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Abstract: The rapid emergence of inflammatory bowel disease (IBD) in Asia in the last two

decades is anticipated to pose significant challenges to the healthcare systems of developing
countries including India. Several epidemiological factors in the Asia Pacific region have been
explored as risk factors for the development of IBD. In this narrative review, we discuss the
evolution of adult-onset and paediatric IBD in South Asia and India, in relation to the current

global epidemiology, over the last decade. The focus lies on the changing epidemiological

landscape of IBD in Asia which signals a paradigm shift in the disease trajectory of a chronic,

relapsing, complex disease. We enumerate the disease burden of IBD in India and Asia,

analyse the risk factors for its recent rise in incidence and briefly discuss the unique entity of
very early-onset IBD. We also list the locoregional challenges in diagnosis and management
along with suggestions to overcome them. We highlight the lacunae in data which warrants

further research. The anticipated infrastructural challenges and disease evolution are likely
to be similar in most newly industrialized countries across South Asia. A combined effort led

by IBD experts in the region to understand the true disease burden is important. A strong
collaborative network on research and formulation of preventive strategies relevant to the
region will help reduce the burden in the future.

Plain language summary

The evolution of inflammatory bowel disease in South-Asia and India over the last decade

The rapid rise of Inflammatory bowel disease (IBD) in Asia in the last two decades is
expected to pose significant challenges to healthcare systems of developing countries
including India. Several risk factors have been investigated for the development of IBD in
the Asia Pacific region. In this article, we discuss evolution of adult onset and childhood
onset IBD in South Asia and India and compare it to the current global situation. We focus
on the changing landscape of IBD in Asia which indicates a dramatic shift in the disease.
We list the burden of IBD in India and Asia, analyse the risk factors for its recent rise, and
briefly discuss the unique entity of IBD in infants and toddlers. We also list the challenges
in diagnosis and management specific to the region, along with suggestions to overcome
them. We highlight the gaps in data which need further research. We anticipate that the
disease evolution and challenges are likely to be similar in most newly industrialised
countries across South Asia. A combined effort led by IBD experts in the region will be
necessary to understand the true burden of disease.
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Introduction

Inflammatory bowel disease (IBD) is a com-
plex, relapsing chronic inflammatory disease
of the gastrointestinal tract.! IBD is broadly
classified as ulcerative colitis (UC), Crohn’s
disease (CD) and indeterminate colitis or IBD-
unclassified (IBD-U). Although the patho-
physiology of IBD is not clearly known, a
complex interplay of autoimmune, genetic and
environmental factors is hypothesized to con-
tribute to the pathogenesis.1—3

IBD has generally been recognized as a disease
of the West because of higher disease prevalence
in these regions. However, recent systematic
reviews have reported a steady increase in the
incidence of IBD across the globe, especially in
emerging economies.»* This observation has
substantial implications for the developing
nations of Asia, Africa and South America,
which already suffer from overburdened health-
care systems. This paradigm shift in epidemio-
logical patterns of IBD could herald a new
epidemic in countries with limited resources
thus posing a challenge to clinicians and health
policy makers. Diagnosis of IBD in newly indus-
trialized countries which continue to experience
a significant communicable disease burden
remains challenging often resulting in diagnos-
tic delays. Management of IBD has been trans-
formed with the introduction of biologics and
small molecules (Figure 1), resulting in signifi-
cant improvement in the quality of life of people
suffering from IBD. However, the lack of equi-
table access to these drugs remains a burning
issue in parts of Asia, thus compounding the
problem.

At present, India is one of the fastest-growing
large economies of the world> and stands at the
cusp of experiencing a rapid rise in the incidence
of IBD. In 2010, the total Indian population to
be affected by IBD was estimated to be 1.4 mil-
lion, which was the second-highest number after
USA (with 1.64 million).% Although the disease
prevalence in India is lower than in the West, it
has one of the largest burdens of IBD patients in
the world, mainly due to a large total population
of 1.4billion (as of January 2024).7 Estimates
based on available data predict a four-fold
increase in the prevalence of IBD in India and a
1.6-fold rise in the prevalence of IBD in high-
income Asia-Pacific and Southeast Asia regions
by 2035.8

In this review article, we summarize the published
literature on the epidemiology of IBD including
paediatric IBD (PIBD) in India and Asia over the
last decade, evaluate causes for the rise in inci-
dence, and unique considerations, and pheno-
types in PIBD. We also list challenges in the
diagnosis and management of IBD in this region
and propose solutions to overcome them.

Epidemiology - disease burden of IBD
across the world, Asia and India

Global burden of IBD

As per current data, the incidence of IBD in the
Western world is estimated to be between 20
and 30 per 100,000 population.’*In 2017, there
were 6.8 million cases of IBD globally.® As per
the Global Burden of Disease (GBD), the high-
est age-standardized prevalence rate in 2017
occurred in high-income North America [422
(398.7-446.1) per 100,000] and the lowest age-
standardized prevalence rates were observed in
the Caribbean [6.7 (6.3-7.2) per 100,000
population].®

Burden of IBD in Asia

Asia has seen the biggest wave of industrialization
in the last 20 years. Japan, China, India and coun-
tries in the Middle East are some of the fastest-
growing economic regions of the world. This
massive growth has led to a rapid emergence of
IBD in the population.!%!l The Asia-Pacific
Crohn’s and Colitis Epidemiology (ACCESS)
study conducted in nine countries across Asia-
Pacific in 2013 was the first large-scale popula-
tion-based study in the region which reported
incidence rates ranging from 0.54 to 3.44 per
100,000 people in Asia.!'?2 The incidence rate in
Asia (per 100,000 people) was 0.76 for UC, 0.54
for CD and 0.07 for IBD-U.12 In this study, the
highest annual incidence of IBD was seen in highly
urbanized areas like Guangzhou (mainland China)
at 3.44 per 100,000, followed by Hong Kong at
3.06 per 100,000 and Macau at 2.2 per 100,000
persons.12 There was significant variability in inci-
dence within the same country and was likely
related to the different degrees of urbanization
and variable access to healthcare.!?2 A prospective
population-based study in 13 countries in Asia-
Pacific by the same group between 2011 and 2013
found that India [9.31; 95% confidence interval
(CI): 8.38-10.31] and China (3.64; 95% CI,
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Figure 1. Treatment pyramid for inflammatory bowel disease.
JAK, Janus kinase; 6-MP, 6-mercaptopurine; TNF-a, tumour necrosis factor-a.

2.97-4.42) have the highest IBD incidence (per
100,000 persons) in Asia.!? Also, of note, was the
observation that not all newly industrialized coun-
tries experienced high incidence rates. Incidence
rates in Singapore and Malaysia were much lower
at 1.06 per 100,000 and 0.94 per 100,000 per-
sons, respectively.!'? An epidemiological study of
IBD in Malaysia which reported incidence based
on race and ethnicity throws more light on this
observation. In this study, the highest rate of inci-
dence was seen in Indians (1.91 per 100,000 per-
sons), followed by Chinese (0.63 per 100,000
persons) and Malays (0.35 per 100,000 persons)
living in Malaysia.'# This distinction in inter-racial
incidence supports the hypothesis of the complex
interplay between genetic and environmental fac-
tors that underlines the pathogenesis of IBD, thus
explaining the heterogeneity in incidence across
developed countries in Asia with multiple ethnici-
ties. The age-standardized incidence of elderly
onset IBD (onset >65years of age) in Asia as per
GBD 2019 was 3.52 (2.6-4.73)/100,000 in males
and 2.92 (2.18-3.91)/100,000 in females with an
annual percentage change (APC) of 0.75 and
0.66, respectively.!> Data from India, Hong Kong
and the Middle east on elderly IBD suggest a less
severe phenotype, less use of immunomodulators
and biologics, but higher rates of colorectal cancer
and infections.16-18

Time trends of UC and CD in Asia

Temporal trends in incidence and prevalence
over the last decade from Asia are sparse.
However, available data suggest increasing APC
of both UC and CD.!! Population-based data in
Japan which has a national IBD registry shows a
steep rise in recorded IBD cases from 1991 to
2015; a 9.5-fold increase in the prevalence of UC
(18.1-172.9) and CD (5.9-55.6), per 100,000
persons was noted.!%2% A similar observation was
noted in a population-based study from South
Korea [Korean Association for the Study of
Intestinal Diseases (KASID)] over two decades.
It revealed a 10-fold increase in the incidence of
UC (0.34-5 per 100,000 persons) and a stagger-
ing 72-fold increase in the incidence of CD
(0.05-3.6 per 100,000 persons).21-22

The gap between the incidence of UC and CD is
closing in Asia. A recent cross-sectional study
across 38 centres in 15 countries of South Asia,
South-East Asia and Middle East in 2022
reported UC to be twice as common as CD,?3 but
notably, the incidence of CD has increased sig-
nificantly narrowing the gap between the two
conditions.?? In the KASID study, a reduction in
the UC to CD ratio from 6.8 to 2.3 was observed,
demonstrating a sharper rise in CD incidence
during the study period.?!:22 This epidemiological
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pattern is analogous to the events that unfolded in
the 20th century in the West.24

The rise of IBD in Asia is an alarming trend.
Nearly 60% of the total global population
(approximately 4.68billion) reside in Asia, in
comparison to 0.6billion people in North
America and 0.75billion people in Europe.®
Although the prevalence of IBD in Asia remains
lower than in the West, the rising incidence con-
tributes to a large disease burden due to the pop-
ulation density in these regions. The emergence
of IBD in Asia signals that it is no longer a dis-
ease of the West. It is a global disease that places
significant financial and resource burdens on
resource-limited countries of Asia, Africa and
South America. The direct and indirect costs of
IBD on healthcare systems and economies of
countries are significant with rising years lost to
disability and years lost to life noted in high
prevalence countries.® If Asia were to stay on the
same trajectory in the evolution of IBD, it is
likely to experience prevalence rates matching
those of the West.

Burden of IBD in India

Indians have been thought to be at low risk of
IBD. For nearly five decades, this perception was
neither refuted nor confirmed due to the scarcity
of data on the incidence and prevalence of IBD in
India. Over the last two decades, there has been a
gradual accumulation of published literature on
IBD in Indian populations that has challenged

this observation. Epidemiological data from India
have several lacunae and are restricted to hospi-
tal-based data or those from small consortiums
from one region of the country. However, availa-
ble data prove that IBD is not a rare entity in
India as was previously thought. A summary of
the epidemiological studies in India on IBD and
their distribution across the country is shown in
Table 1 and Figure 2.

A PubMed search was conducted using the search
terms India, Inflammatory Bowel Disease, IBD,
Ulcerative Colitis, UC, Crohn’s disease, CD, IBDU,
Pediatric IBD, Pediatric UC, Pediatric CD or
Colitis published between 1991 and 2021. A total
of 352,526 results were obtained. Two authors
screened the title and abstracts for content related
to IBD and the affiliation of the corresponding
author. After screening, 347 abstracts with IBD
content and affiliation to an Indian University,
educational institute or hospital were selected for
generating the Indian map-based heat map.

According to data from two population-based
studies on UC in the Northern Indian states of
Haryana?> (1984) and Punjab2® (2003), the
prevalence was ~43/100,000 persons. The inci-
dence of UC in 2004 in Punjab was 6.02/100,000
persons. In a more recent prospective study
from Hyderabad, the mean annual incidence of
UCin2012-2013 was 5.40 (4.70-6.18)/100,000
persons.13

Table 1. Summary of published literature on large epidemiological studies of IBD among the Indian population.

Author, year of Region Study population Study type Results
survey/study surveyed
Khosla et al.,? Haryana 21,971 UC patients House to house e Prevalence of UC 42.8/100,000 people
1984 survey
Sood,? 2003 Punjab 51,190 UC patients Cluster sampling e 23 patients were diagnosed with UC leading to a prevalence rate of
44.3/100,000
e Tyear later in the same area incidence was 6.02/100,000
Makharia et al.,?”  Multiple 1159 participants Questionnaire e UC:CD ratio-750:409
2003-2005 centres method e North Region: UC:CD-220 (148:72)
across e South Region: UC:CD-466 (235:231)
India e East Region: UC:CD-159 (90:69)
e West Region: UC:CD-59 (50:9)
e Central Region: UC:CD-255 (227:28)

[Continued)
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Table 1. (Continued)

Author, year of Region Study population Study type Results
survey/study surveyed
Ng et al.,’? Hyderabad 367 patients Population- e Mean annual incidence per 100,000
2011-2012 based survey = IBD 9.31(8.38-10.31)
= CD 3.91 (3.31-4.57)
= UC5.4(4.7-6.18)
Banerjee etal.,”® Hyderabad 4006 participants IBD Registry e 60.3% were males
2004-2020 Cohort Study e 59.9% (UC)
e 4.5% of CD were smokers and only 3.8% of UC were ex-smokers
e Most common site of disease was ileocolonic (40.9%)
e 2.5% had perineal fistulas
e Among those with UC 18.7% had proctitis and 30.3% had pancolitis
Philip et al.,? Kerala 2142 patients Multicentric Ulcerative colitis was diagnosed in 1112 (38 new)
2013-2015 prospective Crohn'’s disease in 980 (53 new)

survey

50 were unclassified (5 new)
3% were below 18years

Compared to adults, children (below 18years) were more likely to

have extensive UC (58% versus 34%, p<0.01) and unclassified IBD

(15% versus 2%, p<0.01)

CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.

CD, on the other hand, suffers from lack of pop-
ulation-based data from India and other low- and
middle-income countries.?? The data on the inci-
dence of CD come from a multi-country prospec-
tive study involving 13 countries in the Asia-Pacific
region between 2012 and 2013, including
Hyderabad, a city in southern India. The esti-
mated mean annual incidence of CD was 3.91
(3.31-4.57) per 100,000, based on a cohort of
367 IBD patients over a period of 1year.!3 India
had the highest incidence of CD among countries
in East and Southeast Asia. The incidence of CD
in India was higher than the pooled incidence of
CD in East Asia (0.34/100,000) and Southeast
Asia (0.36/100,000).13

In contrast to North America and Europe, where
the northern latitudes bear the brunt of the dis-
ease burden,3!:32 IBD has been reported from all
parts of north and south India.?” However, a dis-
tinct north-south gradient has been observed in
the phenotype of IBD, with UC being predomi-
nant in the northern states and CD in the south,
the cause for which is unclear.28

The distribution of disease in the majority of
Indian patients with UC is left-sided (E2) or
extensive colitis (E3),13 whereas patients with CD
have the ileocolonic disease and an inflammatory
phenotype.23:28

Possible factors for increasing incidence in
newly industrialized countries

It is generally accepted that IBD occurs as a result
of a complex interaction between three important
spheres — genetic susceptibility of the host, exter-
nal environment and intestinal microbiome and
the host’s immune system (Figure 3).33 It has
been increasingly recognized that the above fac-
tors do not act in isolation. IBD is the result of an
aberrant immune response to a dysbiotic gut
housed in a genetically susceptible host. We
examine current evidence that indicates the
changes in genetics and environmental factors in
Asia, including in India, and how they have
resulted in the emergence of IBD in regions with
historically low incidence.

Genetics

The role of genetics in the pathogenesis of IBD
became apparent with familial aggregation and
twin studies. Since the sequencing of the human
genome and advent of rapid and cost-effective
genetic sequencing technology, several genome-
wide association studies have been undertaken,
mostly in Caucasians of European descent, within
large IBD cohorts to identify IBD susceptibility
loci. These studies have identified 163 genetic
loci,?* which explain only 13.6% of CD and 7.5%
of UC, a small fraction of the total heritability of
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Figure 2. Heat map depicting the number of IBD-related publications (including case reports, case series and
large studies) from different Indian states between 1991 and 2021 (as indexed on PubMed).

IBD, inflammatory bowel disease.

IBD. Investigation of some well-described IBD
susceptibility loci such as NOD2 and IL23R in
Indians has revealed no association with IBD.3>
However, recent studies have identified polymor-
phisms in genetic loci associated with IBD,
unique to the Indian population, such as
TNFSF15 (tumour necrosis factor superfamily)
gene,? IRGM gene,> TLR4 D299G,*® TLRS5

gene,?® BAT2, MSHS5, HSPAI1L, SLC44A4, CFB
and NOTCH4.*° The Malaysian study which
reported highest incidence in Indians living in
Malaysia as compared to other ethnicities further
adds strength to the hypothesis that Indians are
equally genetically susceptible to develop IBD.!4
However, genetic susceptibility alone cannot suf-
ficiently explain the sudden rise in the incidence
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TNFSF15, IRGM, TLR4 D299G, TLR5, BAT2, MSH5, HSPATL, SLC44A4, CFB and NOTCH4 - genetic loci associated with IBD in

Indian population.

*Till date, 75 genes have been implicated in the causation of monogenic IBD.32

IBD, inflammatory bowel disease.

of IBD and varying incidence within regions with
inhabitants of comparable genetic backgrounds.

External environment

The role of environmental factors is best studied
in immigrants from Asia to Western societies.
The finding of increased incidence of IBD in sec-
ond-generation Indian migrants to the UK simi-
lar to that of the native general population was
revealing.4! These findings were further strength-
ened by similar findings from studies in
Canada.*?>%3 They observed that earlier age of
immigration was associated with the increased
risk of IBD — an increase of 14% for every younger
decade of life at immigration.#? They also
observed that South Asians born in Canada were
younger at the onset of IBD compared to South
Asian immigrants and the general population.4?

A recent meta-analysis of observational studies by
Piovani ez al.#* identified nine risk factors (smok-
ing, urban living, vitamin D deficiency among
others) and seven protective environmental fac-
tors (breastfeeding, tea, physical activity, etc.)
with moderate to high epidemiologic evidence of
association. Although association does not indi-
cate causation, we examine some of the environ-
mental factors in the Asian context in the following
sections.

The gut microbiome and IBD

In recent decades, the microbiome has become a
key area of interest in the study of the pathogen-
esis of chronic inflammatory and immune-
mediated diseases. The gut microbiota plays an
important physiological role in the supply of
nutrition and energy to the enterocytes, the
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development of the host immune system and host
defence.®

The evidence for the fundamental role played by
the gut microbiome in the pathogenesis of IBD
has been established in animal studies involving
germ-free mice.4%47 The gut microbiome is differ-
ent in patients with IBD compared to healthy
controls, with a consistent increase in pro-inflam-
matory microbial communities and a depletion of
the anti-inflammatory capacities of microbi-
ota.*%49 This alteration in microbiome or dysbio-
sis in IBD patients via an aberrant immune
response and defective barrier integrity results in
chronic intestinal inflammation.#> The identifica-
tion of mutations in genes involved in the micro-
biome-immune interactions among patients with
IBD and epidemiologic observations implicating
risk factors that modulate microbiota such as
antibiotic use, diet, cigarette smoking, levels of
hygiene, sanitation and infections, further
strengthens this hypothesis.>?

There have been several studies in Asia examin-
ing the gut microbiome in patients with IBD
compared to healthy controls (Table 2). However,
majority of these studies are limited by small sam-
ple size, heterogeneity of study cohort, severity of
disease, treatment exposure and analytical meth-
ods. Despite these limitations, the results of these
studies are not too dissimilar from the IBD popu-
lation in the West with a predominance of
Actinobacteria, Proteobacteria such as Escherichia
coli, Lactobacillus and a decrease in abundance of
butyrate-producing species of Firmicutes phyla
including Faecalibacterium prausnitzii, Roseburia,
Coprococcus and Ruminococcus in patients in IBD.

Current literature suggests intestinal microbiota
influences immune response and consequently,
gut immune homeostasis. However, the concept
of a ‘healthy’ gut microbiome is still unclear.
Further research is essential to increase our
understanding of the gut microbiome of IBD
patients in India. A large study (LogMPie) inves-
tigating the microbiome of healthy volunteers
across India provides an excellent baseline against
which microbiome studies in IBD in India could
be compared with.5

Antibiotic use
It has been borne out in several studies in the
West that patients with IBD report a higher

exposure to antibiotics prior to IBD diagnosis,
compared to healthy controls.®¢-%8 This epidemi-
ological association is biologically plausible and
bolsters the ‘dysbiosis’ hypothesis in the patho-
genesis of IBD, as antibiotic use alters the gut
microbiome significantly and for a disconcert-
ingly long time, up to 2years,% but it does not
confirm causality.

Studies in the Asia Pacific region on antibiotic use
as a risk factor for future development of IBD
have, however, revealed conflicting results. The
study of environmental risk factors in the
ACCESS database showed a protective effect of
antibiotic use against the development of IBD.70
The authors hypothesized that antibiotic use may
be a surrogate marker of exposure to gastro-intes-
tinal (GI) infections in early childhood which may
lead to induction of tolerance. This is in conso-
nance with the hygiene hypothesis discussed later
in the article. Interestingly, the same authors in
the recently published Eastern Inflammatory
Bowel Disease Gut Microbiota (ENIGMA) study
have observed that exposure to antibiotics before
18years of age was associated with the develop-
ment of CD in an urban and rural Chinese and
Australian cohort [adjusted odds ratio (OR),
3.46, 95% CI, 1.38-8.69; p=0.008].7!

The divergence observed in the association of
antibiotic exposure with IBD between West and
East is perhaps due to methodological differences
(recall versus registry), differences in antibiotic
prescribing practices, access to over-the-counter
antibiotics, levels of sanitation, type of infections,
etc. However, the diametrically opposite finding
noted in the Southeast Asian cohort (ACCESS
versus ENIGMA) is intriguing. This re-empha-
sizes the need for larger, multicentre, prospective
studies to evaluate the epigenetic and environ-
mental factors associated with IBD in newly
industrialized economies.

Role of diet in IBD

Diet plays a central role in the pathogenesis of
IBD through its influence on enteric microbial
homeostasis.”? The western diet rich in ultra-
processed food, red meat, high-fat dairy, animal
fat, trans unsaturated fat, refined grains and
highly refined sugars and low intake of vegeta-
bles and fruits, has been consistently associated
with increased risk of IBD by altering the gut
microbiome, host homeostasis and regulating
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Table 2. List of human studies on gut microbiome in IBD from Asia in from 2013 to 2024.

Author, year, Study Sample size  Sample type Method of analysis Results
country population
Kabeerdoss IBD versus 17 HC Stool PCR amplification targeting Total nos of C. leptum group and Faecalibacterium
etal.,> 2013, HC 20CD 16s rRNA specific to prausnitzii*in both CD and UC compared to HC
India 22 UC Clostridium leptum
Kumarietal.,2  UC versus 26 UC Stool PCR amplification targeting Clostridium coccoides and C. leptum clusters,
2013, India HC 14 HC 16s rRNA genes + FISH and  specifically butyrate producing F. prausnitzii and
flow cytometry Roseburia intestinalis were significantly*in uc
Fujimoto et al.,> CD versus 47 CD Stool Real time PCR for F. Abundance of F. prausnitzii*in CD patients
2013, Japan HC 20 HC prausnitzii and terminal
restriction fragment length
polymorphism
Wang et al.,% IBD versus 36 CD Stool and PCR amplification targeting  Bifidobacterium and Lactobacillus group *and
2014, China HC 63 UC mucosal 16s rRNA genes 7 prausnitzii*in both UC and CD
21 HC biopsies
Chen et al.,® IBD versus 26 CD Stool and PCR amplification targeting Roseburia, Coprococcus, and Ruminococcus,*
2014, China HC 46 UC mucosal 16s rRNA genes Escherichia-Shigella and Enterococcus*patients
21 HC biopsies with IBD.
Kabeerdoss IBD versus 32 UC Mucosal RT-gPCR amplification of C. coccoides group and C. leptum group
etal.,% 2015, HC 28 CD biopsies 16S rRNA abundances g in CD. Firmicutes to Bacteroidetes
India 30HC ratio was significantly*in both UC and CD.
Bacteroides and Lactobacillus abundance was
greatest in UC patients
Eun et al.,%’ CD versus 35CD Stool and PCR amplification targeting In CD, relative abundances of
2016, Korea HC 15 HC mucosal 16s rRNA genes Gammaproteobacteria and Fusobacteria*in both
biopsies faecal and mucosal tissue samples.
Takahashi CD versus 78 CD Stool 16s rRNA gene sequencing  Bacteroides, Eubacterium, Faecalibacterium
etal.58 2016, HC 56 HC and Ruminococcus Y in CD. Actinomyces and
Japan Bifidobacterium in 4CD
Zhou et al.,>? IBD versus 72 CD Stool Gene amplicon sequencing A relative*in Actinobacteria and Proteobacteria
2018, China HC 51 UC of 165 rRNA gene (Enterobacteriaceae) and a relative *in the
73 HC levels of Firmicutes (Clostridiales) were strongly
correlated with IBD severity
Ma et al.,t0 2018, IBD versus 15CD Stool 16s rRNA gene sequencing  Proteobacteria in *IBD
China HC 14 UC Relative abundance of Bacteroidetes *in active
13 HC CD in comparison to inactive CD
Nishino etal.,"  IBD versus 26 CD Endoscopic 16s rRNA gene sequencing  Proteobacteria *was significantly and Firmicutes
2018, Japan HC 43 UC brush samples and Bacteroidetes were significantly*in CD
14 HC compared to HC
Park et al.,®? CD versus 370 CD Stool PCR amplification targeting Clostridiales, Coprococcus and Blautia producta
2020, Korea HC 740 HC 16s rRNA genes have*abundance and Lactobacillus and
Escherichia coli*were in CD patients with poor
prognosis.
He et al.,®32021, UC versus 89 UC Stool and Gene amplicon sequencing  a-Diversity and relative abundance of
China HC 33 HC mucosal of 16S rRNA gene Lachnospiraceae and Ruminococcaceae*with
biopsies increasing severity of colitis
Alsulaiman IBD versus 135CD Stool Gene amplicon sequencing  Veillonella and Lachnoclostridium showed
et al.,t4 2023, HC 84 UC of 16S rRNA gene significant association with CD versus controls.
Saudi Arabia 124 HC Both CD and UC patients had a lower abundance

of multiple species of Prevotella

CD, Crohn’'s disease; HC, healthy controls; IBD, inflammatory bowel disease; PCR, polymerase chain reaction; RT-qPCR, reverse transcriptase
quantitative PCR; 16s rRNA, 16s ribosomal ribonucleic acid; UC, ulcerative colitis.
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T-cell immune response.’?-75 Recent data from
the ENIGMA study consortium have noted that
CD patients have a higher intake of processed
food and food additives such as aspartame,
sucralose and polysorbate-80, total emulsifiers,
artificial sweeteners and titanium dioxide com-
pared to healthy controls and first-degree
relatives.7®

The rising incidence of IBD in newly industri-
alized countries in Southeast Asia is, in part,
related to changing dietary habits and culinary
practices with increasing ‘westernization’ of
diet. Traditionally, the Indian diet mainly com-
prised locally grown cereals, pulses, vegetables,
fruits, fish and meat. Indians have diverse culi-
nary practices and food habits influenced by
many cultural identities belonging to various
communities and ethnicities, varying agricul-
tural practices, geographical locations and reli-
gious Dbeliefs. Given this diversity and
heterogeneity, India does not have a typical
pan-India diet.

A systematic review (of published literature till
July 2015) of dietary patterns in India identified
41 dietary patterns, of which 29 were predomi-
nantly vegetarian.”’ Interestingly, upon analys-
ing the studies by splitting them into time
periods (as before and after 2000) to obtain
temporal trends, the authors noted that dietary
patterns, in recent years, were more likely to be
characterized by the consumption of wheat,
fruit and sweets but less likely to be character-
ized by vegetables.”” Another study made a sim-
ilar observation that there has been a major shift
from consumption of coarse grains such as sor-
ghum, barley, rye, maize and millet to consump-
tion of rice and wheat in both China and India,
particularly in the urban and high-income
groups.”® The study also noted that Indians
consume high levels of dairy products, particu-
larly highly saturated ghee, and high amounts of
sugar.’® These observations signal a shift in the
dietary habits of Asians which is concomitant
with the epidemiological transition of disease
being noted in the region. There is an urgent
need for studies to firstly define the changing
dietary patterns, cooking and agricultural prac-
tices in India and Asia at large, the degree of
penetration of ‘western’ foods in Asian house-
holds and subsequently to study the role of tra-
ditional Asian foods in IBD — both as trigger
and therapy.

Breastfeeding

In a recent case—control study in Asia, Ng er al.7®
found that breastfeeding for more than 12 months
was markedly protective (>90%) for the develop-
ment of CD and UC. A systematic review of the
role of breastfeeding in the development of PIBD
showed breast milk exposure to have a significant
protective effect (OR, 0.69; 95% CI, 0.51-0.94;
p»=0.02) in the development of early-onset IBD.7°
The inverse association of breastfeeding and IBD
has been observed in all ethnicities; however, the
magnitude of protection was found to be signifi-
cantly greater among Asians (OR 0.31, 95% CI,
0.20-0.48) compared to Caucasians (OR, 0.78;
95% CI, 0.66-0.93; p=0.0001) in CD.%0
Duration of breastfeeding showed a dose-depend-
ent effect with the strongest decrease in risk
observed when breastfed for 12 months vis-a-vis 3
or 6 months.”’%80 Breastfeeding rates reported in
the recent NFHS-5 (National Family Health
Survey 2019-2021) published from India are
encouraging. The exclusive breastfeeding rate in
the first 6 months was 63.7% compared to 54.9%
in the NFHS-4 survey of 2015-2016.81 Exclusive
breastfeeding rates were higher in rural (65.1%)
than urban (59.6%) areas.8! It is important to
continue to advocate for exclusive breastfeeding
for the first 6 months of life, given the strong pro-
tective effect against the development of IBD, in
addition to the other innumerable beneficial
effects of breast milk.

Smoking

Smoking has been consistently shown to be a risk
factor for the development of and complicated
course of CD and is protective for UC. However,
this observation is not replicated in Asian studies.
In the study by Emerging Nations Consortium
(ENC), which included 10,400 patients from 15
countries in South-East Asia, South Asia and
Middle East, around 6% patients were smokers
and 5% were ex-smokers.??> But they found no
difference between a history of current or past
smoking and UC or CD.23 Complications such as
stricturing disease (B2: 20% versus 19%, p=0.61)
or surgery (15% wersus 11%, p=0.08) were not
significantly different between smokers wversus
non-smokers with CD, respectively.?? Similarly,
two Indian studies found no association between
smoking and IBD.82:83 A clear explanation for this
epidemiological observation is not forthcoming
and as such, no conclusions or recommendations
can be made regarding the association of smoking
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and IBD in Asia, whether deleterious or protec-
tive, based on available data.

Hygiene hypothesis and urban living

The hygiene hypothesis also known as the ‘micro-
bial deprivation hypothesis’ or ‘sheltered child syn-
drome’referstotheemergence ofimmune-mediated
diseases as a result of continuous improvement in
hygiene and living conditions brought about by
urbanization.?> Exposure to infections in early
childhood helps establish an immunological bal-
ance between pro-inflammatory T-helper cells 1
(Th1) and tolerance-inducing regulatory T-cell
response. This prevents the subsequent untoward
responses to allergens, microbial or other antigenic
stimuli, which are implicated in the pathogenesis
of inflammatory disorders.”®

However, hygiene does not have a tangible metric
that can be easily measured. Surrogate markers of
improved hygiene include gross domestic prod-
uct, degree of industrialization, level of educa-
tion, access to clean water, flush toilets, number
of siblings, sharing of bedrooms, number of infec-
tions, prevalence of infections such as Helicobacter
pylori/tuberculosis, etc. Analysis of environmental
risk factors from the ACCESS database noted
having a pet dog in childhood was associated with
a lower risk of development of CD, thus support-
ing the hygiene hypothesis.>3 Data from India are
conflicting. Sood ez al. noted that having a private
bed and better toilet facilities were associated
with a decreased risk of UC, whereas owning a
pet was associated with an increased risk of UC,
which contradicts the hygiene hypothesis.58
Similarly, in another Indian prospective multi-
centre study, living in a rural area was a risk factor
for the development of IBD.%7

Environmental factors associated with urban liv-
ing such as depletion of greenspace and blue
space (water) and rising air pollution levels have
been investigated as risk factors for the develop-
ment of IBD. Retrospective cohort studies using
linked population-based health and environmen-
tal data in Canada concluded that higher expo-
sure to residential greenspace during childhood
was protective against and conversely, early life
exposure to air pollution was associated with the
development of PIBD, respectively.8%85 This
observation was also noted by Zhang ez al.8% using
the large UK biobank study database where
higher residential greenspace, blue space and

natural environment were found to be protective
against adult-onset IBD. These newly emerging
data although preliminary and merely epidemio-
logical associations, throw light on the possible
factors influencing the paradigm shift in burden
of IBD being experienced by most emerging
Asian economies. Importantly, they provide
potential novel avenues for prevention thus aiding
public health policy and urban planning in this
region.

Paediatric IBD

PIBD is distinctly different from adult onset IBD
in its phenotype and disease behaviour as it is
more extensive and severe at onset, with a refrac-
tory course.87 Nearly a quarter of the new cases of
IBD have onset below 20 years of age.88

Burden of PIBD in Asia

As observed in adult-onset IBD in newly industri-
alized countries of Asia, Africa and South
America,* the global rise in incidence has been
noted in childhood-onset IBD as well.®°
Epidemiological data on PIBD from Asia are lim-
ited to large tertiary and quaternary referral cen-
tres. Recent data indicate a low overall incidence
of PIBD in Asia compared to Europe and North
America®%; however, epidemiological trends avail-
able from some parts of Asia such as Singapore
and Saudi Arabia indicate a sharp increase in inci-
dence rates in the preceding decade.®® West Asia
reports the highest incidence of PIBD in the
region with an incidence ranging from 0.5 to 21.6
per 100,000 person years.89 Consistent with data
on Adult IBD in Asia, the incidence of Paediatric
CD is rising across Asia in comparison to
Paediatric UC. This phenomenon is notable in
Singapore which has witnessed a 10-fold rise in
the incidence of Paediatric CD from 0.23/100,000
person-years in 1994-2004 to 2.28/100,000 per-
son-years in 2005-2015.°1 Similar trends of a
steep rise in CD incidence have been noted in
Taiwan and Japan.®%93

Burden of PIBD in India

The true incidence and prevalence of PIBD in
India remains a knowledge gap. Data regarding
PIBD in India are scanty, heterogeneous and lim-
ited to largely single-centre studies and one multi-
centre prospective study from select Paediatric
Gastroenterology Centres around India (Table 3).
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Table 3. Summary of paediatric IBD studies from India.
Author, year Single/ Study design Study n Age group IBD (n) CD (%) UC (%) IBD-U
multicentre period (years) (%)
Sathiyasekaran  Multi (12 Questionnaire-  N/A 221 <1 4 3 1 -
etal.,% 2015 centres) based
retrospective
1-5 2 12 13 -
6-18 186 107 79 -
Sonavane Single Retrospective 2004-2016 65 >3to <19 65 24 41 -
etal.,?” 2018
Poddar et al.,?¢ Single Prospective 2001-2016 105 <2 5 4 1 -
2020
2-5 15 6 6 3
6-18 85 33 48 4
Srivastava Multi (9 Prospective 2016-2019 325 <2 7 0 3 (43%) 4 (57%)
etal.,?7 2020 centres)
2-5 53 22 (41%) 17 (32%) 14 (26%)
6-9 78 55 (70%) 21(27%) 2 (1%)
10-18 175 127 (72%) 46 (26%) 2 (1%)

CD, Crohn’s disease; IBD-U, inflammatory bowel disease-unclassified; UC, ulcerative colitis.

Despite the limited data, there are signals point-
ing to a rise in the incidence of PIBD. Poddar
er al.®® noted a significant increase in the number
of cases diagnosed with IBD in their North Indian
tertiary referral centre in a 5-year period between
2011 and 2016 when compared to the last decade
(2001-2010). The reasons for the increase in
incidence in newly industrialized countries are
manifold.? It includes a true rise in the incidence
in PIBD as is being observed across the globe,
increasing awareness among paediatricians
regarding PIBD resulting in earlier recognition
and referral, and better diagnostic capabilities
with the availability of paediatric gastroenterolo-
gists, endoscopy and imaging services.

Prospective data from nine centres across India
reveal CD as the most common PIBD phenotype
(65.2%) followed by UC (28%) and IBDU
(6.7%).97 As seen in the adult cohort,?8 a north—
south divide in IBD phenotype with UC being
predominant (50%) in Northern India and CD
constituting the majority (75.3%) of PIBD cases
in Southern India has been noted.**%7 Disease

location and extent of PIBD in Indian children is
similar to reports from the West. The majority of
patients with UC have pancolitis (58%) and most
patients with CD exhibit ileocolonic disease
(58%).°7 Rates of perianal CD (11%) also mimic
those in European children.®’

Very-early onset IBD

The majority of childhood IBD is polygenic in
nature. The genetic influence on the pathogenesis
of IBD decreases with the advancing age of the
onset of disease. As such, the genetic burden of
disease is highest in the youngest. Very early-
onset IBD (VEO-IBD) is the umbrella term that
refers to the onset of disease under 6years of age
which includes infantile IBD (onset <2years of
age) and neonatal-onset IBD — onset (onset
<28days of life).”® VEO-IBD is phenotypically
and genetically distinct from older onset IBD and
accounts for 4-15% of PIBD.?® VEO-IBD has a
stronger family history of IBD, a higher preva-
lence of extraintestinal manifestations and are
more likely to be monogenic in nature.'% Till
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date, 75 genes have been implicated in mono-
genic IBD.191 Variants in these genes may result
in defective T-cell immune tolerance, epithelial
barrier dysfunction, defect in cells regulating
inflammation (interleukin-10 signalling defect),
neutrophil dysfunction, combined or isolated
defect in T and B-cell and hyperinflammatory
disorders.?® Monogenic disorders contribute to
10-15% of infantile IBD and 7-10% of VEO-
IBD.192 Tt is crucial to recognize VEO-IBD as a
distinct entity as it has a different clinical pheno-
type, diagnostic algorithm, management options
and outcomes compared to later onset IBD.

VEO-IBD in India

Data on VEO-IBD from India are sparse and
include case reports, single-centre retrospective
datal®3 and one prospective multicentre study.®’
VEO-IBD constituted 19.8% of a total of 325
children with IBD, as reported recently by
Srivastava ez al.®7 in their prospective multicentre
study of 9 select Paediatric GI centres. In a large
single-centre study of 292 PIBD patients,
Banerjee et al.19 reported 22 (7.5%) children
with VEO-IBD. Most patients with VEO-IBD
had IBD-U, isolated colonic disease,®” a strong
family history of IBD and an aggressive pheno-
type.193 The limiting factor of these studies is the
lack of genetic data in these cohorts. The propor-
tion of monogenic IBD in VEO-IBD in Indian
children is yet to be elucidated.

Challenges in diagnosis and management of
IBD in Asia

1. Paucity of epidemiological data: The exist-
ing data, although heterogeneous, are
pointing towards a rising incidence in both
adults and PIBD in Asia. Population-based
studies on the incidence and prevalence of
IBD are restricted to certain countries from
Southeast Asia, and are lacking from sev-
eral parts of South Asia, particularly India,
where the true burden of the disease is
unknown.

2. Presence of enteric infections and tubercu-
losis: Asia, in contrast to Europe and North
America, faces the dual problem of enteric
infections and IBD which mimic each
other. The endemicity of tuberculosis, a
close differential to CD, poses significant
challenges in diagnosis. Differentiating
intestinal tuberculosis (ITB) from CD

remains a clinical dilemma given the signifi-
cant overlap between the two granuloma-
tous inflammatory conditions. Clinical
features such as concomitant pulmonary
involvement, ascites, night sweats and
shorter duration of symptoms favour a
diagnosis of ITB.1%¢ Endoscopically,
involvement of fewer than four segments of
the bowel, patulous ileocecal valve, trans-
verse ulcers, scars or pseudopolyps strongly
indicate ITB.1%¢ However, none of these
features 1is specific for CD or ITB.
Misdiagnosis of ITB as CD carries the risk
of disseminated TB due to the use of immu-
nosuppressive therapy. As such, the Asian
Organization of Crohn’s and Colitis
Guidelines in 2021 recommend a therapeu-
tic trial of antitubercular therapy (ATT)
when diagnosis is uncertain.1%> Conversely,
empirical ATT results in the risk of drug-
related toxicity and delays in referrals and
diagnosis of IBD. Concerningly, a study
from India noted that patients who received
a therapeutic trial with ATT before a diag-
nosis of CD had accelerated progression to
stricturing disease and a higher need for
surgery.l Among ENC countries, an
empirical therapeutic trial of ATT was pre-
scribed to 19% of patients with CD, 2% of
UC and 10-11% of children with IBD.
India accounted for the second highest pro-
portion of empirical ATT among the ENC
nations.?397.103

. Diagnostic delay: It is well established that

delay in diagnosis leads to variable periods
of untreated disease with its ensuing com-
plications. A diagnostic delay of >18 months
in CD was associated with higher rates of
intestinal resection (17% versus 13%,
p»=0.009) but no difference in rates of stric-
turing complication (22% versus 20%,
$»=0.12) in the ENC study.?> A median
diagnostic delay from onset of symptoms to
diagnosis was 10 months, which was signifi-
cantly longer for CD versus UC (12 versus
6 months, p<<0.0001).23 In PIBD, a diag-
nostic delay of >6 months was observed in
76% of children.!?? Delay in diagnosis may
be related to delayed presentation or
delayed referrals from primary care provid-
ers (PCP).

. Lack of awareness among general practi-

tioners and PCPs regarding IBD: Despite
the rapidly changing epidemiology of IBD,
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Table 4. Possible reasons for knowledge-attitude-practice gap in diagnosis of IBD in Asia and suggested remedial measures.

Patient related

Recommendations

Non-specific symptoms in children and

embarrassing symptoms in adolescents and adults

thus precluding early presentation to healthcare
provider

Multiple consults with different physicians

Use of CAM use delaying presentation

Health system related

Absence of a robust referral system - delay in
referrals or referral to the wrong subspecialty
results in avoidable delays

Delay in diagnosis due to irreverent, unscientific
and widespread empirical use of ATT without
microbiological confirmation in cases of CD

Paediatric specific challenges
Escalating cost of diagnostic investigations
as children require sedation/anaesthesia for

=

Improve patient awareness regarding IBD with public health
campaigns and patient education

Recommendations

Need for educational programmes for general practitioners and
paediatricians to improve awareness regarding IBD in both adults

To define a clear protocol for indications and timely referral to a

To develop a combined care model and a robust referral system
To formulate a therapeutic algorithm for initiation of empirical ATT

and ensure periodic reassessment following initiation of ATT in

Subsidize index investigations
Healthcare insurance coverage - private/public

=
and children
=
subspecialist
=
=
ambiguous cases
=
=
=

Establish centres of excellence for PIBD with multidisciplinary team

endoscopy

PIBD needs specialized care - unique challenges of

- paediatric gastroenterologist, IBD dietician, immunologist and

geneticist

growth, development, bone health, immunizations,

genetics of VEO-IBD

ATT, anti-tubercular therapy; CAM, complementary and alternative medicine; IBD, inflammatory bowel disease; PIBD, paediatric IBD; VEO,

very-early onset.

it is still considered a disease of the West.
This misconception among practising phy-
sicians and paediatricians results in low
clinical suspicion for IBD, thereby leading
to delayed diagnosis.

. We list the possible factors contributing to

the knowledge—attitude—practice gap in
the diagnosis and management of IBD
and suggest remedial measures (Table 4,
Figure 4).

Lack of uniform and affordable access to
biologics: The introduction of biologics was
anticipated to reduce costs by reducing
hospitalizations and surgery; however, the
cost of illness in IBD is rising, the main
driver being the cost of biologics.!07-108
Anti-TNFa agents are widely available in
India and other parts of Asia; however, a
survey of Indian gastroenterologists in 2012
revealed the use of anti-TNFa agents to be
low (0.8%) in the treatment of IBD.?” Low
biologics use in India is likely related to

prohibitive cost and lack of universal health-
care insurance resulting in significant out-
of-pocket expenditure for families.!%°
Non-uniform access to biologics, fear of
opportunistic infections and TB reactiva-
tion, and lack of experience with optimal
use of biologics and low ratio of gastroen-
terologists for the population are all
contributing factors.107%110,111 A recent
Asia-wide survey to determine IBD treat-
ment strategies revealed that the availability
of newer biologics such as anti-integrins,
anti-IL12/23 and JAK inhibitors across
Asia is heterogeneous.!!? Ustekinumab and
Vedolizumab have only recently become
available in India and are not yet available
in large parts of South Asia. The survey also
showed that gastroenterologists in Asia pre-
fer a step-up, or an accelerated step-up
strategy compared to a top-down strategy
for induction of remission in moderate to
severe disease.!!?
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Figure 4. An overview of challenges and remedial measures for diagnosis and management of IBD in

developing countries.

Conclusion and future directions

Current available evidence suggests a significant
rise in IBD in India and other parts of South
Asia. Its chronic relapsing course affects all age
groups, and the cumulative prevalence is bound
to place a significant burden on healthcare
resources in the future. However, the paucity of
reliable population-based data makes it chal-
lenging to plan appropriate allocation of
resources. There is an urgent need for nation-
wide epidemiological studies to establish the
true disease burden that will help healthcare
professionals and policymakers. Furthermore,
we need to identify regional risk factors contrib-
uting to the rising incidence of IBD in India and
South Asia. The data on disease burden and risk
factors will help develop a strategy to effectively
manage this surge in the disease. As the rise of
IBD in India and other Asian countries is rela-
tively recent, we are uniquely placed to study
the risk factors and disease characteristics
(demographics, phenotype, environment, diet,
microbiome) compared to the more advanced
disease trajectory of the western countries. The
key differences may perhaps reveal potential
therapeutic targets and advance our knowledge

of prevention. IBD requires a multi-pronged
approach at all levels of healthcare for effective
management, within a resource-limited setting.
A systematic collaborative approach with high-
quality research at its core is of utmost impor-
tance in facing this challenge.
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