.9%), gastrointestinal symptoms (14.5%), osteo-
porosis (13.9%), and neurological symptoms (7.2%) (head-
ache and insomnia). Based on the survey, myelosuppression
(66.3%), especially leukopenia, and gastrointestinal symptoms
(31.9%) were comparatively common AEs when immuno-
modulator was used, while anaphylaxis and infusion reaction
(54.2%) were the most frequent AEs for biological agents. Bio-
logics also caused some rare AEs, such as lethargy, arthralgia
and palpitation. There was some discrepancy among the re-
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Fig. 3. Frequency for monitoring adverse events of 5-aminosalicylic acid (5-ASA)/sulfasalazine (SASP) (A), corticosteroid (B), immuno-

modulator (C), and biological agent (D).

spondents regarding the frequency for monitoring drug AEs
(Fig. 3).

In terms of biomarkers, more than half of the respondents
had access to calprotectin, while less than one-third could test
blood concentration of IFX, antibody to IFX, and tumor necro-
sis factor o (TNF-a) (Fig. 4A). The concomitant infection rate
in IBD patients with immunomodulators or/and biologics
treatment was less than 5% according to 68.6% of the respon-
dents (Fig. 4B). Lymphoma was also monitored after IBD
treatment (Fig. 4C).

Clinical evaluation (94.6%) was the most primarily used as-
sessment for IBD severity or therapeutic response, followed
by blood test (92.8%) and endoscopic examination (91.0%).
Nevertheless, radiological imaging was only carried out by
72.3% of the physicians. Comprehensive evaluation (endo-
scopic, biochemical, and radiological) was carried out by one-
third in 1-2 years, 22.3% in 6-12 months, and 18.1% in 3-6
months.

218

DISCUSSION

This questionnaire-based survey was performed to obtain a
comprehensive acquaintance of the current status on drug
therapy and monitoring for IBD in Asia. According to the re-
sults, the quantity and type of IBD patients were quite diverse
among the surveyed nations based on the different hospital
scales and disease epidemiology. We found that UC patients
were somewhat more than CD patients, which is consistent
with previous studies.”® An uneven distribution of IBD-related
medical resources exist among Asian countries, such as con-
sultant gastroenterologists, colorectal surgeons, and nurses
with specialized knowledge and skills. The delivery of health
care for IBD is complex and requires multiple disciplinary
teams with specialist training,” which is quite insufficient in
current status according to the investigation.

As therapeutic armamentarium for IBD is rapidly expand-
ing in recent years, therapeutic principles and goals have

www.irjournal.org



INTESTINAL RESEARCH

e Biomarkers

https://doi.org/10.5217/ir.2021.00031 « Intest Res 2022;20(2):213-223

Calprotection | 54.8
TNF-a | .| 283 = Mainland China
ATl [ 175 = Japan
== South Korea
IFX T 259 )
== |ndia
CsA IR +10 = Hong Kong
FK506 I R 373 o3 Taiwan
6-MP | . 18.7
| | |
0 20 40 60

Survey respondents (%)

e Concommitant infection

<20, 0.6% Missing data, 3.0%

<20%, 7.2% -

< 1%, 32.5%

= <1% = <500 = <10% = <20% - >20% = Missing data

G Lymphoma population
Missing data, 3.0%

>5, 3.6%

0, 55.4%

*0 =1-5 *>5 =Missing data

Fig. 4. Available biomarkers tested in the respondents' working hospitals (A), concomitant infection rate in patients with immunomodu-
latory orfand biologics (B), and lymphoma population after inflammatory bowel disease (C). TNF-a, tumor necrosis factor a; ATl, antibody
to infliximab; IFX, infliximab; CsA, cyclosporin A; 6-MP, 6-mercaptopurine.

gradually shifted from symptom control towards a treat-to-
target paradigm such as mucosal healing and prevention of

10,11 . . .
Various differences were observed in the

bowel damage.
present survey regarding the drug therapy for IBD in Asia. The
diversity may be attributed to the differences in local ap-
proved drugs, treatment concepts, and economic factors.”

The “step-up” strategy refers to apply corticosteroids and/or
immunomodulators before initiating biologics. However, as
the “top-down” concept was proposed by treating patients
more aggressively with initial therapy of biological agents,
mounting evidences have confirmed its efficacy.””" In our
survey, more than half of the respondents chose top-down
strategy for severe UC and CD. This option was mainly select-
ed by physicians from Mainland China and Japan. IV steroids
followed by IFX/cyclosporin or surgery is particularly a sal-
vage treatment instead of a step-up treatment for severe UC,
which might be the conceptual confusion for the respondents
(36.1%) who chose step-up strategy for severe UC. Top-down
strategy is more acceptable when biological agents are afford-

www.irjournal.org

able, easy to obtain and with cost-effective ways to monitor.
However, many respondents remarked in the questionnaire
that the therapeutic decision should depend on individual
conditions.

Our survey demonstrated that 5-ASA/SASP was preferred
by almost all the physicians as the first-line therapy for induc-
tion and maintenance in mild-moderate UC patients, which
accords with the solid evidences reported before."'® In this
group of patients, 5-ASA/SASP will remain the mainstay of
therapy due to its efficacy and tolerance." Combination of
oral and topical 5-ASA, which is confirmed more effective
than oral use alone in UC treatment, has been used by a ma-
jority of physicians."” Although a Cochrane review in 2005 has
already revealed that 5-ASA is not superior to placebo for
maintaining remission in CD patients,"® 61.4% of the respon-
dents in the investigation still prescribed it in clinical due to its
low cost, easy access and efficacy to inhibit nonspecific intes-
tinal inflammation, which highlights the disconnection be-
tween evidence-based medicine and real-world medical prac-
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tice. However, 5-ASA has been proven to effectively decrease
the risk of colorectal cancer in IBD, which facilitates it as a
chemoprevention against colorectal cancer."”
Corticosteroids come into effect faster than other conven-
tional drugs in active IBD and are extensively used for symp-
tom control in a short time. Based on our findings, methyl-
prednisolone and prednisone were the most favored steroids
for IV and oral administration, respectively, which is in keep-
ing with the guidelines in terms of minimizing the mineralo-
corticoid effects.” Although Budesonide, a new type of corti-
costeroid applied in IBD recently, can effectively induce re-
mission in mild-moderate disease with less unwanted side ef-

11,21-23
fects,

only 1.2% of the respondents mentioned it in the
questionnaires as it was not widely available in Asia by the
time of the survey.

AZA and MTX were widely used as immunomodulators for
IBD in Asia according to our investigation. Both of them can
work as steroid-sparing agents.” In current SONIC and SUC-
CESS trials, it is strongly indicated that the combination thera-
py of AZA plus anti-TNFs leads to a better remission over
monotherapy in both CD and UC.*** However, there lacks
sufficient evidence proving the role of MTX in UC patients, ex-
cept its potential effect to reduce immunogenicity in com-
bined treatment with biologics.”' Interestingly, we found that
more than one-tenth of the respondents (all from Mainland
China) chose thalidomide as a second-line immunomodula-
tor. As IFX was the only approved biologics for IBD treatment
in Mainland China before 2020, with a higher cost than con-
ventional drugs, a certain proportion of Chinese physicians
tend to choose thalidomide due to its similar mechanism of
inhibiting TNF-a.”"** In addition, thalidomide can also sup-
press interleukin 12 and interfere with the expression of integ-

. . 29,30
rin, with a much cheaper cost.””*

Retrospective study has
confirmed its effect in adults with refractory CD."' However,
only 1 randomized controlled trial has proved thalidomide’s
efficacy in pediatric CD, and present potent evidence is insuf-
ficient to support its use for induction of remission in adult
CD or UC, or for maintenance of remission in IBD.***

Drug therapy for IBD has been gradually coming into a “bio-
logics” era as multiple novel biological agents have been and
will be put into use in clinical practice. Anti-TNFs, including
IFX, ADA, golimumab, and certolizumab at present, are the
most widely applied types, among which IFX owns the longest
history of over 20 years since its approval for CD treatment.”
According to the survey, IFX (first-line) and ADA (second-

line) were the 2 main biological forces in Asia, while other bio-
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logics were only selected by a small fraction of the physicians,
usually when patients lost response to IFX or ADA. This might
be due to the late launch of the new biologics in markets. Goli-
mumab was first introduced in Asia (South Korea and Hong
Kong) for UC treatment in 2014, and vedolizumab was ap-
proved for both CD and UC in South Korea, Japan, and Main-
land China between 2017 and 2020. Meanwhile, ustekinumab
was just approved for CD in the United States in 2016 and it
takes time for it to be widely available in Asia. As far as we
know, some biologics had already been used by the respon-
dents as off-label medicines before they were approved for
IBD indications. However, over 40% of the physicians had no
second-line choices of biologics in their hospitals, which indi-
cates the inadequate alternatives if first-line biotreatment fails.
Furthermore, the high cost of biologics with insufficient reim-
bursement program or charity may probably limit their use in
Asia and widen the gap of biotherapy experiences from West-
ern countries.

Conventional medications and novel biological agents all
may cause AEs or lose efficacy in certain IBD patients. There-
fore, monitoring for drug side effects and blood concentra-
tions are essential for IBD health care. In thiopurines treat-
ment, thiopurine S-methyltransferase (TPMT) genotype has
been proven as the primary determinant of TPMT activity and
recommended to detect before drug initiation.”! In addition,
NUDT15 polymorphism was found better than TPMT as pre-
dictor of leukopenia in Chinese CD patients.”” Monitoring se-
rum level of 6-thioguanine, the active metabolite of 6-mercap-
topurine, has turned out to be useful for thiopurine optimiza-
tion.”® But unfortunately, we did not contain the questions
about genetic detection and 6-thioguanine assessment in the
questionnaire.

Therapeutic drug monitoring (TDM) was originally used in
thiopurines treatment and has been gradually used in IBD pa-
tients treated with biologics to achieve desired drug concen-
tration and avoid anti-drug antibody formation.” Quite a
number of studies have confirmed the merits of TDM, espe-
cially proactive TDM, in optimizing treatment, reducing medi-
cation costs and improving outcomes for IBD patients.”* "
However, appropriate interpretation of TDM should be con-
sidered given the variabilities in types of assays, timing of
blood sampling, dosing history, immunogenicity and patients’
clinical status.”"" Less than 30% of the physicians could mea-
sure serum levels of IFX and antibody to IFX in their hospitals
according to our survey, which greatly restricts the develop-
ment of TDM. In the United States, out-of-pocket cost is re-
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ported as a barrier toward TDM of anti-TNF therapy,"*" which
is also the same throughout Asia. Further efforts are required
to increase low-cost assays or to make the costs covered by
national insurance.

There are several limitations in this study. First, although
169 physicians participated in the investigation, the overall re-
sponse rate was low, which limits the representativeness. Sec-
ond, the respondents were mainly from Mainland China, Ja-
pan, and South Korea, which may have caused selection bias.
Moreover, several questions in the questionnaire were ambig-
uous and no clear options were given, which may bring diffi-
culties for interpretation of the answers.

The management of IBD has evolved from empirical treat-
ment to treat-to-target therapy, then now to a personalized,
proactive and patient-centered care. The present survey re-
flects the current status of drug therapy and monitoring for
IBD in Asia, with commonalities as well as differences. Asian
version of recommended indicators for drug therapy and
monitoring is encouraged to be established for further im-
provement. More importantly, IBD specialist teams, novel bio-
logical agents and practice of TDM are much required to
ameliorate IBD health care, which is quite challenging and
with efforts to take.

ADDITIONAL INFORMATION

Funding Source
This work was supported by the National Natural Science
Foundation of China (81670497, 81370508, 81770545).

Conflict of Interest

Wu K, Qian J, and Ran Z are editorial board members of the
journal but were not involved in the peer reviewer selection,
evaluation, or decision process of this article. No other poten-
tial conflicts of interest relevant to this article were reported.

Author Contribution

Conceptualization: Shen J, Tong ], Zheng Q, Wu K, Qian ], Ran
7. Data curation: Cai C, Lu J, Lai L, Song D. Formal analysis:
Cai C, LuJ, Song D. Funding acquisition: Ran Z. Investigation:
Cai C, Lu J. Methodology: Ran Z. Project administration: Ran
Z. Supervision: Shen J, Wu K, Qian J, Ran Z. Writing - original
draft: Cai C, Lai L. Writing - review & editing: Qian J, Ran Z. Ap-
proval of final manuscript: all authors.

www.irjournal.org

https://doi.org/10.5217/ir.2021.00031 « Intest Res 2022;20(2):213-223

Others

The authors would like to thank all the Asian physicians who
participated in this survey. We also thank Asian Organization
for Crohn’s & Colitis (AOCC) Office, Chinese Society of In-
flammatory Bowel Disease and Secretariat of the AOCC 2018
for their support in the study.

ORCID
CaiC https://orcid.org/0000-0001-7265-9611
Lu]J https://orcid.org/0000-0002-6516-4693

LaiL https://orcid.org/0000-0001-9564-3807
Song D https://orcid.org/0000-0001-7187-7086
Shen]J https://orcid.org/0000-0002-2881-0342
Tong] https://orcid.org/0000-0003-1692-5633
Zheng Q https://orcid.org/0000-0001-5360-173X
WuK https://orcid.org/0000-0002-0699-9666
QianJ https://orcid.org/0000-0003-0474-5010
RanZ https://orcid.org/0000-0001-6388-6206
Supplementary Material

Supplementary materials are available at the Intestinal Re-
search website (https://www.irjournal.org).

REFERENCES

1. Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and
prevalence of inflammatory bowel disease in the 21st centu-
ry: a systematic review of population-based studies. Lancet
2017;390:2769-2778.

2. Goh K, Xiao SD. Inflammatory bowel disease: a survey of the
epidemiology in Asia. ] Dig Dis 2009;10:1-6.

3. Ng SC. Epidemiology of inflammatory bowel disease: focus
on Asia. Best Pract Res Clin Gastroenterol 2014;28:363-372.

4. Ouyang Q, Tandon R, Goh KL, et al. Management consensus
of inflammatory bowel disease for the Asia-Pacific region. J
Gastroenterol Hepatol 2006;21:1772-1782.

. 00i CJ, Fock KM, Makharia GK, et al. The Asia-Pacific consen-
sus on ulcerative colitis. ] Gastroenterol Hepatol 2010;25:453-
468.

6. Ooi CJ, Makharia GK, Hilmi I, et al. Asia Pacific Consensus

Statements on Crohn’s disease. Part 1: Definition, diagnosis,

a1

and epidemiology: (Asia Pacific Crohn’s Disease Consensus-
-Part 1).J Gastroenterol Hepatol 2016;31:45-55.

7. Prideaux L, Kamm MA, De Cruz PP, Chan FK, Ng SC. Inflam-
matory bowel disease in Asia: a systematic review. ] Gastro-
enterol Hepatol 2012;27:1266-1280.

221



Chenwen Cai, et al. ®* Drug therapy and monitoring for IBD in Asia

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Hida N, Nakamura S, Hahm KB, et al. A questionnaire-based

survey on the diagnosis and management of inflammatory
bowel disease in East Asian countries in 2012. Digestion
2014;89:88-103.

. Simian D, Quera R. Towards an integral management of in-

flammatory bowel disease. Rev Med Chil 2016;144:488-495.
Pineton de Chambrun G, Blanc P, Peyrin-Biroulet L. Current
evidence supporting mucosal healing and deep remission as
important treatment goals for inflammatory bowel disease.
Expert Rev Gastroenterol Hepatol 2016;10:915-927.
Hindryckx P, Vande Casteele N, Novak G, et al. The expanding
therapeutic armamentarium for inflammatory bowel disease:
how to choose the right drug[s] for our patients? J Crohns
Colitis 2018;12:105-119.

Rubin DT, Uluscu O, Sederman R. Response to biologic thera-
py in Crohn’s disease is improved with early treatment: an
analysis of health claims data. Inflamm Bowel Dis 2012;
18:2225-2231.

Lee WJ, Briars L, Lee TA, Calip GS, Suda KJ, Schumock GT.
Top-down versus step-up prescribing strategies for tumor ne-
crosis factor alpha inhibitors in children and young adults
with inflammatory bowel disease. Inflamm Bowel Dis 2016;
22:2410-7.

Feagan BG, Macdonald JK. Oral 5-aminosalicylic acid for in-
duction of remission in ulcerative colitis. Cochrane Database
Syst Rev 2012;10:CD000543.

Wang Y, Parker CE, Feagan BG, MacDonald JK. Oral 5-amino-
salicylic acid for maintenance of remission in ulcerative coli-
tis. Cochrane Database Syst Rev 2016;2016:CD000544.
Nakase H, Keum B, Ye BD, Park SJ, Koo HS, Eun CS. Treat-
ment of inflammatory bowel disease in Asia: the results of a
multinational web-based survey in the 2(nd) Asian Organiza-
tion of Crohn’s and Colitis (AOCC) meeting in Seoul. Intest
Res 2016;14:231-239.

Ford AC, Khan K]J, Achkar JP, Moayyedi P. Efficacy of oral vs.
topical, or combined oral and topical 5-aminosalicylates, in
ulcerative colitis: systematic review and meta-analysis. Am J
Gastroenterol 2012;107:167-176.

Akobeng AK, Gardener E. Oral 5-aminosalicylic acid for
maintenance of medically-induced remission in Crohn’s dis-
ease. Cochrane Database Syst Rev 2005;(1):CD003715.

Qiu X, Ma J, Wang K, Zhang H. Chemopreventive effects of
5-aminosalicylic acid on inflammatory bowel disease-associ-
ated colorectal cancer and dysplasia: a systematic review with
meta-analysis. Oncotarget 2017;8:1031-1045.

Carrat E Seksik P, Colombel JE Peyrin-Biroulet L, Beaugerie L;

222

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

INTESTINAL RESEARCH

CESAME Study Group. The effects of aminosalicylates or
thiopurines on the risk of colorectal cancer in inflammatory
bowel disease. Aliment Pharmacol Ther 2017;45:533-541.
Chang S, Hanauer S. Optimizing pharmacologic manage-
ment of inflammatory bowel disease. Expert Rev Clin Phar-
macol 2017;10:595-607.

Ford AC, Bernstein CN, Khan K]J, et al. Glucocorticosteroid
therapy in inflammatory bowel disease: systematic review
and meta-analysis. Am J Gastroenterol 2011;106:590-599.
Sandborn WJ, Bosworth B, Zakko §, et al. Budesonide foam
induces remission in patients with mild to moderate ulcer-
ative proctitis and ulcerative proctosigmoiditis. Gastroenter-
ology 2015;148:740-750.

Terdiman JP, Gruss CB, Heidelbaugh JJ, Sultan S, Falck-Ytter
YT; AGA Institute Clinical Practice and Quality Management
Committee. American Gastroenterological Association Insti-
tute guideline on the use of thiopurines, methotrexate, and
anti-TNF-a biologic drugs for the induction and maintenance
of remission in inflammatory Crohn’s disease. Gastroenterol-
ogy 2013;145:1459-1463.

Colombel JE Sandborn WJ, Reinisch W, et al. Infliximab, aza-
thioprine, or combination therapy for Crohn’s disease. N Engl
J Med 2010;362:1383-1395.

Panaccione R, Ghosh S, Middleton S, et al. Combination ther-
apy with infliximab and azathioprine is superior to mono-
therapy with either agent in ulcerative colitis. Gastroenterolo-
gy 2014;146:392-400.

Sampaio EP, Sarno EN, Galilly R, Cohn ZA, Kaplan G. Thalido-
mide selectively inhibits tumor necrosis factor alpha produc-
tion by stimulated human monocytes. ] Exp Med 1991;173:
699-703.

Moreira AL, Sampaio EP, Zmuidzinas A, Frindt P, Smith KA,
Kaplan G. Thalidomide exerts its inhibitory action on tumor
necrosis factor alpha by enhancing mRNA degradation. ] Exp
Med 1993;177:1675-1680.

Moller DR, Wysocka M, Greenlee BM, et al. Inhibition of IL-12
production by thalidomide. ] Immunol 1997;,159:5157-5161.
Yang C, Singh P, Singh H, Le ML, El-Matary W. Systematic re-
view: thalidomide and thalidomide analogues for treatment
of inflammatory bowel disease. Aliment Pharmacol Ther
2015;41:1079-1093.

Simon M, Pariente B, Lambert ], et al. Long-term outcomes of
thalidomide therapy for adults with refractory Crohn’s dis-
ease. Clin Gastroenterol Hepatol 2016;14:966-972.

Lazzerini M, Martelossi S, Magazzu G, et al. Effect of thalido-
mide on clinical remission in children and adolescents with

www.irjournal.org



INTESTINAL RESEARCH

33.

34.

35.

36.

37.

38.

39.

40.

41.

refractory Crohn disease: a randomized clinical trial. JAMA
2013;310:2164-2173.

Kornbluth A. Infliximab approved for use in Crohn’s disease:
areport on the FDA GI Advisory Committee conference. In-
flamm Bowel Dis 1998;4:328-329.

Tamm R, Mégi R, Tremmel R, et al. Polymorphic variation in
TPMT is the principal determinant of TPMT phenotype: a
meta-analysis of three genome-wide association studies. Clin
Pharmacol Ther 2017;101:684-695.

Zhu X, Wang XD, Chao K, et al. NUDT15 polymorphisms are
better than thiopurine S-methyltransferase as predictor of risk
for thiopurine-induced leukopenia in Chinese patients with
Crohn’s disease. Aliment Pharmacol Ther 2016;44:967-975.
Dart RJ, Irving PM. Optimising use of thiopurines in inflam-
matory bowel disease. Expert Rev Clin Immunol 2017;13:877-
888.

Spencer EA, Dubinsky MC. Therapeutic drug monitoring in
inflammatory bowel disease: history and future directions.
Pediatr Clin North Am 2017;64:1309-1326.

Ma C, Battat R, Jairath V, Vande Casteele N. Advances in thera-
peutic drug monitoring for small-molecule and biologic ther-
apies in inflammatory bowel disease. Curr Treat Options
Gastroenterol 2019;17:127-145.

Gonczi L, Kurti Z, Rutka M, et al. Drug persistence and need
for dose intensification to adalimumab therapy; the impor-
tance of therapeutic drug monitoring in inflammatory bowel
diseases. BMC Gastroenterol 2017;17:97.

Papamichael K, Vajravelu RK, Vaughn BP, Osterman MT,
Cheifetz AS. Proactive infliximab monitoring following reac-
tive testing is associated with better clinical outcomes than
reactive testing alone in patients with inflammatory bowel
disease. ] Crohns Colitis 2018;12:804-810.

Papamichael K, Juncadella A, Wong D, et al. Proactive thera-
peutic drug monitoring of adalimumab is associated with bet-
ter long-term outcomes compared with standard of care in
patients with inflammatory bowel disease. ] Crohns Colitis

www.irjournal.org

42.

43.

44.

45.

46.

48.

49.

https://doi.org/10.5217/ir.2021.00031 « Intest Res 2022;20(2):213-223

2019;13:976-981.

Lega S, Phan BL, Rosenthal CJ, et al. Proactively optimized inf-
liximab monotherapy is as effective as combination therapy
in IBD. Inflamm Bowel Dis 2019;25:134-141.

Papamichael K, Vande Casteele N, Ferrante M, Gils A, Cheif-
etz AS. Therapeutic drug monitoring during induction of anti-
tumor necrosis factor therapy in inflammatory bowel disease:
defining a therapeutic drug window. Inflamm Bowel Dis 2017;
23:1510-1515.

Restellini S, Chao CY, Lakatos PL, et al. Therapeutic drug
monitoring guides the management of Crohn’s patients with
secondary loss of response to adalimumab. Inflamm Bowel
Dis 2018;24:1531-1538.

Guidi L, Pugliese D, Panici Tonucci T, et al. Therapeutic drug
monitoring is more cost-effective than a clinically based ap-
proach in the management of loss of response to infliximab in
inflammatory bowel disease: an observational multicentre
study. ] Crohns Colitis 2018;12:1079-1088.

Deora V, Kozak J, El-Kalla M, Huynh HQ, El-Matary W. Thera-
peutic drug monitoring was helpful in guiding the decision-
making process for children receiving infliximab for inflam-
matory bowel disease. Acta Paediatr 2017;106:1863-1867.

. Hoseyni H, Xu Y, Zhou H. Therapeutic drug monitoring of bio-

logics for inflammatory bowel disease: an answer to opti-
mized treatment? J Clin Pharmacol 2018;58:864-876.
Campbell JP, Burton E, Wymer S, Shaw M, Vaughn BP. Out-of-
pocket cost is a barrier to therapeutic drug monitoring in in-
flammatory bowel disease. Dig Dis Sci 2017;62:3336-3343.
Grossberg LB, Papamichael K, Feuerstein JD, Siegel CA, Ull-
man TA, Cheifetz AS. A survey study of gastroenterologists’
attitudes and barriers toward therapeutic drug monitoring of
anti-TNF therapy in inflammatory bowel disease. Inflamm
Bowel Dis 2017;24:191-197.

. Siegel CA. Refocusing IBD patient management: personal-

ized, proactive, and patient-centered care. Am J Gastroenterol
2018;113:1440-1443.

223



Chenwen Cai, et al. ®* Drug therapy and monitoring for IBD in Asia I N T E s TI N A L R E s E ARC H

See “Drug therapy and monitoring for inflammatory bowel disease: a multinational questionnaire investigation in
Asia” on pages 213-223.

Supplementary Material. AOCC 2018 Physician Questionnaire

Drug Therapy and Monitoring for IBD in Asia: Current Status

To be sent to one participant at each hospital on behalf of the IBD specialists. The survey is multiple choices except where
numbers are asked for so hopefully minimizes translation requirements.

Benefit for AOCC 2018:

This multiple choice questionnaire will in effect be a mini-audit of the institutions providing IBD Drug Therapy and, will pro-
vide prima facie evidence to justify support for ongoing work on therapeutic quality improvement for IBD patients. Some im-
mediate benchmarking would be possible between institutions and a comparison with the topline IBD Audit results in the
Asian countries.

How this helps me/us prepare for the AOCC 2018 annual meeting:
This will give me a better understanding of the extent to which the people attending are from similar or dissimilar institutions

and what stage of development they are at in terms of an IBD drug therapy and monitoring.

Please fill out the questionnaire after each question and return to our office or at secretariat@aocc2018.org by
April 20, 2018.

Name of hospital:
City: Country:

Survey completed by:
Your name (Given name/Surname)

Your unit and patients
1. How many IBD patients do you have?
2. What % has UC, CD and IBDU?
3. How many new IBD patients have been diagnosed in the last 12 months?
4.Do you look after patients who are under 18 years old?
5. Do you have an electronic database for IBD patients?
6. How many consultant gastroenterologists with specialist experience in IBD?
7. How many consultant colorectal surgeons with specialist experience in IBD?
8. How many nurses with specialist experience in IBD?
9. Does your hospital have specific MDT team for IBD?
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Induction of remission/Strategy

10. Which of the following drugs you can prescribe from your hospital for inducing remission in IBD?
05-ASA/SASP  Osteroids TAZA 06-MP OMTX OCTX 0OCSA OFK506 0O mycophenolate mofetil
O Thalidomide OIFX OADA 0OCertolizumab O Vedolizumab 0 Golimumab O Biosimilar

11. Which is the first line choice you selected for mild to moderate UC?
05-ASA/SASP  Osteroids OAZA 06-MP OMTX 0OCTX OCSA 0OFK506 0 mycophenolate mofetil
0 Thalidomide OIFX ©OADA 0O Certolizumab 0 Vedolizumab 0 Golimumab 0 Biosimilar 0 Combination
(Please specify )

12. Which is the first line choice you selected for severe UC?
05-ASA/SASP  Osteroids OAZA 06-MP OMTX 0OCTX 0OCSA 0OFK506 O mycophenolate mofetil
O Thalidomide OIFX OADA 0OCertolizumab 0 Vedolizumab 0 Golimumab O Biosimilar 0 Combination
(Please specify. )

13. Which is the first line choice you selected for CD?
05-ASA/SASP  Osteroids OAZA 0O6-MP OMTX 0OCTX 0OCSA 0OFK506 0O mycophenolate mofetil
0O Thalidomide OIFX ©OADA 0O Certolizumab 0 Vedolizumab 0O Golimumab 0 Biosimilar & Combination
(Please specify. )

14. Which are the supplementary drugs in your unit?
O probiotics O nutrition O traditional medicine T material supplements

15. Which strategy will be chosen for mild to moderate UC?
Ostep-up O top-down

16. Which strategy will be chosen for severe UC?
Ostep-up O top-down

17. Which strategy will be chosen for Crohn’s disease?
Ostep-up O top-down

Induction of remission/5-ASA/SASP

18. Do you have the following formulations of 5-ASA in your site?
O PH-depended O time-released OMMX 0OSASP Oenema O suppository

19. Will you use 5-ASA/SASP for mild to moderate UC when induction o remission?

20. Will you use 5-ASA/SASP for severe UC when induction of remission?

21. Will you use 5-ASA/SASP for Crohn’s disease when induction of remission?

22. How long will you use 5-ASA/SASP when induction of remission?

23. Will you combine oral and local preparations for proctitis?

24. Will you combine oral and local preparations for left-side colitis?

25. Will you combine oral and local preparations for pancolitis?

26. Will you combine oral and local preparations for colonic Crohn’s disease with left-side colon involved?
27. Which formulation is your first line choice if you have to use 5-ASA/SASP?
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Induction of remission/Steroids

28. Which corticosteroid will be selected for induction of remission by IV?

29. Which oral formulation of corticosteroid will be selected for induction of remission?
30. How long is the intravenous use of corticosteroids before switching to rescue therapy?
31. How long will oral corticosteroids taper down?

Induction of remission/Immunomodulators

32. Which is the first line immunomodulator selected for induction of remission in your hospital and how you use it?

33. Which is the second line immunomodulator selected for induction of remission in your hospital and how you use it?
34. How long will intravenous immunomodulator last before switching to oral formulations?

Induction of remission/Biologics

35. Which is the first line biologic selected for induction of remission in your hospital and how you use it?
36. Which is the second line biologic selected for induction of remission in your hospital and how you use it?
37.Does your site have the policy of reimbursement for biologics?

38. Does your site have the charity for biologics?

Maintenance of remission/5-ASA/SASP
39. Will you use 5-ASA/SASP for UC when maintenance of remission?
40. Will you use 5-ASA/SASP for CD when maintenance of remission?
41. Will you use 5-ASA/SASP for pouchitis?
42. Will you use 5-ASA/SASP after intestinal resection?

ouC oCD ONo

43. How long will you use 5-ASA/SASP when maintenance of remission?

44. Will you combine oral and local preparations for proctitis?

45. Will you combine oral and local preparations for left-side colitis?

46. Will you combine oral and local preparations for pancolitis?

47.Will you combine oral and local preparations for colonic Crohn’s disease with left-side colon involved?
48. Which formulation is your first line choice if you have to use 5-ASA/SASP for maintenance of remission?
49. Will you use 5-ASA/SASP as a long-time chemoprevention against colorectal cancer?

Maintenance of remission/Steroids

50.Ts any patient in your hospital use corticosteroid as a choice for maintenance? How many?

Maintenance of remission/Immunomodulators

51. Which is the first line immunomodulator selected for maintenance of remission in your hospital and how you use it?
52. Which is the second line immunomodulator selected for induction of remission in your hospital and how you use it?
53. What is the average duration do you estimate the immunomodulator last for maintenance of remission?

Maintenance of remission/Biologics

54. Which is the first line biologic selected for maintenance of remission in your hospital and how you use it?

55. Which is the second line biologic selected for maintenance of remission in your hospital and how you use it?
56. What is the average duration do you estimate the biologics last for maintenance of remission?
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Drug monitoring
57. Please specify the most frequent adverse event and its percentage for 5-ASA/SASP in your clinical experience.
58. Please specify the most frequent adverse event and its percentage for corticosteroid in your clinical experience.
59. Please specify the most frequent adverse event and its percentage for immunomodulator in your clinical experience.
60. Please specify the most frequent adverse event and its percentage for biologic agent in your clinical experience.
61. What is the frequency for monitoring 5-ASA/SASP adverse events?
62. What is the frequency for monitoring corticosteroid adverse events?
63. What is the frequency for monitoring immunomodulator adverse events?
64. What is the frequency for monitoring biological agent adverse events?
65. Can your hospital test the following biomarkers?

06-MP 0OFK506 OCSA OIFX OATI OTNF-a O calprotectin

66. The concomitant infection rate in your patients with immunomodulatory or/and biologics is around?
O<1% 0O<5% 0O<10% 0O<20% 0O>20%

67. The population in your hospital for ymphoma after IBD is around?
o0 olb5 O>5

68. The frequent evaluation for IBD or therapeutic response in your hospital includes?
0 clinical evaluation (as CDAL etc) [ endoscopic C1blood test 0 radiological

69. What is the frequency for one patient underwent comprehensive evaluations which may contain endoscopic, biomarker and
radiological evaluation?
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