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Abstract
Pediatric inflammatory bowel disease (PIBD) is rising rapidly in many industrialized and
affluent areas in the Asia-Pacific region. Current available guidelines, mainly from
Europe and North America, may not be completely applicable to clinicians caring for
children with PIBD in this region due to differences in disease characteristics and regional
resources constraints. This position paper is an initiative from the Asian Pan-Pacific
Society for Pediatric Gastroenterology, Hepatology and Nutrition (APPSPGHAN) with
the aim of providing an up-to-date, evidence-based approach to PIBD in the
Asia-Pacific region, taking into consideration the unique disease characteristics and finan-
cial resources available in this region. A group of pediatric gastroenterologists with spe-
cial interest in PIBD performed an extensive literature search covering epidemiology,
disease characteristics and natural history, management, and monitoring. Gastrointestinal
infections, including tuberculosis, need to be excluded before diagnosing IBD. In some
populations in Asia, the Nudix Hydrolase 15 (NUD15) gene is a better predictor of leu-
kopenia induced by azathioprine than thiopurine-S-methyltransferase (TPMT). The main
considerations in the use of biologics in the Asia-Pacific region are high cost, ease of ac-
cess, and potential infectious risk, especially tuberculosis. This position paper provides a
useful guide to clinicians in the medical management of children with PIBD in the
Asia-Pacific region.

Introduction

Epidemiological studies in the last two decades have shown that
inflammatory bowel disease (IBD) has become a global disease.1,2

The incidence of IBD is rapidly rising in newly industrialized
countries in Asia, Africa, and South America.3 The increased

burden of IBD, including pediatric-onset IBD (PIBD) in the
Asia-Pacific region, warrants a critical assessment of how we man-
age this condition in the region. Currently, guidelines on the diag-
nosis and management of childhood IBD are mostly from
professional societies from Europe and North America.4–8 These
guidelines have been referred to widely in many parts of the world,
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including countries in Asia. However, one of challenges of
adopting guidelines from developed countries is the constraint in
resources faced by countries in this region, which include limita-
tions in the availability of medications and investigative facilities.
Clinicians in resource-limited setting may find many recommenda-
tions difficult or not necessarily clinically relevant to practice in
their setting. In addition, there are obvious differences in epidemi-
ology, disease characteristics, and genetics between IBD of chil-
dren from the Asia-Pacific region and those from the Western
countries.

Pediatric Crohn’s disease (CD) in Asia is predominantly
ileocolonic with the inflammatory phenotype as the most common
phenotype seen9–16 (Table 1). A higher incidence of stricturing
disease at diagnosis has been reported in some parts of Asia
(Shanghai 45.5%,11 Taiwan 34%17) as compared with the 14% re-
ported in the EUROKIDS registry.18 This higher incidence of
stricturing disease at diagnosis has be attributed to a diagnostic
delay,19 which in itself is an independent predictor for intestinal
stenosis.20 However, diagnostic delay was not apparent in other
studies.11,17 Genetic factors may play a role. In Korean children

Table 1 Natural history and disease phenotype of pediatric Crohn’s disease in Asian children

Author/country/study
period

Setting No. of
patients

Age at
diagnosis (y)

Disease location
at diagnosis (%)

Disease behavior
at diagnosis (%)

Perianal disease
and/or abscess (%)

Anti-TNF-α
therapy (%)

de Bie CI, et al.
(EUROKIDS;
2004–2005)9

Multicentre
European
Study

582 12.5 (0.8–17.9) L1: 16.3
L2: 27.3
L3: 52.8
L4: 46.2
No L4: 53.8

B1: 82
B2: 12
B3: 5
B2B3: 2

9 NR

Ong C, et al.
(Singapore;
1994–2015)10

2 tertiary
pediatric
hospitals

139 10.5 ± 4.0
(median ± IQR)

L1: 15.9
L2: 34.7
L3: 48.2
L4: 64.0
No L4: 36.0

B1: 72.7
B2: 10.8
B3: 14.4
B2B3: 2.1

21.6 NR

Wang XQ, et al.
(Shanghai, China;
2002–2016)11

Pediatric IBD
center

113 9.0 (0.2–16.0)
(median; range)

L1: 15.9
L2: 27.4
L3: 55.8
L4a: 30.9
No L4: 69.1

B1: 42
B2: 42
B3: 11.5
B2B3: 3.5

- 45.5

Arai K, et al.
(Japan;
2012–2015)12

Pediatric IBD
registry
(20 hospitals)

91 11.2 ± 3.4
(mean ± SD)

L1: 18.7
L2: 13.2
L3: 64.8
L4: 68.2
No L4: 31.8

B1: 83.5
B2: 11.0
B3: 3.3
B2B3: 2.2

34.1 (including
anal canal ulcer)

NR

Kim HJ, et al.
(Korea)13

Single
tertiary
center

594 15 (2–17) L1: 10.7
L2: 8.2
L3: 79.3
L4 only: 1.8

B1: 88.9
B2: 9.4
B3: 1.6
B2B3: 0.1

47.1 1y: 10.7%
5y: 25.8%
10y: 41.8%

Kang B, et al.
(Korea;
2013–2016)14

10 pediatric
GI centers

241 14.7 (0.8–17.9)
(median; range)

L1: 14.9
L2: 10.0
L3: 74.3
L4: 59.2
No L4: 40.7

B1: 86.3
B2: 11.2
B3/B2B3: 2.4

44.8 NR

Srivastava A, et al.
(India; 2016–2019)15

9 pediatric
tertiary
centers

212 12.0 (± [IQR] 5.4) L1: 14.7
L2: 23.1
L3: 55.7
L4: 6.4
No L4: 93.6

B1: 83.3
B2: 9.6
B3: 2.6
B2B3: 4.5

10.9
Abscess 7.4
Fistula 8.4
Anal fissure 10.1
Skin tags 14.4

17.9

Yeh PJ, et al.
(Taiwan;
2000–2018)16

Single tertiary
center

27 12.2 ± 5.1
(mean ± SD)

L1: 11
L2: 22
L3: 67
L4: 22.2
No L4: 77.8

B1: 44
B2: 30
B3: 22
B2B3: 4

4.0 26.0

Disease location at diagnosis: L1, distal 1/3 of ileum ± cecal involvement; L2, colonic; L3, ileocolonic; L4, upper disease; No L4, no upper gastrointes-
tinal involvement.
Disease behavior at diagnosis: B1, non-stricturing, non-penetrating; B2, stricturing; B3, penetrating; B2B3, stricturing and/or penetrating.
anti-TNF-α, anti-tumor necrosis factor α; f/u, follow-up; GI, gastrointestinal; IBD, inflammatory bowel disease; IQR, interquartile range; NR, not reported;
VEO-IBD, very early-onset IBD; y, year.
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with CD, for instance, the IL23R variant has been found to be as-
sociated with progression to stenosis.21 In addition, perianal dis-
ease is also more common in Asian children with CD. Reported
incidence ranged from 21.6 to 47.1%10–12,16 compared with the
9% in the EUROKIDS registry9 (Table 1).
The purpose of this position paper is to provide an up-to-date,

evidence-based approach on PIBD in the Asia-Pacific region tak-
ing into consideration the unique epidemiology, disease pheno-
types, high burden of enteric infections and intestinal
tuberculosis (ITB), drug availability, and financial resources avail-
able in the region. A group of pediatric gastroenterologists with
special interest in PIBD performed an extensive literature search
covering epidemiology, disease characteristics and natural history,
management, and monitoring. The main problem in formulating
recommendations for childhood IBD in Asia is the scarcity of
large-scale epidemiological studies. In doing so, the group has for-
mulated the current guidelines based on the practices in the West,
as well as limited pediatric data from Asia.

Methods
The group developed a set of recommended practice points ac-
cording to their relevance and applicability in the Asia-Pacific re-
gion. A thorough literature review was conducted extensively to
support each statement. Special attention was paid to publications
from the region with special consideration to a resource-limited
setting.

Scope. The current of the position paper will be dealing with
the medical management of PIBD. Perianal disease in CD, surgical
management, disease monitoring, and management of CD in areas
endemic for tuberculosis (TB) will be dealt with in a separate pa-
per. The diagnosis of PIBD will also be covered in a separate
paper.

Management of pediatric IBD in Asia
Asia is a large continent with a heterogeneous population.22 Chal-
lenges in the management of PIBD include varying local
health-care systems, high prevalence of infectious diseases con-
founding the diagnosis of PIBD, and diverse cultural beliefs.23 In
addition, there is also a great disparity in the socioeconomic status
across Asia with varying per capita income.24 These regional dif-
ferences will invariably impact treatment choices.24,25

Important aspects in the management of PIBD in the Asia region
that need attention include (i) early referral and diagnosis by im-
proving physician’s and public awareness25; (ii) making a correct
diagnosis and prompt exclusion of enteric and other opportunistic
infections, especially gastrointestinal TB which may cause colitis
and mimic CD; and (iii) cost-effective treatment strategies.25 As
TB is endemic in Asia, its exclusion needs to be considered as part
of the initial diagnostic workup rather than later when specific
therapeutic agents such as biologics are being considered.

Treatment target. The Selecting Therapeutic Targets in In-
flammatory Bowel Disease (STRIDE) of the International Organi-
zation for the Study of Inflammatory Bowel Disease (IOIBD)
recently updated treatment targets for both CD and UC in children

in 2021.26 Treatment targets are divided into immediate, interme-
diate, and long-term targets.
Clinical response, defined as Pediatric Crohn’s Disease Activity

Index (PCDAI) ≤ 12.5 or weighted PCDAI (wPCDAI) ≤ 17.5 for
pediatric CD and a decrease of Pediatric Ulcerative Colitis Activ-
ity Index (PUCAI) > 20 points, is an immediate treatment target
for both pediatric CD and UC.26

Clinical remission, defined as PCDAI (<10 points or <7.5 ex-
cluding the height item) or wPCDAI (<12.5 points) for CD, and
a PUCAI of <10 for UC, normalization of biomarkers such as
CRP (to values under the upper limit of normal) and fecal
calprotectin (100–250 μg/g), are intermediate treatment targets
for both pediatric UC and CD. It should be emphasized that both
clinical remission and clinical response are insufficient to be used
as long-term targets.26

In children, restoration of normal growth, absence of disability,
a normalized health-related quality of life, and achieving endo-
scopic healing are long-term treatment targets.6,26 However, in
some parts of Asia Pacific, resource limitations may not allow
achievement of endoscopic healing in all patients. Although histo-
logic remission and transmural healing are not treatment targets in
either CD or UC, they have been used as adjunctive treatment
targets.26

Cost-effective management strategies. A summary
on the recommendations on the management of PIBD in Asia by
the Working Group is shown in Table 2. In real-world resource-
limited settings, many pediatric gastroenterologists in Asia have
adopted treatment algorithms adapted from European and North
American guidelines, incorporating local socioeconomic
considerations.4–6 Current recommendations are for an accelerated
“step-up” approach, escalating treatment to biologics for severe or
steroid-refractory disease, as well as a “top-down” approach, in
certain disease behavior.6 The proposed treatment algorithm by
the group for management of pediatric CD and UC in Asia is
shown in Figs 1–4.

Induction therapy

Exclusive enteral nutrition (EEN). In pediatric CD, an exclu-
sive, liquid-based polymeric diet for a duration of 8 weeks is the
preferred choice for induction of remission as opposed to systemic
corticosteroids (CS; Fig. 1).6 As compared with CS, EEN has su-
perior effects on mucosal healing.27 A study from Southeast Asia
showed that after 8 weeks of EEN, 91% of children with CD
achieved remission with significant improvement in weight,
PCDAI scores, and inflammatory markers.28 Early initiation of
thiopurine after remission resulted in steroid-free remission for at
least 1 year in 73% of children.28 Chan et al. from Malaysia also
showed that EEN was equally effective as primary induction and
reinduction for relapse in children with CD and can be repeatedly
used for recurrent relapses.29 Other studies reported a higher re-
lapse rate following EEN induction within 12 months, ranging
from 50 to 80%.30,31 There is also a rapid loss of response and re-
turn of inflammation upon reintroduction of food after EEN induc-
tion therapy.32,33

Use of EEN as an induction therapy in the treatment of CD is
especially relevant in Asia where the incidence of infectious
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diarrhea is high and where there are concerns on the use of bio-
logics in areas where TB is endemic.34 In the event of any uncer-
tainty about the diagnosis of CD, EEN is the ideal choice as it is
devoid of any immunosuppressive side effects, is relatively afford-
able, and has a good efficacy in Asian children.29,30 In addition, it
offers a good window of opportunity for live vaccines to be admin-
istered prior to the start of immunosuppressive agents to maintain
remission. Repeated use of EEN is also a good option to induce re-
mission for disease relapse because it is more cost-effective than
biologics.29

Nevertheless, administration of EEN requires support from fam-
ily and commitment from the patient, which is often difficult in

older children and adolescents.35 Nonadherence to EEN is com-
mon in this group of patients.35 Some children have taste fatigue
and may benefit from nasogastric tube placement for administra-
tion of the required amount of the formula.36

Partial EN alone has not been shown to be universally effective
in inducing remission in CD.37,38 CD exclusion diet (CDED), a
diet rich in complex carbohydrates and low in animal fat with
moderate amounts of soluble fiber, has been found to be effective
in inducing remission in children with CD.39 As compared with
EEN, CDED plus partial EN was better tolerated and induced
sustained remission in a higher proportion of children with mild-
to-moderate CD.39,40 As compared with EEN, CDED plus partial

Table 2 Medical management of pediatric inflammatory bowel disease (PIBD) in Asia—a summary of recommendations by PIBD Working Group of
Asian Pan-Pacific Society for Pediatric Gastroenterology, Hepatology, and Nutrition

1 Induction therapy

1.1 Enteric infections and other gastrointestinal causes of diarrhea, especially gastrointestinal TB, need to be excluded before diagnosing IBD in Asian children

1.2 EEN is recommended as induction and re-induction therapy of choice in Asian children with newly diagnosed and relapsed CD without high-risk factors

1.3 EEN is not recommended as induction therapy in complicated CD, including stricturing, penetrating and perianal disease

1.4 In children with CD intolerant or not responsive to EEN after 2–4 weeks, oral CS should be considered

1.5 In resource-limited settings and if EEN is not available or when EEN is not acceptable, 5-ASA may be considered as induction therapy in mild Crohn’s

colitis

1.6 EEN is not recommended as an induction therapy in UC

1.7 Oral 5-ASA preparations are recommended as the first-line treatment for mild-to-moderate UC

1.8 CS is recommended as the treatment of choice moderate-to-severe UC, including ASC

1.9 Biologics may be considered as first-line therapy in pediatric CD with high-risk disease behavior and as second line therapy for steroid-refractory UC or

patients presenting with ASC

2 Maintenance therapy

2.1 CS is not recommended to be used as maintenance therapy for pediatric IBD

2.2 Partial EN can be considered as an adjunct therapy to IM to prolong remission in pediatric CD with luminal disease without fistula or stricture

2.3 In UC, 5-ASA monotherapy is recommended in maintaining remission in children with initial mild disease. In children who relapse frequently while on

5-ASA maintenance or who are CS-dependent, AZA is recommended as maintenance therapy

3 Immunomodulators

3.1 AZA is recommended as a first-line maintenance therapy for both CD and UC

3.2 Where both NUDT15 genotyping and TPMT enzyme assay are not available, it is recommended that CBC and liver enzymes to be monitored weekly

initially. Once dose of AZA is stable, then monitoring can be spaced to once 3 monthly. Regular monitoring of CBC and liver enzymes is mandatory even if

NUDT 15 genotyping and TPMT enzyme assay are available and affordable

3.3 Routine screening of EBV status before starting thiopurines therapy is not recommended

3.4 MTX can be considered in CD either as primary maintenance therapy or as rescue therapy in thiopurine-intolerance or thiopurine nonresponder

3.5 TAC may be considered a short-term agent in steroid-refractory cases of UC as well as rescue therapy in ASC

4 Biologics

4.1 The use biologics, IFX and ADA, in inducing and maintaining remission in chronically active luminal disease in CD despite adequate immunosuppressive

therapy or steroid-refractory disease, is recommended. In addition, biologics should be used as primary induction and maintenance therapy in severe luminal

disease and active perianal disease

4.2 In UC, both IFX and ADA are indicated in steroid-dependent and steroid-refractory cases, as well as chronically active disease or frequent flares despite

adequate 5-ASA and thiopurine therapy. In the setting of steroid-refractory ASC, second line therapy with IFX or TAC should be considered

4.3 The main considerations for the use of biologics in the Asia Pacific region are high cost, limited access, and potential infectious risk, especially TB

5 Topical therapy

5.1 Combined oral and rectal enema of 5-ASA can be used in mild-to-moderate distal colitis in active UC in children

5.2 Rectal preparations of budesonide or beclomethasone can be considered as added therapy for distal colitis in pediatric UC

5.3 At present, there is insufficient efficacy data to recommend the routine use of rectal TAC in children with perianal CD, ulcerative proctitis or chronic

refractory pouchitis

6 Other therapies

6.1 Oral antibiotics as induction or maintenance therapy for both CD and UC are not recommended. Oral antibiotics may be considered as a short-term therapy

in selected children with ASC

6.2 The use of FMT as a therapeutic option in children with IBD is not recommended

5-ASA, 5-aminosalicylate acid; ADA, adalimumab; ASC, acute severe colitis; AZA, azathioprine; CBC, complete blood count; CD, Crohn’s disease; CS,
corticosteroid; EBV, Epstein–Barr virus; EEN, exclusive enteral nutrition; EN, enteral nutrition; FMT, fecal microbiome transplantation; IBD, inflamma-
tory bowel disease; IFX, infliximab; MTX, methotrexate; NUDT-15, Nudix Hydrolase 15; TAC, tacrolimus; TB, tuberculosis; TPMT, thiopurine-S-methyl-
transferase; UC, ulcerative colitis.
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EN is more acceptable and improves compliance.40 Currently,
there is no study on the use of CDED in Asian children.
In UC, EEN is not effective in inducing remission and is not

recommended.41

Aminosalicylates (5-ASA). The use of 5-ASA as an induction
agent in CD is controversial and evidence on its efficacy is
limited.42 However, in many resource-limited settings in Asia,
5-ASA is commonly used in management of PIBD.43 The World
Gastroenterology Organization Global Guidelines on IBD on the
management of adult IBD in limited and medium-resource settings
recommended sulfasalazine (the least expensive) for mild-to-
moderate Crohn’s colitis and for maintenance for remission.44 In
resource-limited setting in Asia, 5-ASA may be considered as in-
duction therapy in mild colonic CD.45 However, close monitoring
of response is necessary, and a change of therapy should be con-
sidered when there is a lack of response or deterioration in the

patient after starting 5-ASA. 5-ASA is not recommended for mod-
erate CD as its use may cause a delay in starting the appropriate
therapy.
Sulfasalazine and mesalamine, commonly used oral 5-ASA

preparations, are the first-line monotherapy for mild-to-moderate
UC (Fig. 2).

Oral corticosteroids (CS). In pediatric CD, oral CS is effective
in inducing remission.29,46 CS should be considered when EEN is
poorly tolerated or ineffective as induction agent after 2–4 weeks
of good compliance or the child refuses to take it. Prolonged sys-
temic CS should be avoided in children due to its many adverse ef-
fects, in particular decreased height velocity,47 cosmetic effects
(moon facies, striae), and osteoporosis.
In UC, systemic CS is an effective treatment of moderate-to-

severe disease, including acute severe colitis (ASC). Reported
short term remission rates (1–3 months) ranged from 50 to

Figure 1 Management algorithm for pediatric Crohn’s disease in Asia. Definition of the severity of disease according to Pediatric Crohn’s Disease
activity index (PCDAI): Remission: <10 points; Mild: 10–27.5 points; Moderate: 30–37.5 points; Severe disease 40–100 points. Response: a reduction
of PCDAI by ≥12.5 points. Reference: Turner D, et al. Am J Gastroenterol 2010;105:2085-95. 5-ASA, 5-aminosalicylate; 6-MP, 6-mercaptopurine; AZA,
azathioprine; CD, Crohn’s disease; EEN, exclusive enteral nutrition; IM, immunomodulator; MTX, methotrexate; PCDAI, pediatric Crohn’s disease ac-
tivity index; PEN, partial enteral nutrition; TNF, tumor necrosis factor. AExclusive enteral nutrition for 8 weeks, either polymeric or elemental protein, can
be used. BThe use of 5-ASA in CD is controversial and maybe only for mild colitis. COral budesonide (enteric coated) for mild ileocecal disease. Sug-
gested dosing regimen: 9 mg/day × 4 weeks, then 6 mg/day × 4 weeks, then 3 mg/day 4 weeks. It is not recommended to use oral budesonide as
maintenance therapy. There is a lack of robust data on the use of oral budesonide in pediatric Crohn’s disease. Topical budesonide may be used as
adjunct therapy in patients with rectal involvement. DAzathioprine 2–2.5 mg/kg PO once daily; 6-mercaptopurine 1–1.5 mg/kg PO once daily; methotrex-
ate 15 mg/m2 once weekly (subcutaneous or intramuscular). EPrednisolone if EEN is not tolerable or acceptable. Prednisolone or prednisone 1–2 mg/kg
once daily up to 60 mg/day for 2–4 weeks and then taper off over 10–12 weeks. Consider initial intravenous route for severe cases. FHigh-risk CD in-
cludes CD with the following features: extensive disease, severe ulcerating colonic disease, growth failure, active stricturing disease, severe perianal
disease. GInduction with anti-TNF-α (infliximab or adalimumab; table 4) with or without immunomodulators (thiopurines or methotrexate). Therapeutic
drug monitoring (if feasible) is helpful in adjusting the dosage. Other biologic agents may be considered if anti-TNF-α therapy fails due to presence of
antibodies against anti-TNF-α.
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64%48–50 and 1-year remission rates ranging from 49% to
61%.48–50 However, a substantial proportion (14–49%) of chil-
dren became steroid-dependent by 1 year.48,49

Biologics. Biologics may be considered as first-line therapy in
children with CD and high-risk disease behavior: extensive dis-
ease (panenteric, L3 and L4), severe ulcerating colonic disease,
stricturing disease without clear features of intestinal
obstruction, growth failure, and severe perianal disease at
diagnosis.6 Biologics may also be considered as second-line
therapy in UC patients with ASC who are refractory to intrave-
nous CS.

Maintenance therapy

CD. Studies on the effectiveness of partial EN in preventing
relapse of CD in children are heterogeneous, and the evidence
is limited. A Japanese study on 58 children with newly diag-
nosed CD showed that half who received partial EN and
5-ASA as maintenance therapy had sustained remission for
5 years without the need of CS, immunomodulators (IM), or
biologics.51 Another study on the combination of a CD exclu-
sion diet (CDED) and partial EN was found to be effective in
maintaining remission up to 12 weeks.40 Finally, a Japanese
study on adult patients with CD after surgical resection compar-
ing night-time continuous elemental diet with daytime low-fat
diet and controls with free diet showed a lower recurrence rate

Figure 2 Management algorithm for mild ulcerative colitis in children. 5-ASA, 5-aminosalicylate; IM, immunomodulator; PUCAI, pediatric ulcerative
colitis activity index; TAC, tacrolimus; TNF, tumor necrosis factor; UC, ulcerative colitis. Definition of the severity of disease according to ulcerative co-
litis index (PUCAI): Remission: <10 points; Mild: 10–34 points; Moderate: 35–65 points; Severe disease ≥65 points. Response: a reduction of PCDAI by
≥12.5 points. Reference: Turner D, et al. Gastroenterol 2007;133:423-432.
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in the treatment group (10% vs 45% in the control group;
P = 0.03).52

Although the evidence of benefit on partial EN is limited, poten-
tial benefits of additional nutritional intake outweigh any potential
side effects. Partial EN can be considered as an adjunct therapy to
IM to prolong remission in low risk patients, for example, without
stricturing disease.6

In Asia, 5-ASA is commonly used as maintenance therapy in
childhood CD, mostly in combination with either azathioprine

(AZA),15,43 or partial EN in mild colonic disease or to prevent
chronic use of CS.51 The effect of 5-ASA therapy on growth in
childhood CD is lacking.53

An IM agent (thiopurine or methotrexate [MTX]) to maintain
remission of CD is recommended (Fig. 1). The role of
budesonide as maintenance therapy is controversial and is not
recommended.6,7 The role of IM as well as biologics, either as
an accelerated “step-up” approach or a “top-down” approach,
will be discussed below (Fig. 1).

Figure 3 Management algorithm of moderate-to-severe ulcerative colitis in children. 5-ASA, 5-aminosalicylae; 6MP, 6-mercaptopurine; anti-TNF,
anti-tumor necrosis factor; AZA, azathioprine IM, immunomodulator; IV, intravenous; UC, ulcerative colitis. See footnote for Figure 2 for definition of
moderate-to-severe ulcerative colitis.
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Ulcerative colitis. 5-ASA monotherapy can be considered in
maintaining remission in children with initial mild presentation
(pediatric UC activity index [PUCAI] < 35; Fig. 2).54 In children
who had mesalamine as induction therapy, 48% remained in
CS-free remission at 1-year follow up.54 Children with proctitis
or left-sided colitis can be maintained with rectal 5-ASA prepara-
tions (Fig. 2). In children who are relapsing frequently while on
5-ASA maintenance or who are CS-dependent, an IM, azathio-
prine (AZA), is recommended (see below).

IM

Thiopurines. AZA and 6-mercaptopurine (6MP) are thiopurine
derivatives commonly used as steroid-sparing agent. A

prospective trial showed that after 1 year of AZA therapy, endo-
scopic healing was achieved in 77% of children with UC and
48% of children with CD, respectively.55 However, no significant
histologic healing was observed in both UC and CD after 1 year of
AZA therapy.55

AZA has the potential of causing severe bone marrow toxicity in
a small number of patients, particularly if thiopurine-S-
methyltransferase (TMPT) enzyme activity is low.4 ESPGHAN
guidelines recommended the routine testing of TPMT genotype
prior to initiating AZA therapy, as well as optimizing AZA dosing
based on thiopurine metabolite testing.4 However, Nudix Hydro-
lase 15 (NUDT15) polymorphism-related thiopurine-induced leu-
kopenia has been found to be more common in some Asian
populations and causes a more rapid onset of leukopenia and hair
loss compared with that related to low TPMT enzyme activity.56 In

Figure 4 Management algorithm of acute severe colitis in children. AZA, azathioprine; CMV, cytomegalovirus; CsA, cyclosporin; IFX, infliximab; IV,
intravenous; NPO, nil per oral; PUCAI, pediatric ulcerative colitis index; TAC, tacrolimus. ATo consider starting Pneumocystis jiroveci prophylaxis when
on high-dose immunosuppression, which include TAC.
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Japan, testing for NUDT15 gene mutations has been shown to be a
better predictor of AZA-induced leukopenia as compared with
testing of the TPMT genotype.57

In large parts of Asia, testing of NUDT15 genotype, TPMT en-
zyme activity, and AZA metabolites are not available. Thus, care-
ful monitoring of the patient’s full blood count (FBC) and liver
and pancreatic enzymes at regular intervals is advisable. However,
there is a lack of consensus on how this is best done. Generally, the
risk of myelosuppression during thiopurine therapy is greatest
within the first 8 weeks of treatment. It is recommended AZA
should be initiated at 0.5–1 mg/kg/day while monitoring FBC at
1 and 2 weeks, gradually increasing to a maximum of 2–2.5 mg/
kg/day. Once stable, monitoring can be done 3 monthly.58 In the
event of any “breach” of blood parameters, defined as neutrophil
count <1.0 × 109/L, lymphocyte count ≤0.5 109/L, or alanine ami-
notransferase more than twice the upper limit of normal range for
age, cessation or dose reduction of AZA should be considered.58

Estimation of AZA metabolites (6-thioguanine and 6-
methylmercaptopurine) helps in optimizing therapy, diagnosing
AZA-related hepatotoxicity and confirming noncompliance. It
should be done in selected cases if available.59

Thiopurines and risk of malignancy. A concern about the
long-term thiopurines use is its potential risk of malignancy.60 In
a prospective survey involving pediatric IBD patients, 20 of the
21 patients who developed hematopoietic malignancy were ex-
posed to thiopurines.61 A rare, Epstein–Barr virus (EBV)-related
lymphoma, with the most dreaded type being hepatosplenic
T-cell lymphoma (HSTCL), is a poorly treatable malignancy and
is almost exclusively seen in young (median age 28 years) males
(83.6%) and most commonly in patients with CD (84.7%).62 To
date, almost all identified cases of HSTCL cases were among pa-
tients on AZA/mercaptopurine with some also having had biologic
therapy.63 There have been no reported cases of HSTCL in patients
with anti-TNF monotherapy.63 It is imperative that all patients
started on thiopurine therapy, alone or in combination with bio-
logics, should be counseled about the risk of lymphoma, although
the absolute risk is extremely low.6 Knowledge of EBV status be-
fore starting thiopurine therapy and preferential avoidance of
thiopurine in patients who are seronegative for EBV is recom-
mended in some adult guidelines.64 This is not widely practiced
in children as yet.

MTX. MTX is an effective maintenance agent in CD.65,66 A
meta-analysis on the efficacy of MTX in pediatric CD showed that
more than 50% of children with CD induced with MTX achieved
clinical remission, while 12-month remission was 37%.67 Intoler-
ability to MTX was seen in one-third of patients taking MTX;
however, serious adverse effects were rare.68 MTX is given as a
weekly subcutaneous injection at 15 mg/M2 (maximum dose
25 mg)6 with concurrent weekly folate (5 mg) supplement.6 Reg-
ular monitoring of FBC and liver enzymes is advised. In adoles-
cent girls of childbearing age and their male partners, MTX
needs to be used with caution with appropriate contraceptive ad-
vice due to its potential teratogenic effect.69

MTX should be considered as a treatment option in Asian pa-
tients with CD either as primary maintenance therapy or as rescue

therapy in patients who are intolerant or nonresponders of
thiopurines.
Currently, the evidence supporting use of MTX in inducing or

maintaining remission in UC is limited.70 MTX may have some
role as maintenance therapy if AZA and other options are not
available. The ECCO-ESPGHAN guidelines on UC noted that
MTX may rarely be considered in patients who failed to respond
or are intolerant to thiopurines and when other options are not
available.4,6

Tacrolimus. Tacrolimus (TAC), a calcineurin inhibitor that acts
as a potent inhibitor of T-helper lymphocyte activation, has been
used in steroid-refractory UC as well as rescue therapy in
ASC.71 Pooled short-term outcome analysis from multiple small
retrospective studies showed a response rate of 79% (range
68%–87%) in children with steroid-refractory UC.72–74 In com-
parison, the short-term response rate for infliximab was 75%
(range 67%–83%).75

A higher trough level of TAC between 10 and 15 ng/mL had a
better efficacy when compared with lower doses or placebo.76,77

In the Japanese guidelines, the target serum trough level at initia-
tion is between 10 and 15 ng/mL with an ongoing level of
5–10 ng/mL.78 A multicenter retrospective survey in children
from Japan reported that the short-term clinical remission with
TAC was 47.8% within 2 weeks for steroid-dependent or
steroid-refractory cases.79 The combined outcomes of clinical re-
sponse (a decrease of PUCAI ≥20) and remission (defined as
PUCAI <10) were 85.1%.79 However, long-term outcomes were
somewhat disappointing with only 14% of patients with
short-term remission achieving long-term remission without re-
lapse or surgery. Colectomy was required in 30% of patients.79

The long-term use of TAC is associated with side effects, in partic-
ular nephrotoxicity,80 and should be avoided. The aim is to use
TAC as a bridge to maintenance AZA or 6-mercaptopurine.5

Biologics

Biologics and small molecules in Asia. The proportion of
adult patients with IBD under treatment with anti-tumor necrosis
factor (anti-TNF) in Asia differs markedly, from as high as 40%
in Japan (in 2021) to as low as 10% in Malaysia (in 2019).81,82

A study on pediatric IBD from India reported that biologics were
used in 18% of children with an onset <16 years.83 Data on the
use of other biologics such as golimumab,84 ustekinumab,85,86

vedolizumab,87 and tofacitinib in childhood IBD in Asia are
lacking.
The main considerations for the use of biologics in the

Asia-Pacific region include their high cost, difficulties in access,
and concerns regarding infectious risk as large parts of the region
are endemic to TB. The two anti-TNF agents, infliximab (IFX) and
adalimumab (ADA), have been used widely in PIBD88,89

(Table 3).

Step-up approach. Management algorithm for pediatric CD
and UC in Asia recommended by the Working Group is shown
in Figs 1–4.
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Top-down approach: Early biologics in CD with high-risk
behavior. The use of biologics as initial therapy without the prior
trial of IM, especially thiopurines, should be considered in chil-
dren with CD with certain high-risk disease behavior, namely,
those with extensive disease, deep colonic ulcerations, stricturing
disease, severe growth delay at diagnosis, or perianal fistulizing
disease after abscess drainage.6 In children with newly diagnosed
moderate-to-severe CD, an initial use of IFX resulted in superior
clinical remission, receiving less CS and achieving better growth
at 1 year as compared with AZA monotherapy.90 If healthcare re-
source permits, the upfront use of biologics in children presenting
with the high-risk disease behavior stated above is recommended.

Anti-TNF combined therapy. The development of anti-TNF
antibodies is a significant cause of secondary loss of response,
which may be as high as 30–40%91 and has been shown to be as-
sociated with an increased likelihood of surgery in PIBD.92,93 The
use of concomitant low dose (at half of conventional maintenance
dose) immunomodulators (AZA or MTX) has been associated
with higher IFX levels and minimizing the development of
anti-TNF antibodies.94 AZA or MTX at half the standard dose
for a period of 12 months as combination therapy, followed by
anti-TNF monotherapy thereafter, is associated with similar rates
of antibody formation (14%) as continuous combination therapy
at 3 years (10%).95 Combination therapy would be the strategy
of choice, particularly in the absence of being able to monitor
trough anti-TNF and antibody levels.
A prospective study for ADA showed that combination

therapy96 had a better rate of endoscopic improvement at week
26 (84.2% vs 63.8%; P = 0.019), suggesting a more rapid mucosal
improvement in combination therapy than ADA monotherapy.96

Therapeutic drug monitoring of anti-TNF. It is expected that
patients who respond to anti-TNF therapy would show clinical im-
provement within the induction phase of the biologic. Therapeutic
drug monitoring (TDM) has been shown to predict clinical re-
sponse and is useful in guiding drug dosing. The initial recom-
mended dose of IFX is 5 mg/kg with a maximum dose of
10–15 mg/kg (Table 3).4 The recommended maintenance regimen
is shown in Table 3.4 The therapeutic goal would be to aim for a
PUCAI or a PCDAI of<10 within 6–12 months of treatment, with
evidence of a concomitant biochemical remission, or if endoscopic
remission is demonstrated.
TDM also helps to ascertain drug nonresponders and has the po-

tential to result in a more cost-effective therapy. In addition, proac-
tive TDM of biologics and dose adjustment has been shown to be
resulted in improved steroid-free clinical remission.97 Assa et al.
showed that proactive monitoring of trough levels of ADA and
dose adjustment resulted in significantly higher rates steroid-free
remission as compared with reactive monitoring.97 Measuring
drug antibodies is unnecessary when trough levels are within the
therapeutic range. However, when trough levels are undetectable,
drug antibody measurement is recommended. If the antibody titer
is high, an initial switch within class is recommended, for exam-
ple, IFX to ADA. However, in the presence of good levels of
anti-TNF but no clinical response, it is advisable to discontinue
the drug therapy and switch to another class of biologics.98

Monitoring of efficacy of anti-TNF in resource-limited set-
tings. It is expected that not all centers in the Asia-Pacific region
would have access to TDM or the ability to assay for antidrug an-
tibodies. In the absence of such facilities, the dose of anti-TNF
should be adjusted (increase in dose or a shorter dosing interval)
according to clinical and biochemical response. As proactive

Table 3 Recommendations for dose, dosing frequency, and trough levels of anti-tumor necrosis factor

Biologics or
small molecule

Dosing frequency Dose Time point Trough levels
(μg/mL)

Indications for use

Infliximab IV induction:
0, 2, and 6 weeks
Maintenance:
8 weekly†

5–10 mg/kg/dose† Induction
(week 6)
Post-induction
(week 14)
Maintenance

≥10–15‡

≥3–7
CD: inducing and maintaining remission in
chronically active luminal disease despite
adequate IM therapy or steroid-refractory
disease; primary induction and maintenance
therapy for active perianal disease6,7 and
severe or extensive luminal disease
UC: chronically active or frequent flare
despite adequate thiopurine therapy4;
acute severe colitis not responding to steroid

Adalimumab SC induction:
0, 2, and 4 weeks
Maintenance:
2 weekly†

For BW > 40 kg:
160 and 80 mg
at weeks 0 and 2;
then 40 mg every 2 weeks
For BW < 40 kg:
80 and 40 mg
at weeks 0 and 2;
then 20 mg every 2 weeks†

Maintenance ≥5–8 As indications for IFX. However,
IFX preferred than ADA in the setting of
ASC complicating UC due to lack of data
on the efficacy of ADA in ASC

†Dose escalation of increased frequency is necessary if there is evidence of loss of response.
‡Higher maintenance trough levels may be needed for patients with more severe or complicated disease, such as perianal fistulizing disease.
ASC, acute severe colitis; ADA, adalimumab; BW, body weight; CD, Crohn’s disease; IFX, infliximab; IM, immunomodulator; IV, intravenous; PO, per
oral; SC, subcutaneous; TNF, anti-tumor necrosis alpha; UC, ulcerative colitis.
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TDM has not been shown to increase the proportion of patients
having a long-term response to IFX therapy,98 the cost–benefit
utility of this approach is uncertain.

Biosimilar. The development of biosimilars has helped to miti-
gate some of the issues around high cost, although in many coun-
tries, these may still be considered relatively unaffordable. As
there is a fairly high incidence of perianal disease in children with
CD in Asia, the availability of biologics for its use should be
advocated.10,99,100 Biosimilars available for use in adult patients
with IBD in Asia include infliximab-dyyb (Inflectra®),
infliximab-abda (Renflexis®), adalimumab-atto (Amjevita®), and
adalimumab-adbm (Cyltezo®). They are proven to be safe and
effective.101,102

Infectious risk of anti-TNF therapy. A major concern on the
use of anti-TNF is its association with increased risk of infectious
complications, particularly active TB,103 hepatitis B, and herpes
zoster. A systematic review of 40 randomized control trials (10
010 patients with anti-TNF, 4673 patients with placebo) revealed
that TB reactivation was approximately 25 times higher in patients
on anti-TNF compared with placebo.104 Therefore, infectious
screen prior to initiating anti-TNF therapy should include testing
for active and/or latent TB, if it was not already done as part of
the initial diagnostic workup. Test for latent TB includes Mantoux
test and interferon gamma release assay. Interferon gamma assay
release is more useful in those who have Bacillus Calmette-
Guerin (BCG) vaccination and is preferred in the Asia-Pacific re-
gion because BCG vaccine is commonly given in this region soon
after birth. Patients who are positive for latent TB should be
treated according to local guidelines, with at least 3 weeks of de-
layed use of anti-TNF therapy.105

Other biologics and small molecules. Recent approval on
newer biologics (golimumab, vedolizumab, and ustekinumab)
and small molecules (tofacitinib) has resulted in their use to be
adopted in the management guidelines of adult IBD. Several case
series on the efficacy and safety of these medications in PIBD have
also been published84,85,87 Currently, there are several ongoing
clinical trials on their efficacy and safety in children.

Step-down and exit strategy for treatment of childhood
IBD. A step-down approach or an exit strategy for treatment in
childhood CD should only be considered in carefully selected pa-
tients. The advantage of step-down approach is avoiding pro-
longed exposure to toxic side effects of drugs as well as
potential cost-saving.
When considering stopping treatment in IBD, past history of

disease course or relapse, prognostic factors, and latest markers
of disease activity need to be taken into consideration.106 Patients
in clinical, biochemical, and endoscopic remission (deep remis-
sion) are more likely to remain well when anti-TNF or IM are dis-
continued in comparison to those with subclinical disease
activity.107 Reintroduction of the same treatment is usually, but
not always, successful, and close clinical monitoring is required
upon any treatment withdrawal. The decision on treatment with-
drawal is also based on patient preference or resource availability.

Overall in adult patients with CD and UC, there is a high cumula-
tive risk of relapse overtime after withdrawal of IM monotherapy;
it is estimated that approximately one-third of patients relapse by
2 years and half to three-quarters relapse by 5 years.108

Topical therapy

Topical 5-ASAs. In a recent systematic review, a combination
of oral and rectal (suppositories and enemas) 5-ASA therapy was
shown to be superior in the induction of remission as compared
with oral preparations of 5-ASA alone in mild-to-moderate active
UC.109 However, there was no pediatric trial noted.109 Rectal
mesalamine of 25 mg/kg up to 1 g/day has been recommended.

Topical corticosteroids. Literature on the use of rectal CS for
the treatment of distal forms of UC is limited.4,110 The ESPGHAN
management guidelines on pediatric UC noted that 5-ASA enemas
(1 g daily) are more effective than steroid enemas.4 A systematic
review on rectal therapy for the treatment of distal colitis in adult
patients noted that as compared with placebo, rectal CS prepara-
tions conferred more therapeutic benefit.110 However, all studies
were based on budesonide or beclomethasone foam or enemas,
and there was no pediatric trial.110 The authors observed that tradi-
tional CS preparations such as prednisolone and hydrocortisone
have side effects significant enough to discourage their long-term
use. Thus, rectal preparations of budesonide or beclomethasone
can be considered as added therapy for distal colitis in pediatric
UC, although this is not supported by robust data.

Rectal tacrolimus. Topical tacrolimus (in the form of supposi-
tory, ointment, and/or enema) has been shown to be effective in
perianal CD and chronic ulcerative proctitis in some studies
(Fig. 2111), and has been used as add-on therapy when topical
5-ASA and steroids have failed.112 However, most are adult-based,
retrospective reviews.111,112 A recent randomized controlled trial
comparing TAC and beclomethasone suppositories found that both
are safe and equally effective treatment options for 5-ASA refrac-
tory UC.113 Most reports on TAC suppositories in children were
case reports, and there has been no randomized trial.114 In Asia,
the use of topical tacrolimus can be considered for ulcerative
proctitis, perianal CD, and chronic refractory pouchitis.112

Surgery in UC and CD and perianal disease will be dealt with in
a separate position paper.

Other therapies

Antibiotics. Oral metronidazole and ciprofloxacin are often used
in the treatment of perianal disease. Recently, there has been an in-
terest in the role of oral antibiotics in pediatric IBD. Most of the
reports were retrospective in nature, and the methodology and type
of antibiotics used were very heterogeneous.115 For pediatric CD,
there is no consensus currently as to whether combination oral an-
tibiotics can be considered for induction of remission in mild-to-
moderate CD where nutritional therapy is not an option.6,7 Com-
monly used antibiotics were combination azithromycin and metro-
nidazole for 8 weeks.116
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Currently, oral antibiotics are not recommended for routine use
as induction or maintenance therapy for pediatric UC.4 It may
however be used as short-term rescue therapy in selected cases
of ASC.117 The lack of robust data limits our recommendation in
this area.118 Oral antibiotics have been used as treatment of
pouchitis after total colectomy with ileo-anal pouch surgery in
UC patients.119 The most common antibiotics used are ciprofloxa-
cin and metronidazole.120 Generally, the treatment of pouchitis in
children follows the practice of adults where both ciprofloxacin
and metronidazole have been shown to be effective.121

Complementary and alternative medicine. The use of com-
plementary and alternative medicine (CAM) is prevalent in both
the pediatric and adult population with IBD. A systematic review
in pediatric IBD showed that 22%–84% of children with IBD used
CAM.122 The only pediatric study from Asia showed the preva-
lence was 76% in Malaysian and Singaporean children with
PIBD.123 Because the evidence of CAM use in children with
IBD is limited and parents may not voluntarily disclose informa-
tion to physicians, physicians should be proactive and ask their pa-
tients about the use of CAM.

Fecal microbiota transplantation. Fecal microbiota transplan-
tation (FMT) has been used successfully in the treatment of recur-
rent Clostridium difficile infections.124 Several trials have been
conducted exploring whether FMT is similarly effective in other
dysbiosis-associated conditions such as IBD. A Cochrane System-
atic Review (2018) showed that FMT resulted in an increase in the
proportion of patients achieving clinical remission with UC.125 A
more recent review (2020) showed very heterogeneous results on
the effectiveness of FMT in CD.126 Both reviews did not include
any trials involving children with IBD. Currently, FMT as a treat-
ment option for IBD is still in experimental stage. More research is
required for a more comprehensive and deeper understanding on
selection of donor, route of administration, and disease phenotype
most likely to benefit from FMT.

Conclusions
Asian children with CD present predominantly with inflammatory
phenotype with a high incidence of perianal and stricturing dis-
ease. A high incidence of GI infections and ITB mimicking the di-
agnosis of IBD is the main challenge in the management of PIBD
in this region. Exclusion of these conditions is necessary before
initiating therapy. Limited access to the assay for TPMT enzyme
activity and NUDT15 genotyping, MRE and capsule endoscopy,
and the high cost of certain treatment options including biologics
and small molecules are major considerations.42 Use of EEN as
an induction and reinduction therapy for CD should be encour-
aged. Efficacy and safety of immunomodulators such as MTX
and TAC should be explored in view of their cost advantage as
compared with biologics.
Significant gaps remain in our knowledge on optimal therapy in

Asian children with IBD, especially medical therapy. Further col-
laborative work is needed within this region to determine optimal
medical management in our patient population. The role of less
costly treatment options such as locally modified EEN or IM needs
to be further explored.
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