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Background: The incidence of inflammatory bowel disease is increasing in the pediatric population worldwide.

Need and purpose of review: There is paucity of high quality scientific data regarding pediatric inflammatory bowel disease. Most of the
guidelines are offshoots of work done in adults, which have been adapted over time to diagnose and treat pediatric patients. This is in part
related to the small numbers in pediatric inflammatory bowel disease and less extensive collaboration for multicentric trials both nationally
and internationally.

Methods: Aliterature search was performed using electronic databases i.e. Pubmed and OVID, using keywords: pediatric, inflammatory
bowel disease, Crohn’s disease, Ulcerative colitis, epidemiology and guidelines. This article amalgamates the broad principles of
diagnosing and managing a child with suspected inflammatory bowel disease.

Main conclusions: 25% of the patients with inflammatory bowel disease are children and and young adolescents. The primary concern
is its impact on growth velocity, puberty and quality of life, including psychosocial issues. Treatment guidelines are being re-defined as the
drug armamentarium is increasing. The emphasis will be to achieve mucosal healing and normal growth velocity with minimal drug

toxicity.
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nflammatory Bowel disease (IBD) is a perplexing
disease characterized by chronic mucosal
inflammation. It resultsfrom acomplex interplay of
various factors including genetic and
environmental, and adaptive immunity of the host.
Crohn’s disease (CD) and Ul cerative colitis (UC) arethe
two broad phenotypes of IBD. CD is characterized by its
ability toinvolve any part of the gastrointestinal tractina
discontinuousfashion. Theinflammation associated with
CD is often transmural and granulomatous. UC on the
other hand tends to involve the rectum and the adjoining
colonic mucosato avariable extent; albeit in acontinuous
fashion. The inflammation in UC is usually superficial
when compared with CD. The term indeterminate colitis
or IBD-U isused when the clinical and histopathol ogical
features are unable to distinguish between CD and UC
[1]. Early onset IBD is important as researchers believe
that it hasadistinct phenotype when compared with adult
onset IBD. Moreover, the genetically attributable risk is
considered to be higher in early onset IBD, asexposureto
environmental factorsisproportionately less.

EPIDEMIOLOGY

Multiple studies have shown that 25% of all IBD cases
have their onset in children less than 18 years of age [2].
However, the incidence of the disease seems to be
increasing internationally. A systematic review of
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international trends in pediatric IBD reveded a
statistically significant increasein the period 1950-20009.
The SPIRIT registry from Spain collected data in 2100
pediatric patients with IBD (1996-2009). It showed a
collective increase in incidence of I1BD from 0.97 to 2.8/
100,000 inhabitants <18 years/year in the study period.
The median age at diagnosis was 12 years and the
increasein CD caseswasmorethan UC cases, with males
being majorly affected [3]. A similar registry from Italy
(1996-2003) showed a similar rise in the overal
incidence of IBD cases from 0.89 to 1.39/10 in children
<18 years of age. However, in this registry UC cases
showed a greater increase than CD cases [4]. The
incidence of IBD in aprospective study (<16 years) from
UK was 5.2/100000 individuals/year. The proportion of
CD was 60%, while the proportion of UC was 28%. The
mean age at diagnosis was 12 years. Studies from other
European countries have shown incidence rates of 0.6-
6.8/100000 individuals/year for CD and 0.8-3.6 for UC.
An evauation of North American studies revealed an
incidence of 3-4/100000 individuals/year. Although
studies and data are lacking from South American,
African and Asian nations, temporal trends are obvious
from the studiesin the western hemisphere[5]. Thereisa
male preponderance in pediatric CD (1.5:1), while UC
affects both sexes equally. CD is more common in
children as compared to UC (2.8:1) when compared with

VoLuME 53—NovEMBER 15, 2016



KAPOOR, et al.

adult data (0.85:1). CD in children presents more
commonly asileocolonic or colonic disease. UC presents
commonly (85-90%) as pancolitis [6]. Pediatric CD is
predominantly an inflammatory disease; stricturing and
penetrating variants are rarely seen at presentation. UC,
as mentioned previously presents with a more severe
phenotype which requires surgery more often as
compared to the adult phenotype[7].

Datafrom Indiaislimited. Thefirst case serieson CD
was published from Southern Indiain 2005,detailing 10
children (5-15 years) with Crohn’s disease[8]. Therewas
female preponderance (9 out of 10), and interestingly, 50%
of the children had received antitubercul ar therapy prior to
diagnosis. Another tertiary referral center from Southern
Indiareported 34 children with IBD (23 with CD and 11
with UC). These cases accounted for 7% of thetotal IBD
load presenting to that centre. The proportion of IBD was
0.03% of all pediatric cases presenting to the outpatient
department, and the median delay in diagnosis was 15
months [9]. A recent questionnaire-based survey from
seven centersacross|ndiain 221 children and adolescents
with IBD showed that children with IBD in India have
features similar to adult-onset IBD. UC was present in
42% of these children while CD was found in 55%; the
rest wereclassified asindeterminate colitis. Thesechildren
shared similarities with adult-onset IBD in terms of
distribution of thedisease. However, asin other reportson
IBD in children, growth failure and more severe forms of
the disease were commonly observed. The UC cases had
complicationsliketoxic megacolon and bleeding in 12%,
while 27% of CD cases had complications (fistulae,
strictures, perforation). Biological agentswereusedinless
than 1% of UC casesandin 12% of CD cases[10].

Geneticsand environmental influence

Pediatric IBD has al erted researchersto the possibility of
genetic susceptibility playing a role in disease
pathogenesis. Epidemiological studieshave highlighted a
familial association in 25-30% cases of pediatric 1BD.
The NOD2 gene for CD and the MHC region on 6p for
UC weretwo of thefirst genesto beimplicated in disease
causation. With the availability of Genome wide
association scanning (GWAS) using single nucleotide
polymorphisms (SNP), more than 100 genes have been
implicatedinIBD [11].

Studies in twins have not shown a very strong
concordance. The concordance rate for CD in
monozygotic twinsisbetween 35-63%, whilefor UC, itis
16-18%. Concordance rate in dizygotic twins is around
4%. Thissuggestsagreater role of theenvironmentin IBD
causation. The cold chain hypothesis and the hygiene
hypothesis were formulated to explain the increased
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incidence of IBD as a by-product of alteration of the gut
microbiota dueto refrigeration and increased cleanliness
[12]. Refrigeration atered the bacteria in the diet and
supported the growth of disease causing organisms; while
increased cleanliness, smaller families and less exposure
to animals made children in developed countries more
susceptibleto IBD. Thisaltered/impaired immunological
tolerancein responseto low bacterial load formsthebasis
of hygiene hypothesis, wherein ateration between the
balance of Thl and Th2 helper cells was proposed as a
mechanismof increasing IBD [13].

To summarize, IBD manifests in a genetically
susceptible individual when he/she is exposed to certain
environmental triggers (infections, diet, domestic hygiene,
smoking, etc.) which evoke an aberrant adaptiveimmune
response.

CLINICAL PRESENTATION

A diagnosis of IBD should always be entertained in
children with persistent (>1 month) or recurrent (>2in 6
months) gastrointestinal symptoms. Abdominal pains,
chronic diarrhea, rectal bleeding and weight loss are
some of the common symptoms seen in IBD patients. In
children with UC, recta bleeding, chronic diarrhea and
abdominal pain are more common; whileweight lossisa
prominent feature of CD (58% vs 35%). Theclassic triad
of pediatric CD; abdominal pain, chronic diarrhea and
weight lossisseenin only one-fourth of the cases; 25% of
the children may present with only nonspecific symptoms
—vague abdominal discomfort, lethargy and anorexia[2].
Perianal lesionsintheform of skintags, sentinel pilesand
fistulae are more common in CD. Impaired growth
velocity and growth failure are more commonly seenin
CD patients. Impairment of growth parameters can
precede theintestinal mucosal lesion by monthsto years.
Extrarintestina  manifestations of IBD may be the
presenting feature in 6-17% of the patients. Arthropathy,
skin manifestations and aphthous stomatitis are
commonly seen. Primary sclerosing cholangitis (PSC) is
more commonly associated with UC[14].

DiAGNOSIS

Thediagnosisof IBD isnot straightforward. It restsonan
accurate history and thorough clinical examination,
supplemented by a supportive biochemistry, serology,
accurate and complete endoscopy and characteristic
histopathol ogy. Radiol ogical examinationintheform of a
barium meal, CT/MRI enteroclysis or PET scan may
further aidinthediagnosis.

History and Examination

A complete history should be obtained with regard to the
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frequency and type of stools, the presence of blood/pus
per-rectum, and associated abdominal pain, nausea,
vomiting, lethargy and weight loss. Always ask for
presence of nocturnal emergency and tenesmus. Ininfants
with suspected UC, ask about the type of feeds being
giventothechild, asallergiccolitisisaclosedifferential.
Record family history of IBD and history of antibiotic
usage. Look for extra-intestinal manifestations like joint
swelling, oral ulcers, skin lesions or visua problems.
Chart height and weight centiles, including BMI. Carry
out tanner staging for sexual maturity inall pre-pubertal
and pubertal children. Perform abdominal examination
for any tenderness, masses, lumps, or distension.
Examine the perianal area for any skin tags, abscess,
sentinel pilesor fistulag[15,16].

I nvestigations

A complete blood count with ESR, liver function tests
(including albumin), iron status and CRP should be done
in al cases of suspected IBD. Stool culture is necessary
to rule out infectious diarrhea. Clostridium difficile toxin
should beinvestigated in afresh stool sample, especially
if the child has received multiple antibiotics. However, it
is pertinent to note that a documented enteric infection
doesnot rule out the possibility of IBD [15].

Anemia, thrombocytosis, hypoalbuminemia with
increased ESR and CRP values are expected in patients
with IBD. However, the values may be falsely normal in
mild UC (54%) or mild CD (21%).

Serological markersand stool tests

Antibodies to anti-Saccharomyces cerevisiae (ASCA)
are associated with 60% cases of CD; while perinuclear
antineutrophil cytoplasmic antibodies (p-ANCA) are
associated with 60% of cases with UC. As, there is
considerable overlap among the antibodies with each
other and for other diseases like tuberculosis, they
cannot beused inisolation to diagnose IBD. Additional
markers like anti-E.coli outer membrane porin C
antibody (anti-OmpC), antibodiesto bacterial flagellin
(anti-CBirl) and anti-glycan antibodies are being
studied [17,18].

Non-invasive stool markerslikefecal calprotectinand
lactoferrin are increasingly been recognized as useful
markers of small and large bowel inflammation in IBD
patients[19, 20]. Serial valuesmay beof morebenefit than
single values as mucosal inflammation needs time to
subside. Values of more than 100-150 pg/g of stool may
differentiate IBD from functional causes. Stool markers
need to be interpreted with caution in settings where
invasiveentericinfectionsare prevalent.
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Endoscopy and histopathology

Ileocolonoscopy and upper gastrointestinal endoscopy
(UGI) are absolutely essentia for diagnosis of IBD. The
EECO and ESPGHAN guidelines recommend UGI
endoscopy even in suspected UC cases to rule out CD.
UGI involvement in CD cases is estimated to vary
between 30-80%. Esophageal involvement was seen in
27% cases while gastro-duodenal involvement in 56% of
the cases from the Pediatric IBD Collaborative research
group registry [21-23]. The characteristic clinical,
magcroscopic and microscopic findings for CD and UC
aregiveninTablel.

Therecently adapted Paris classification for Pediatric
IBD, which was derived from the adult Montreal
classification, has elucidated both the macroscopic and
microscopic features of UC and CD in children. As the
disease location and disease severity are determinants of
thetreatment strategy and the ultimate outcome, auniform
classification ameliorates any ambiguity in disease
differentiation, phenotype and severity. The Paris
classification for CD and UC are given in Tables |1 and
111, respectively [21,24].

Imaging studies

Fluoroscopy, CT, MRI and nuclear medicine scans are
available to image the bowel in pediatric IBD. The Porto
criteria formulated in 2005 advocated small bowel
imaging (Barium meal follow through) in IBD patients,
especialy those with CD, to rule out structuring and
fistulae [21]. CT enterography and MR enterography are
emerging as modalities with better resolution and
delineation of the lumen and folds, with MR having less
radiation exposure[25]. Theuse of PET scantofind areas
of increased functional uptake and identify metabolically
active tissue is dill experimental. Video capsule
endoscopy (VCE) is helpful in children, where iled
intubation isunsuccessful or not possible. Itisalso useful
in classifying patients of IC. The drawbacks include
inability to makeatissue diagnosisand the possibility of a
retained capsulein stricturing CD [26-29].

While small bowel imaging using fluroscopy may
show superficial mucosal disease better than any other
modality, extra-luminal diseaseis poorly visualized. CT
scan has greater resolution and can show extramural
disease and its attendant complications; its use in
pediatricsislimited dueto therisk associated withionizing
radiation. MRI is costly and time consuming when
compared to the other modalities, but can be used when
soft tissue characterization is required (perianal CD).
Pediatric CT protocolsare now availableto limit thetotal
radiation dose being givento children[30].
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TABLE | CLiNnicAL DiFFerReNcES BETWEEN ULCERATIVE COLITISAND CROHN’ s DISEASE

Feature Crohn’'sdisease

Ulcerativecolitis

Fever and weight loss More common

Disease extent
rectumisrarely involved.

Inflammation

Anywhereinthe Gl tract from mouthto anus;

Transmural; canleadto fistula. Patchy areas

Lesscommon

Limited to colorectal mucosa, usually beginning
at the rectum and spreading upwardsto the cecum

Mucosali, nofistula. Continousareaof

of inflammation (Skinlesions) inflammation.

Perianal involvement fistulas, anal fissuresand skintagscommon Not ascommon

Stenosis common rare

Feature Crohn’'sdisease Ulcerative Colitis

Typical featuresonendoscopy  Discontinuousinflammationwithintervening  Continuousinflammation with variable proximal
normalcy. Ulceration, structuringandfistulae, extensionfrom rectum. Erythema, friability and
Cobblestoning. ulceration. L ossof vascular pattern, pseudopolyp

formation
Typical featuresonhistology ~ Submucosal/ Transmural inflammation; Mucosal inflammationChronic colitiswith crypt

Chronicileitig/ colitis; Non pericrypt
granuloma; Focal biopsy changes; Patchy

distortion and crypt abscess, Goblet cell depletion;
Lymphoplasmacytosis, Plasmacell metaplasia

distribution; Crypt distortion and abscess

TABLE Il PARISCLASSIFICATION OF CROHN’ s DISEASE

Ageatdiagnosis Ala < 10years

Alb 10-<17years
A2 17-40years
A3 >40years

Location L1 Distal 1/3ileum +/- limited cecal
disease
L2 Colonicdisease
L3 Ileocolonic disease
L4 I solated Upper Gl disease

L4a Esophageal disease
L4b Gastroduodenal disease

Behaviour B1 Non stricturing, nonpenetrating
B2 Stricturing
B3 Penetrating
B2B3  Stricturing and penetrating
P Perianal disease modifier
Growth GO No evidence of growth delay

Source: Crohn’s & Colitis Foundation of America.

TABLE 11 ParisCLASSIFICATION OF ULCERATIVE COLITIS

Extent E1l Ulcerativeproctitis
E2 Left sided colitisdistal to splenicflexure
E3 Extensivecalitisdistal to hepatic flexure
E4 Pancaolitis, proximal to hepatic flexure
Severity SO Never severe
S1 Ever severe

Source: Crohn’s & Colitis Foundation of America.
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In countries and settings where tuberculosis (TB) is
endemic, al efforts should be made by the treating
clinician to distinguish it from CD, which is its closest
differential. Thefact that treatment approaches of thetwo
diseases are diametrically opposite (antibacterialsin TB
vsimmunomodulatorsin CD), itisall the moreimportant
to differentiate between the two. Colonoscopic features
which suggest CD include perianal lesions, longitudinal
ulcers, aphthous ulcers and cobblestoning. Features
suggestive of TB include transverse ulcers, involvement
of fewer colonic segments, apatulousileocecal valve and
pseudopolyp formation. Radiological features of CD
include symmetric concentric bowel wall thickening with
transmural enhancement. Segmental intestinal stenoses
and fistulae formation is nearly always associated with
CD. Extramura features like mesenteric vascular
stranding and fibrofatty proliferation are pathognomonic
of CD. Intestinal TB is characterized by asymmetric
bowel wall thickening with predominant involvement of
the ileocecal area and large necrotic lymphnodes in the
mesentry. Tissue diagnosis is mandatory for confirming
either disease. Caseating granulomas are specific for TB
while non-caseating epitheloid cell granulomas are more
often found (though not specific) in CD [31,32]. Fig.1
shows schematic diagram to evaluate a child with IBD
isregretted.

TREATMENT AND M ONITORING STRATEGIES

The treatment protocols in IBD are aimed at mucosal
healing, with consequent reduction in complications and
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Child with suspected IBD
Bloody diarrhea s/o UC

eye involvement suggestive of CD

Abdominal pain, chronic diarrhea, growth failure, arthritis,

Anallergic disorder/immunodeficiency to be
excluded in every child with infantile IBD
i.e.child<2years

l

(ASCA, p-ANCA) +/- Stool biomarkers

Microbiological examination: Stool examination and culture
CBC, LFT (including albumin and GGT), Serological markers

Stool examination to rule out salmonella,
shigella, Yersinia, campylobacter and C.
difficile

Albumin and transaminases are markers of
disease severity

1
lleocolonoscopy+ Unper Gl endosco Two or more biopsies/section of visualized
Py*-pp Py gestrointestinal  tract; even if macro-
\ \ 1 1 scopically normal
Typical UC Atypical UC" CD IBD-U
l l !
MRI / Wireless capsule endoscopy
L 1
Suggest UC Suggest CD
L
Treat UC Treat CD

CD: Crohn's disease; IBD: Inflammatory bowel disease; UC: ulcerative colitis.

Fic. 1 Diagnostic algorithmin a child with suspected IBD (adapted from ESPGHAN Revised Porto Criteria for the Diagnosis of
Inflammatory Bowel Disease in Children and Adolescents 2014). *Atypical UC includesthe following phenotypes: Rectal sparing,
Cecal Patch, UGI involvement, Short duration, acute severe colitis.

increased quality of life. The goals of therapy are to
maximize efficacy, minimize toxicity, prevention of
complications, and maintaining/re-establishing growth
velocity and pubertal growth.

Thetreatment paradigmin pediatric IBD asinthe adult
worldisthe’ Step- up’ approach, wherein medicationswith
milder toxicity areused asfirst linetherapy, beforemoving
onto more aggressive therapies with higher toxicity. The
Pediatric Ulcerative ColitisActivity Index (PUCAI) isa
validated scoreto assess disease activity in UC. It hasthe
advantage of being non-invasive and can be calculated
easily in clinical practice (Web Table I). Studies have
documented its high correlation with colonoscopy
findings[33,34].

PUCAI score <10 indicates remission; 10-34: mild
disease activity; 35-64: moderate disease activity; >65:
severediseaseactivity. A clinically significant responseto
therapy isafall of more than 20 points. A similar score
known as the Pediatric Crohn’s Disease Activity index
(PCDAI) isavailablefor disease monitoring in CD (Web
Table11). The PCDAI score can range from 0-100, with
higher scoressignifying moreactivedisease. A scoreof <10
is consistent with inactive disease, 11-30 indicates mild
disease, and >30ismoderate- severe disease. A decrease of
12.5 pointsistaken as evidence of improvement.

INDIAN PEDIATRICS
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Ulcerative Colitis

The treatment can be divided into induction of remission
and maintenance. The therapies available to induce
remission include 5-aminosdlicylic acid (5-ASA),
corticosteroids, anti-tumor necrosisfactor (TNF) therapy
and calcineurin inhibitors. The drugs that can be used to
maintain remission include 5-ASA, thiopurines, anti-
TNF therapy and afew selected probiotics.

Most guidelines recommend oral 5-ASA regimes as
first line therapy during induction in mild-to-moderate
UC. These are aso to be used as maintenance therapy
regardless of other treatments. Combination of oral and
rectal 5-ASA compounds has been shown to be more
effectivethan an oral drug alone. Topical 5-ASA (enemas)
can be used as monotherapy in children with proctitis
alone. Mesalazineand Sulfasalazinearethe 5-A SA agents
of choice. A wide variety of ASA preparations are
available in the market including azo-compounds
(sulfasalazine, olsalazine), controlled release (Pentasa),
pH-dependent (Salofalk, Asacol); however, there is no
difference in the mucosal healing rate of the different
compounds|[35].

Ora steroids (in a single daily dose) are effective
agentsininducing remissionin UC; however, they arenot
to be used in maintenance phase. These arerecommended
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in moderate UC with systemic symptoms or severe UC
without symptoms, and they can also be used in children
whofail to achieveremission with optimal dose of 5-ASA
agents. The dose of prednisoloneis 1-2 mg/kg/day (max:
40mg/day) for 2-4 weekstill remissionisachieved. It can
then be tapered gradually over the next 4-8 weeks.
Children with severe calitis require hospitalization with
vitals monitoring, complete blood counts and abdominal
X-ray. Intravenous steroids, hydrocortisone (2 mg/kg four
timesaday) or methyl prednisolone (2 mg/kg/day), should
be given in such cases. Failureto respond requires rescue
therapy with either intravenous cyclosporine or infliximab
[34].

Antibiotics have no role in either induction of
remission or maintenance in UC. Intravenous antibiotics
like third generation cephal osporins and metronidazole
can be considered if infection is suspected, especialy in
cases of toxic megacolon. Probiotics (VSL#3 and E.coli
Nissle) can be considered as adjuvant therapy in patients
with mild UC and residua activity not responding to
standard therapy.

Immunomodulators (Azathioprine (AZA) and
Mercatopurine (MP)) areindicated only for maintenance
of remission. Thescenarios for their potential useinclude:
5-ASA intolerance, frequently relapsing disease or steroid
dependant disease. They can a so be given after inducing
remission with steroids in acute severe colitis. If
calcineurin inhibitors like cyclosporin/ tacrolimus were
used in acute severe colitis, the patientswould ultimately
need AZA/MP. Thetherapeutic effect of thethiopurinesis
delayed and may take 2-3 months to reach full effect.
Western literature recommends assay of thiopurine
methyltransferase (TPMT) genotype or phenotype to
identify child at risk of myelosuppression [36,37].
However, thefacility to measure TPMT isnot available at
many centersin low-and middle-income countries. Thus,
regular monitoring of complete blood counts and liver
function tests needs to be done as proxy markers for
TPMT activity (2 weekly for the first 4 weeks, monthly
thereafter) till metabolite levels become available.
Pancredtitis is the commonest hypersensitivity reaction
which can occur in 3-4% of all cases. Thiopurines, in
conjunction with biologicals, have also been shown to
increase the risk of Non-Hodgkin lymphoma and
Hepatosplenic T-cell lymphoma[35].

Infliximab (IFX) in adose of 5 mg/kg at 0, 2 and 6
weeks followed by 5 mg/kg 8 weekly for maintenanceis
the agent of choice in patients with persistently active or
steroid-dependant UC, not controlled by 5-ASA or
steroids. It can also be considered in steroid-refractory
disease. Theusage of Adalimumab (ADA) in pediatricUC
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isanecdotal and limited to casereports; however, it canbe
considered in Infliximab failure or intolerance, prior to
colectomy [38].

Surgery should only be considered in cases of
treatment failurewith al first line and second line agents.
Surgery can aso be considered in symptomatic children
who are on multi pleimmunosuppressants and are steroid-
dependant. The dose of immunosuppressants and
biologicals need to be optimized before referring an
ambulatory casefor surgery. Sometimes changing IFX to
ADA can also prove useful. It can also be considered in
cases of toxic megacolon. A two step procedure
(colectomy and pouch formation with ileostomy as the
first step followed by ileostomy closure) is the most
commonly performed surgery. Sometimes a single step
procedure (restorative proctocol ectomy/ ileo-anal pouch
without ileostomy) can be performed in children who are
not on high dose steroids. As with major surgeries, pre-
operativeclinical status (malnutrition, hypoal buminemia,
steroids) influence post-operative disease outcomes
[2,39].

Crohn’sDisease

For management of CD, it is helpful to categorize
children into mild, moderate and severe phenotypes
based on disease location, extent and severity. In
addition, issues like decreased bone mass and impaired
growth velocity have to be factored into the treatment
regimen.

Induction of remission

Exclusive enteral nutrition (EEN) has been
recommended by ESPGHAN asthemodality of choicein
inducing remission in children with luminal CD. While
steroids have been conventionally used, EEN has the
obvious advantage of lacking the toxicity of parenteral
steroids. Few studies have shown higher remission rates
with EEN as compared to steroids. EEN isto begiven for
6-8 weeks [40,41]. Towards the end of the exclusive
feeding period, reintroduction of regular diet should be
started gradually over aperiod of several weeks. Factors
influencing the use of EEN include the childs and
parents’ choice, palatability, compliance and cost. Both
polymeric and elemental feeds are available in the
Western market. Various guidelines have advocated the
use of nasogastric tubesand even gastrostomy to meet the
volume required for providing adequate caloric intake
(120% of total caloric requirement/day). If EEN does not
induce a clinical response in two weeks, aternative
therapeutic strategies should be employed. EEN is of
questionable significance in children with severe
pancolitis, oral and perianal CD [22].
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Oral corticosteroids (prednisolone 1-2 mg/kg/d) can
be used for inducing remission in children with moderate
toseverelumina CD, especialy if EEN isnot availableor
not tolerated. Steroids are helpful in achieving quick
clinical remissionthough only asmall percentage of cases
demonstrate mucosal healing on endoscopy [42].
Budesonide has been used in mild to moderate ileo-ceca
CD to induce remission. The drug is known for its high
topical activity and low systemic absorption, by virtue of
itsaffinity totheintestinal glucocorticoid receptor [43,44].
The steroids are to be given at full dose for 2-4 weeks
followed by gradual tapering over the next 8 weeks. There
is no role of steroids in the maintenance therapy of
pediatric CD [45].

Metronidazole (10-20 mg/kg/day) and ciprofloxacin
(20 mg/kg/day) arethetwo antibioticsutilized for perianal
CD, especialy of the fistulizing type. A meta-analysis
showed that antibiotics are superior to placebo in active
CD [46]. Metronidazol eisthought to be more efficacious
inchildrenwith colitiswhile Ciprofloxacinispreferredin
thosewithileitis. Azithromycin and rifaximin arethe other
antibiotics that have shown benefit during induction of
remissioninmildluminal CD.

Anti-TNF therapy with agentslikeinfliximab (IFX) is
recommended to induce remission in children with steroid
refractory CD and childrenwith active peri-anal fistulizing
CD. It can aso beconsidered in children with high risk of
poor outcome (deep ul cerations on endoscopy, pan-enteric
disease, advanced osteoporosis, marked growth failure,
and poor response to adequate initial therapy). The
induction doseissameasfor patientswith UC[47].

M aintenanceof remission

Thiopurines (AZA/ 6MP) are the recommended agents
for maintaining steroid-free remission in children with
CD. Patients who received 6-MP after induction of
remission are more likely to remain in remission, when
compared with placebo [48]. These immunomodulators
should be prescribed in full doses from the beginning as
they require 8-14 weeksto achievefull efficacy.

Methotrexate can also be used as monotherapy for
maintenance of remissionin CD [49]. It canalsobeused as
asecond linedrugin children with thiopurinefailure[50].
MTX is prescribed in a dose of 15 mg/m? (max 25 mg)
weekly as a subcutaneous injection. It can also be given
intramuscularly and orally. The bioavailability of oral
MTX is variable. Oral folic acid (5 mg) 24 hours after
MTX administration is necessary. Nausea and vomiting
are a frequent side effects, and can be tackled by giving
pre-injection Ondansetron. Other side effects include
hepatotoxi city, myel osuppression and pulmonary toxicity
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[51]. Thiopurines are the agent of choice in maintaining
remission in patients post-surgery.

Biologicals (anti-TNF agents) are recommended for
maintaining remission in children with chronic active
luminal CD, especialy those in whom remission was
induced with IFX. Other categoriesinclude children with
perianal CD, in combination with appropriate surgical
intervention for fistulizing disease. Severe extra-intestinal
manifestations like arthropathy and pyoderma
gangrenosum also respond well to anti-TNF therapy. The
maintenance doseis5 mg/kg every 8 weeks. Higher doses
of 10 mg/kg, or shorter intervals of dosing i.e., 4-weekly
intervalsmay berequired in caseswhere drug response or
druglevelsarelow [47]. The REACH study evaluated the
safety and efficacy of IFX in children with CD who had
moderate to severe disease activity. They concluded that
those children who had IFX in their induction regimen
weremorelikely to bein remission at week 54 when given
maintenance IFX at 8 weekly intervals [52]. ADA is
another biological, which can beusedin adose of 0.6 mg/
kg (maximum 40 mg) every aternate week. Switch from
onehiological agent to another can be madein case of hon-
responseto one agent. Patientswith sustained responseto
biological agents can be considered for step-down therapy
to immunomodulators, especialy if they are treatment-
naive [53]. Combinations of thiopurines and biologicals
have & so been tried in children with CD. The benefit of
lower antibody development against IFX and greater
response has to be weighed against the possibility of
lymphoma [54]. The development of antibodies to anti-
TNF drugsisresponsiblefor causing loss of drug efficacy,
drug infusion reactions and delayed hypersensitivity
reactions. Anti TNF therapy can be associated with severe
life threatening infections like meningitis, sepsis, herpes
and fungal infections. |mmunization schedul es should be
completed prior toinitiation of IFX therapy [54].

Amino-salicylates can be used in very mild colonic
diseaseindosessimilar toUC [55]. Thereusein pediatric
populationislimited to information from only two clinical
trials [56,57]. However, there is no evidence to suggest
that they induce mucosal healing or be used as stand-alone
therapy. Partial enteral nutrition cannot be used to induce
remission. However, it can be used asmaintenance therapy
in patients with very mild disease or low risk of relapse.
Omega-3fatty acidsand probiotics are not recommended
for maintenance of remission.

The indications for surgery in CD include failure of
medical therapy, growth failure despite maximal therapy,
extraintestinal involvement (eyesand joints), and disease
complications like obstruction, fistulae and perforation.
The surgical paradigm in CD is to resect areas with
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macroscopic disease, that mainly istheileocolonic area,
with aright hemicolectomy. The use of strictureplasty and
balloon dilatation of stricturesislimited to adult literature
[39]. Perianal CD behaveslike adistinct disease subtype
and requires optimal use of biologicals, early and correct
use of antibiotics and abscess drainage along with seton
placement, if required.

Stopping/stepping-down therapy

There are no definite guidelines on when to stop therapy.
Immunomodulators and anti-TNF therapy, if effective,
should be continued for a prolonged period, and should
not be stopped during critical growth phases, especially
during or before adolescence. Drug de-escal ation can be
considered in children, who have been in prolonged
steroid-free remission, especialy those with complete
mucosal hedling. Surrogate markers like CRP,
hemoglobin level, fecal calprotectin can also be used as
adjuncts to de-escalate therapy. Complete stoppage of
therapy is generally not advisable and often not possible,
except in few patients with very mild/ limited disease.
Stepping down from combination therapy (anti-TNF +
thiopurines) to IFX monotherapy should be done after
mucosal healingisachieved[35].

Step-up therapy hasbeen conventionally used in CD. It
involves giving steroids, 5-ASA agents, nutrition and
antibiotics to ameliorate symptoms of the disease. The
non-responders are then given immunomodulators and
subsequently biologicals. This approach is gentler, with
lesser side effects and avoids over-treatment of alow risk
patient. On the other hand, failure to optimize
conventional therapy can lead to serious side effects
including surgery and the need for potentially toxic drugs
at higher dosesfor aprolonged period of time. Top-down
therapy involvesthe early use of immunosuppressantsand
biologicals in certain disease phenotypes with a known
poor outcome (perianal CD) to induce remission [58].
Several recent studies have shown lesser relapses, lesser
complications, less need for surgery and less use of
steroids with this approach [59-61]. Top-down therapy
offersthe potential for altering the natural history of CD,
and might help in changing treatment paradigms. This
approach; however, is fraught with complications like
increased risk of life-threatening infections, tuberculosis
and herpeszoster re-activation. In addition, it imposesan
economic burden onthefamily.

CONCLUSION

Pediatric IBD is a complex disease, which continues to
evolve. Diagnostic and treatment strategies are based
mainly on multicentric adult studies and pediatric series.
Treatment paradigms are gradually shifting from the step-
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up approach to the step-down approach, with increasing
experience of the severity of certain disease sub-types.
With more-and-more work being done in the field of
genetics, the genotype-phenotype combination may
ultimately guide disease treatment.
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WEB TABLE | THE PeDIATRIC ULCERATIVE COLITIS ACTIVITY

INDEX
Item Points
Abdominal pain
No pain 0
Pain can beignored 5
Pain cannot beignored 10
Rectal Bleeding
None 0
Small amount, in < 50% stools 10
Small amount with most stools 20
Largeamount, > 50% of stool content 30
Sool consistency of most stools
Formed 0
Partially formed 5
Completely unformed 10
Number of stoolsper 24 hours
0-2 0
35 5
6-8 10
>8 15
Nocturnal stools (any episode causing awakening)
No 0
Yes 10
Activity level
No limitation of activity 0
Occasional limitation of activity 5
Severerestricted activity 10

Source: Turner D, Otley AR, Mack D, et al. Development and
evaluation of a Pediatric Ulcerative Colitis Activity Index (PUCAI): A
prospective multicenter study. Gastroenterology. 2007;133:423-32.
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WEB TABLE Il THE PeDIATRIC CROHN’ SDISEASEACTIVITY INDEX

Items Points Items Points

Abdominal pain Tenderness, involuntary guarding, definite mass 10

None 0 Peri-rectal disease

Mild (brief episodes, not interfering with activities) 5 None, asymptomatic tags 0

Moderate/severe (frequent or persistent, affectingwith 1-2indolent fistula, scant drainage, tenderness of abscess 5
activities) 10 Activefistula, drainage, tendernessor abscess 10

SOOI.S ) Extra-intestinal manifestations

01 I!qu!d stoals, nobl oc_)d ) 0 Fever >38.5 x 3daysinweek, arthritis, uveitis, erythema

2-5liquid or up to 2 semi-formed with small blood 5 nodosum, or pyodermagangrenosum

Grossbleeding, >6 liquid stoolsor nocturnal diarrhoea 10 None 0

Patient functioning, general well-being (Recall, 1 week) One 5

No limitation of activities, well 0 Two 10

Occasional difficultiesin maintainin i

activities, below par gegecpplopnae 5 Hematocrit

Frequent limitation of activities, very poor 10 <10rs 11-14(made) 11-19(femde) 15-19(mde)

Weight >33 >35 >34 >37 0

Weight gain or voluntary weight |oss o 283 3034 29-33 32-36 25

Involuntary weight loss 1-9% 5 <28 <30 <29 <82 5

Weight loss>10% 10  ESR(mmvhr)

Height <20 0

<1 channel decrease (or height velocity >-SD) 0 2050 25

>1 <2 channel decrease (or height velocity <-1SD>-2SD) 5  >50 5

>2 channel decrease (or height velocity <-2SD) 10 Albumin (g/L)

Abdomen >35 0

No tenderness, no mass 0 31-34 5

Tenderness, or masswithout tenderness 5 <30 10

Source: Hyems JS, Ferry GD, Mardel FS et al. Development and Validation of a Pediatric Grohn’s Disease Activity Index. J Pediatr Gastroenterol

Nurt. 1991;12:439-47.
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