
Page 1 of 12

© Pediatric Medicine. All rights reserved. Pediatr Med 2023;6:10 | https://dx.doi.org/10.21037/pm-21-11

Introduction

Inflammatory bowel diseases (IBDs) broadly classified 

as ulcerative colitis (UC) and Crohn’s disease (CD), 

are progressive chronic intestinal disorders commonly 
diagnosed in the pediatric age group (1). They are widely 
believed to result from aberrant host immune response 
to environmental triggers such as dietary factors and gut 
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microbiota in genetically susceptible individuals (2,3). 
The incidence of IBD is lower in Asia, but a more severe 
IBD phenotype is observed in the Asian population in 
comparison to the western world (4). Emerging epidemic 
of IBD across Asia is unique, it is driven by different sets 
of genetic and environmental risk factors, compared to 
the Western population (5,6). The diagnosis of IBD poses 
additional challenges in Asia, due to a higher prevalence of 
intestinal tuberculosis (TB) and resource limitations (7).

IBD is common enough to fall within the caseload of 
family physicians and pediatricians. Whilst the majority 
of children with IBD, present with classic symptoms 
of weight loss, abdominal pain and diarrhea, some may 
present with growth failure and anemia with no or 
minimal symptoms, particularly those with isolated small 
bowel CD. These children miss early diagnoses and 
are at greater risk of complications, such as fistulae and 

strictures (8). IBD in children also runs a more aggressive 
course compared to adults, as children face years of severe 
disabling symptoms and a high risk of bowel surgery and 
cancer. The purpose of this narrative review is to provide 
a contemporary overview of the IBD in children with a 
focus on pitfalls, challenges and progress, drawing upon 
up-to-date evidence.

As the topic of IBD in children is very broad, authors 
provide readers with a critical and objective review of 
current knowledge in this area. While a systematic literature 
review is beyond the scope of this narrative review, every 
attention is given to correct unbiased interpretation of 
data and citation of peer-reviewed articles, sourced from 
PubMed, Google Scholar and EMBASE databases (Table 1).  
I present the following article in accordance with the 
Narrative Review reporting checklist (available at https://
pm.amegroups.com/article/view/10.21037/pm-21-11/rc).

IBD is a spectrum

Traditionally, IBD is classified as CD, UC or IBD-
unclassified (IBD-U) in those with overlapping features 
of CD and UC. However, IBD is a heterogeneous group 
of chronic intestinal inflammatory disorders that can 
be diagnosed after careful exclusions of infections and 
immunologic disorders (Table 2) (9,10).

Diagnosis of IBD in children

The IBD is usually suspected on combination of symptoms, 
examination, and abnormal laboratory screening tests. Chronic 
abdominal pain, diarrhea and weight loss are commonly 
seen in CD, but almost 25% of children may manifest non-
specific symptoms such as tiredness, delay in linear growth 
and pubertal failure. On the other hand, bloody diarrhea 

Table 1 The search strategy summary

Items Specification

Date of search December 2020

Databases and other sources searched PubMed, Google Scholar, Medline

Search terms used Crohn’s disease, ulcerative colitis, mucosal healing, treatment targets

Timeframe None

Inclusion and exclusion criteria English language

Selection process Author selected peer reviewed articles based on citation, and relevance to paediatric age 
group

Table 2 Common mimics of IBD

Infections Non-infectious

Yersinia Sarcoidosis

Salmonella Behcet disease

TB Hermansky-Pudlak

Entamoeba 
histolytica

Wiskott-Aldrich syndrome

Histoplasmosis Common variable immuno-deficiency

Coccidioides Chronic granulomatous disease

C. difficile IL-10 receptor defects

X-linked lymphoproliferative disease

Immune dysregulation-polyendocrinopathy-
enteropathy-X-linked

IBD, inflammatory bowel disease; TB, tuberculosis.

https://pm.amegroups.com/article/view/10.21037/pm-21-11/rc
https://pm.amegroups.com/article/view/10.21037/pm-21-11/rc
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is the most common manifestation of UC. Extra-intestinal 
manifestations of IBD including arthralgia, aphthous ulcers 
fever and erythema nodosum. They are seen in almost 25% 
of children at diagnosis and when present, contribute to the 
increased disease severity (Table 3).

It is important to consider IBD in children with chronic 
abdominal pain but it should be remembered that it is 
frequently encountered in other common gastrointestinal 
(GI) conditions, such as functional abdominal pain, post-
infectious irritable bowel syndrome, and coeliac disease in 
children. Non-voluntary weight loss is an important red-
flag sign of serious organic pathology, a detailed record of 
weight, height, growth velocity and puberty are vital for 
diagnosis. In those with a strong family history of IBD, 
weight loss a high index of suspicion should be maintained 
and laboratory tests should be ordered for screening 
purposes. The presence of anemia, elevated serum 
inflammatory markers including erythrocyte sedimentation 
rate (ESR), C-reactive protein (CRP) are supportive for 
a diagnosis of IBD in children presenting with symptoms 
of IBD, however, normal laboratory findings may be seen 
in 21–50% of children with IBD (11). Limitations of these 
serum-based inflammatory markers can be overcome by 
utilising fecal biomarkers, such as fecal calprotectin (FCP) 
as it possesses a very high negative predictive value, for 
inflammatory intestinal disease. FCP is predominantly a 
neutrophilic protein that can be measured in stools, it is a 

highly accurate non-invasive test that differentiates between 
functional and inflammatory bowel disorder, with a normal 
value <50 mcgm/gm of stool. Although it may be a cost-
effective screening strategy when in doubt, it should be 
noted that elevated levels of FCP can be seen in cases with 
infectious colitis, juvenile polyps, NSAIDS exposure and in 
healthy infants (12,13).

All children with clinical suspicion of IBD require a 
complete work up including upper GI endoscopy and ileo-
colonoscopy with multiple biopsies and a cross sectional 
imaging. There are typical endoscopic features that help 
to differentiate CD with UC. In a child with classic UC, a 
continuous colonic mucosal inflammation, usually starting 
from the rectum, without small intestine involvement is 
common, although less common features include gastritis, 
backwash ileitis or relative rectal sparing.

On the other hand, a classic CD is non-continuous 
aphthous or linear ulcers, involving any part of the GI 
tract (Figure 1). UGI tract inflammation was previously 
considered a specific finding of CD but it can also be 
seen in children with UC, although serpiginous gastric 
or duodenal ulcers would favour a diagnosis of CD (14). 
CD can also present atypically with continuous superficial 
inflammation involving the colon, isolated oral or perianal 
disease without any bowel involvement. In those with 
atypical findings on endoscopy, with overlapping features 
of CD and UC, histology and small bowel imaging, can 
be helpful for more accurate classification. Histological 
findings such as lymphocytic esophagitis, focal enhanced 
gastritis, epithelioid granulomas not associated with 
ruptured crypt favour a diagnosis of CD over UC. On the 
other hand, histological features can make differentiation 
difficult between colonic CD and UC difficult, such as 
rectal sparing on endoscopy, isolated non-serpiginous 
gastric ulcers, transmural inflammation in acute severe 
colitis (14).

Small bowel imaging preferably MR enterography 
over CT enterography to minimize radiation exposure 
should be performed at diagnosis in all the adolescents 
with IBD, except in those with definitive UC, for accurate 
classification of disease extent and rule out complicating 
CD (strictures and fistulising disease) (15).

IBD in children is more aggressive and a 
distinctive disease than adult-onset IBD

Cohort studies comparing the natural history of pediatric-
onset vs. adult-onset IBD (CD and UC), confirms its more 

Table 3 Classic symptoms and signs of IBD

Symptoms and signs CD UC

Weight loss ++++ ++

Abdominal pain ++++ ++

Growth failure +++ +

Perianal disease ++ –

Mouth ulcers ++ +

Fever ++ +

Diarrhoea ++ ++++

Rectal bleeding ++ ++++

Erythema nodosum + +

Anemia +++ +++

Arthritis + +

+, seen; +, moderate; ++, frequent; ++, very frequent; –, not 
seen. IBD, inflammatory bowel disease; CD, Crohn’s disease; 
UC, ulcerative colitis.
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aggressive nature, with extensive anatomical involvement, 
rapid progression, and increased disease activity, despite 
greater immunosuppression use in children with IBD 
compared to adults (16-18). Not only the disease phenotype 
in children is aggressive, but there are also distinctive issues 
in children with IBD such as linear growth failure, delayed 
puberty, poor bone density and psychosocial impact of a 
chronic uncurable illness.

Delay in linear growth usually precedes the onset of GI 
symptoms with reported 5–8 cm loss of final adult height, 
despite optimizing treatments (19). Delay in diagnosis 
in patients with IBD should be avoided at all costs, as 
it is associated with complicated disease behaviour with 
and higher risk of surgery and linear growth loss (11,20). 
The expanding management paradigms for treatment of 
CD have not changed the prevalence of linear growth 
failure although recent reports utilizing more an earlier 
intensive treatment approaches using anti-TNF agents 
promote linear growth possibly by more effective 
control of inflammation and minimizing exposure to 
chronic steroid therapy (21). Intestinal TB is the more 
frequently encountered in Asia compared to CD leading 

to widespread use of empirical anti-tubercular treatments 
leading to delay in diagnosis and complications such 
as stenosis, requiring intestinal (22). Taken together 
increasing incidence of IBD in Asia, poor awareness, 
resource limitations and a higher prevalence of common 
IBD mimics, such as TB and amoebiasis are unique 
challenges facing pediatricians in Asia.

Treatment options and goals of IBD 
management

It is important to conceptualize goals of treatment as 
immediate, medium and long term. While the immediate 
goals following a diagnosis are controlling symptoms 
and maximising quality of life. Medium-term goals are 
tighter control of disease, striving for deeper healing of 
the bowel by strict monitoring using surrogate biomarkers 
such as CRP and FCP to make treatment adjustments. 
Ultimately the long-term goals are to avoid complications 
such as growth failure, stricture, fistulae, surgery and 
hospitalization (Figure 2). Striving to achieve these goals 
have the potential to prevent complications related to 

Figure 1 Typical endoscopic features of UC and CD. UC, ulcerative colitis; CD, Crohn’s disease.
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disease while minimizing adverse effects of the medications 
such as corticosteroids (CS), that are not associated with 
deep remission (23).

It is equally important to remember that while 
objective control of the disease is important for the 
best long-term outcomes, patients focus is usually on 
immediate intensity of their physical symptoms. There 
are also important considerations in management, such as 
psychological distress of a new diagnosis and legitimate 
concerns of serious side effects from life-long usen of 
immunosuppressing medications. One of the major 
challenges in the treatment of IBD is that the intensity of 
symptoms does not always correlate well with the objectively 
measured inflammatory burden based on laboratory, 
endoscopy, or imaging. This is an important consideration 
for determining treatment choices, our patients need to 
be educated that poorly controlled inflammation despite 
absence of symptoms may lead to disabling long-term 
outcomes (24,25). An appropriate treatment decision 
involves careful consideration of multiple factors including 
the disease severity, presence of risk factors associated with 
disease progression, and the risk and benefits of proposed 
treatments. Recent studies have examined clinical, genetic 
and serological risk factors associated with complicating 

CD in children, defined as stricturing or fistulising CD 
and/or those requiring intestinal resection in CD. Clinical 
parameters at diagnosis such as age <14 years, ethnicity, 
impaired linear growth, elevated anti-Saccharomyces 
cerevisiae (ASCA) and anti-flagellin (anti-CBir) serology 
and early non-response to treatments were noted as poor 
outcome predictors in CD (26-29). The predictors of poor 
outcomes in UC were; involvement of the entire colon, 
severe symptoms at diagnosis and again poor early response 
to treatment (30-36).

It is equally important to know predictors of good 
outcomes in IBD. Multiple studies confirm that early 
mucosal healing (MH) is associated with good outcomes. 
MH, defined as the absence of ulceration in CD and UC, 
has therefore emerged as an important treatment endpoint. 
When achieved and maintained, it leads to a reduction in 
relapse, complications, hospitalization and surgical resection 
in both CD and UC (23,37,38).

While the concept of MH is intuitive and important but 
it is not a novel concept. Blood pressure targets in chronic 
hypertension and glycosylated hemoglobin in diabetes have 
been around for decades reinforcing the idea that tight 
control of chronic disease, prevents end-organ damage 
(Figure 2). However, demonstrating MH as a key target is 
still an invasive strategy that requires repeated endoscopy. 
Using surrogates of MH are therefore critical in monitoring 
progress. FCP remains one of the most widely available and 
reliable surrogate biomarkers of MH. Several studies report 
an FCP cut-off for MH to be under 250 µgms/gm of stool, 
although a lower value (<100) may reflect deeper healing 
commonly referred to as microscopic healing in UC or 
transmural healing in CD (39-41).

The most important progress in the management of 
IBD has been the appreciation that conventional treatment 
endpoints relying solely on patient-reported symptoms are 
outdated as many with significant mucosal ulcerations on 
endoscopy report no symptoms, yet these patients remain at 
high risk of progressive intestinal damage. There are limited 
prospective pediatric studies, however emerging data 
indicate that confirmation of MH using repeat endoscopy is 
feasible, and those achieving early healing of the intestinal 
mucosa have better long-term outcomes at 1, 2 and 3 years 
in CD (42,43).

Treatment options

Following a thorough diagnostic workup and after 
considering the severity of activity and risk factors of 

Figure 2 Treatment targets to prevent complications in IBD. IBD, 
inflammatory bowel disease; CRP, C-reactive protein.
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poor disease course an individualized treatment should be 
proposed. When making treatment recommendations it is 
important to consider a patient’s perspective, their own and 
their caregiver’s concerns about side effects, psychosocial 
state, and cost. Clinicians often approach treatment choices 
keeping in mind risk factors of disease progression, such 
as deep ulcerations on endoscopy, impaired linear growth, 
perianal fistula, extra-intestinal manifestations, or poor 
response to treatments.

Treatment options for CD can be divided into fast acting 
agents, also known as induction therapies, and maintenance 
therapies First-line induction therapies in pediatric 
CD include an exclusive 8-week course of liquid-based 
polymeric diet also known as exclusive enteral nutrition 
(EEN) therapy or a 2-month weaning course of oral 
prednisolone starting at 1 mg/kg with a maximum dose of 
40 mg. EEN is widely accepted as the first-line therapy for 
pediatric CD as it has no side effects, comparable efficacy 
in controlling symptoms to that of CS, and a greater ability 
to heal intestinal ulcers in addition to nutritional benefits 
(44,45). The two most common conventional maintenance 
therapies include immune-modulators such as azathioprine 
(2–2.5 mg/kg/day) and methotrexate (10–25 mg/m2 weekly). 
These agents have long latency of action and are primarily 
used to reduce the risk of relapses, and minimize CS 
dependency.

Anti-tumour necrosis factor (anti-TNF) agents such as 
infliximab (IFX) and adalimumab are fast-acting, highly 
efficacious agents used both for induction and maintenance 
therapy. Anti-TNF agents are currently used in children 
with CD after failing an adequate trial of steroids or EEN 
with or without concurrent use of conventional immune 
modulators. Anti-TNF should be considered upfront 
in children with complex perianal fistula, deep colonic 
ulceration, severe growth delay or in those with stricture or 
intestinal fistulising CD (44,46,47).

Treatment of UC in children follows a similar step-up 
approach unless disease is severe at diagnosis. Oral and or 
topical aminosalicylates (ASA) therapy are preferred in those 
with mild to moderate disease at diagnosis. CS are used in 
those with moderate to severe disease or in those with poor 
or insufficient response to ASA therapy. Prednisolone is 
used at a starting dose of 1 mg/kg with maximum dose of 
40–50 mg. Early CS dependency (inability to wean steroids 
with relapse in symptoms) or poor response to CS (refractory 
disease) is not uncommon in children, almost half of the 
children with moderate to severe UC require additional 
therapies, either with azathioprine or anti-TNF agents or 

surgery (48,49).
Therapies for IBD are rapidly evolving and there are 

many newer agents on the horizon, especially ‘newer 
biologic agents’ (i.e., antibodies to specific proteins 
involved in the inflammatory process such as ustekinumab/
risankizumab (anti-IL-12/23), vedolizumab (anti-α4β7 
integrin) and oral small synthetic molecules such as Janus 
kinase (JAK) inhibitors (tofacitinib, upadacitinib, filgotinib) 
and oral sphingosine 1 phosphate 1 receptor (S1P) 
modulators (ozanimod, etrasimod, fingolimod) (50,51).

Target therapies over the last two decades have 
revolutionized the management of IBD, newer small 
molecule drugs such as JAK inhibitors can be given orally, 
they are less immunogenic and safer compared to injectable 
biologics including anti-TNF’s, IL-12/23 inhibitors. 
However as there are multiple cytokine pathways involved 
in pathogenesis IBD, we are yet to figure out the best right 
drug fit for our patients.

Monitoring and optimization of therapy

There is emerging support for personalized therapy 
us ing pharmacogenomics ,  pharmacokinet ics  and 
pharmacodynamics measures to optimize therapy. Using 
genetic panels to predict severe bone marrow toxicity 
in those commencing thiopurines such as thiopurine 
methyltransferase (TPMT) and Nudix hydrolyse NUDT15 
genotype, or presence of HLADQA105 haplotypes that 
increase risk of antibody formation against anti-TNF 
examples of some significant advances in personalizing 
therapies using pharmacogenomics (52,53).

Using trough drug levels  of  b iologica l  agents 
(pharmacokinetic monitoring) and combining them 
with surrogate biomarkers of mucosal inflammation 
such as CRP and FCP (pharmacodynamics monitoring) 
are redefining how we can treat and manage IBD. 
For example, in a patient with CD who is on standard  
5 mg/kg/dose dosing of IFX reporting GI symptoms 
suggestive of relapse, a good therapeutic decision would 
require both pharmacodynamic and pharmacokinetic 
information. An elevated FCP provides pharmacodynamic 
information about disease activity and a therapeutic 
trough level of IFX below <3 μg/mL would suggest 
insufficient control of a disease that could be related to 
the pharmacokinetic failure. In these circumstances, an 
increased dose of IFX is likely to benefit the patient. On the 
other hand, if the IFX trough levels were above 12 μg/mL 
it would be considered a pharmacodynamic failure and dose 
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increase is unlikely to benefit the patient.
Emerging data studies suggest early intensive monitoring 

using surrogates and therapeutic dose optimization 
following diagnosis are critical for the best long-term 
outcomes (53,54).

Risk minimization with immune-modulators and 
biologics treatment

Communicating the risk and benefits of lifelong immune-
modulating therapies for pediatric IBD is a very delicate 
subject, often complicated by families’ strong perceptions, 
fears and inadequate interpretations of medical data, and 
the child’s preference for oral or injectable medications. 
When discussing serious risks and benefits of treatments, 
a visual frequency display should be used instead of 
statistical jargon. When discussing the subject of risk and 
benefits of therapies, it’s important to highlight the risk of 
poorly controlled disease and the benefits of early effective 
control of chronic bowel inflammation. For example, 
when describing the risk of azathioprine causing a more 
than twofold increase in the risk of lymphoma is far more 
unsettling than saying the risk increases from 2 in 10,000 to 
4 in 10,000.

Poor medication adherence can be circumvented by 
clearly communicating the benefits of maintenance therapy, 
even in the absence of symptoms and reminding patients of 
treatment goals. Shared-care management plans involving 
physicians with clear documentation of anticipated side 
effects and phone support can improve surveillance of 
toxicity, rare infections and malignancy (55,56).

In addition, children with IBD on immune-modulators 
or biologics (e.g., CS, azathioprine, methotrexate or anti-
TNFs) remain at high risk of opportunistic infections; 
therefore, it is vital to minimize this risk by optimizing live 
vaccination at diagnosis or 2 months before commencing 
immune-modulators or biologics (56,57). SARS-CoV-2 
infection risk in patients with IBD is comparable to the 
general population. Outcomes of COVID-19-positive IBD 
patients are worse on steroids or 5-ASA but outcomes are 
better with biological agents (58).

Vaccination records, travel history and exposure to 
TB, should be checked before commencing biologics. All 
children newly diagnosed with IBD should have vaccination 
titers tested for hepatitis B and varicella. If the immunity 
to hepatitis B and varicella cannot be established, the child 
should have their vaccination schedule updated as soon 
as possible while on non-immunosuppressive treatments, 

such as EEN in CD and 5-ASA in UC. Quantiferon for 
TB or tuberculin skin test should be performed before 
commencing immunomodulators and biologics due to 
higher risk of TB reactivation on anti-TNF’s on all children 
with IBD regardless of history of non-exposure to TB. 
Once the child has started immunosuppressive agents and/
or biologics, the use of live vaccinations [e.g., measles, 
mumps and rubella (MMR), varicella, yellow fever, bacillus 
Calmette-Guérin (BCG)] is contraindicated and the 
response to non-live vaccinations, such as hepatitis B can 
attenuate (57).

Ongoing interval monitoring of full blood counts and 
liver function tests, to detect features of bone marrow 
suppression and hepatotoxicity needs to continue with the 
use of immune modulators. Azathioprine-related bone 
marrow suppression is a serious adverse reaction reported 
in 2% of patients (59). It can occur very abruptly at any 
time during the treatment (first few weeks to years), but 
much higher rates are seen during the first 3 months of 
therapy. Symptoms may be absent or upper respiratory 
tract infection (URTI)-like, but severe pancytopenia can 
lead to sepsis and death. Moderate neutropenia often 
responds to drug withdrawal. Thiopurine metabolite testing 
helps to optimize the use and dosing of thiopurine using 
6 thioguanine (TG) levels and determine patients that are 
shunting towards the unfavourable hepatotoxic metabolite 
[methyl-mercaptopurine (MMP)]. In addition, low levels 
of both metabolites, TG and MMP can also identify non-
compliant patients (60).

Similarly, the presence and concentration of biologic 
agents and anti-drug antibodies more commonly anti-
TNFs (anti-IFX, anti-adalimumab) antibodies can be 
regularly monitored. There are published recommended 
target trough levels to enable maximal therapeutic benefits. 
Therapeutic anti-TNF drug monitoring can be done either 
proactively to avoid underexposure of drug or reactively 
when there is perceived loss of benefit, however, more data 
is required to determine what is the optimum strategy for 
other biologic agents (53,54,61).

Integrated care of the children with IBD 

In addition to disease-specific treatments and associated 
monitoring, it is important to optimize the macro and 
micro-nutrition, psychological well-being and bone 
health. Dietary advice, in general, should focus on a 
healthy balanced diet composed of fresh foods. It may be 
important to avoid processed foods high in preservatives 
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and sugars. In patients with intestinal strictures or active 
colitis, a low fibre diet can be recommended as it may 
help reduce symptoms. As previously described, EEN 
is the best-proven treatment option in CD (47,62). The 
notion that consumption of certain normal dietary factors 
may perpetuate inflammation has led to multiple dietary 
intervention studies reporting improvement in symptoms, 
and in some cases biomarkers, but robust outcomes such 
as endoscopic healing are lacking. In addition, there 
are inherent limitations in conducting and interpreting 
exclusion diet trials, as they cannot be blinded or placebo-
controlled (62-66).

Either way in any dietary intervention in pediatric 
IBD, it is strongly advised that a dietician is involved, to 
ensure that caloric and nutritional requirements are met. 
Vitamin and micronutrient deficiencies such as vitamin D, 
folate, B12 and iron need to be corrected. Adequate levels 
of vitamin D and recommended daily intake of calcium, 
minimizing steroid use and good disease control are 
important in maintaining bone health.

Another important aspect of integrated care that is often 
forgotten is the emotional well-being of patients with IBD. 
Anxiety and depression are more common in patients with 
IBD when compared to the general population. Screening 
and prompt referrals to a psychologist should be considered 
at an early stage. Other aspects that affect patients with 
IBD are feelings of stress, poor self-image, drug-related 
side effects and dependent behaviours. It is important to 

equip patients with strategies to deal with some of these 
such as relaxation and breathing exercises, meditation, light 
exercise and also building a good support network around 
them. Finally, to achieve the best outcomes we should invest 
in a good quality of care that is inclusive, effective and 
integrated (Figure 3) (67).

Conclusions

The management of pediatric IBD is becoming increasingly 
complicated as we refine new endpoints such as MH, 
beyond symptom control. These goals can only be achieved 
by a prompt diagnosis, in-depth staging and aggressive 
early treatment of the disease in those with high-risk factors 
of complications. These measures offer the best chance 
to potentially alter the natural history of IBD. Newer 
small molecules targeted therapies are revolutionizing 
management in IBD, as newer drugs are less immunogenic, 
safer and are better tolerated.

However, these goals can only be accomplished, when 
our patients’ values and preferences are incorporated in 
shared decision making  (Figure 3). Lastly, other aspects 
of preventive health care health promotion should not be 
ignored to ensure the best outcome for our patients.
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Figure 3 Integrated care of IBD management. IBD, inflammatory bowel disease.
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