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Disease Demographics of IBD
Patients in Asia and Australia

Variable Australia Asia P value
N= 71 N= 348

Age, y, mean 40.1 40 9444

Male sex, % 49% 60% 115

Median time to dx months 5 6 570

Smoking history, n (%)

Current 11% 8% .283

Ex 26% 20%

Never 63% 2%

Family history of IBD, % 17% 3% <.001

Ng et al Gastroenterology 2013



Disease Location of CD Patients In
Asia and Australia

Location Australia Asia p value
N=42 N=124

L1 (terminal ileum) 31% 31% 981
L2 (colon) 24% 24% .996
L3 (ileocolon) 45% 45% .986
L4 (upper gastrointestinal) 5% 5% 1.000
Behaviour

Bl (inflammatory) 88% 66% .005
B2 (stricturing) 10% 17% 277
B3 (penetrating) 2% 19% 012
Blp (perianal) 12% 18% .356

Ng et al Gastroenterology 2013



Extent of UC In Asia and Australia

Extent of UC Australia Asia p value
N=22 N=210

E1l (proctitis) 32% 37% 623

E2 (distal) 27% 32% 639

E3 (extensive) 41% 31% 328

Ng et al Gastroenterology 2013
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Multicentre case control risk factor
study 2014-2015 India

A 1054 IBD (UC 765); 1524 controls

A No difference for rural/urban living

A No difference for smoking

A Increased SES (education, income) risk for UC

A Rural living risk for CD (OR 1.44, 1.02-2.02)
A No difference for smoking
A Increased SES (education, income) risk for CD

Amarapurkar Ind J Gastroenterol 2018



Smoking and CD In India

A New Delhi 2004-2016

A 426 with CD

A 20% were OT or smokers

A No impact of oral tobacco or smoking on disease course

Arora J Gastroenterol Hepatol 2018



Smoking and IBD China, India and USA
2014-2018

CD/UC/control

CD current
smoking

UC ex smoking

CHINA
N=337

113/51/173
0.4 (0.2, 0.9)

14.6 (3.3, 64.8)

INDIA
N=194

25/65/104
1.1 (0.2, 5.4)

Small numbers

USA
N=645

192/151/302*
0.7 (0.4, 1.1)

1.8 (1.0, 3.3)

Wang DDS 2018



Urbanization

A5 province Canada study 1998-2000
NO difference (Bernstein AJGI 2006)
A 4 province Canadian study 1999-2010

Increase Iin urban in AB MB: but not ON, NS
(Benchimol AJGI 2017)

A China study- NO (wang World J Gastroenterol 2013)

A India studies-NO (Pugazhendhi Ind J Gastro 2011,
Amarpurkar, Ind J Gastro 2018)



Urbanization

A Not likely the reason for rising IBD globally

A The factor(s) must be present similarly in rural and urban
life



Rural vs Urban and incidence of IBD 1999-
2010 in Canada
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Birth cohort; children living rural until age 5 had strongest protective effect

Benchimol Am J Gastroenterol 2017



Urbanization risk in kids

A So are there different risks for children and adults?
A Will these be the same in West and East



Rural vs Urban and incidence of IBD 1999-
2010 in Canada

Protective effect of rural residence-

A Strongest in Manitoba (MB);
A Non existent in Ontario (ON);
A in between in Alberta (AB) and Nova Scotia (NS)

what is rural?

A Beef farms MB 35%, AB 42%, ON 19%, NS 19%
A Soy and hay ON=10%,

A Grain AB 13% MB 19%

A Fruit NS=23%

Benchimol Am J Gastroenterol 2017



Pathogenesis of IBD

_ _ Microbiome
The internal environment
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Antibiotic Use by Country, 2010

NN
o
|

Brazil

Mexico

w
ol
l

Netherlands

w
o
l

India

N
(6]
l

Sveden
B Canada
W United Sates

United Kingdom

=
(6)
1

China

)

©

2

8

g

€ 207
N
o

o

i

2

@)

South Korea
B Geece

B Sudi Arabia

Adapted from: Center for Disease Dynamics, Economics and Pelidye State of the
Wor |l dés Anti biotireca 2015 and www. can






Fecal fungome
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IBD Database Construction-
UMIBDED

Persons with at least
one IBD contact, Apply case definitions to
1984-1995 (n=10,541) entire health database

Exclude if <3 contacts
beginning prior to 1993
(n=5,359)

Eval uate fnAcase
versus random charts (n=448)

Distribute consent and demographic

guestionnaire to current residents. Optl mi ze case
(n=4,514) versus self-reported diagnosis

60%

NCrohnods dinslklacseeroat i ve c ol jﬁ\ﬁaliyz% Pnedical contact patterns

(n=1,230) (n=1,222) for questionnaire respondents.

(n=2,725)
ANo | BDO

(n=273)

Bernstein Am J Epidemiol 1999
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Association between the use of antibiotics in the first year of
life and pediatric IBD

A UMIBDED + matched cohort

A Incidence of antibiotic use in 1sty of life in
subjects with IBD vs controls.

A Antibiotic data drawn from DPIN (dates
back to 1995-limits peds cases).

Shaw Am J Gastroenterol 2010



Association between the use of antibiotics in the first year of
life and pediatric IBD

A 36 subjects with IBD mean age= 8.2 y at dx
matched to 360 controls.

A 21 (58%) had O1lantibiotic dispensations in their
1sty of life, vs 39% of controls.

A CD was diagnosed in 75% of IBD cases.

A OR=2.9 (95% cI: 1.2, 7.0) of being an IBD case.

Shaw Am J Gastroenterol 2010



Association between early childhood otitis
media and pediatric IBD: an exploratory
population-based analysis

Cr o h rUlcerative AllIBD

Disease Colitis

AOR P AOR P AOR P
(95%Cl) value  (g506Cl)  value  (g506Cl)  value

. . 0 (2.29- .016 (2.15- .026 (1.50- .001
First OM diagnosis by 252 {2 sl | 20T
1 year of age

First OM diagnosis by 269 ¢z 302 (@07- 03 92gg (150- .001

5.90) 8.50) 5.23)
5 years of age

Shaw J Pediatrics 2012



Metaanalysis for use of antibiotics and risk for
IBD diagnosis in children

Meta Analysis

Study name Subgroup within study Statistics for each study

limit limit Z-Value p-Value

Hviid et al =19 1.077 3.142 2233 0.026
Kronman et al IBD 1.912 2222 18.848 0.000
Shaw et al 20101BD 1.186 5.612 2.391 0.017
Virta et al UConly 0.705 1.748 0451 0.652
Virta et al. CDonly 0972 4367 1.885 0.059

1.401 2386 4.442 0.000

Favours A Favours B

Meta Analysis

Ungaro Am J Gastroenterol 2014
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Progression towards adult-l i ke fl ora over ti me. For each ti
babies were profiled, the mean Pearson correlation was calculated between the
| evel 4 taxonomic profiles of all babies at t hé

Profile (the centroid of 18 (9 male and 9 female) adults (parents)).

Palmer C, Bik EM, DiGiulio DB, Relman DA, Brown PO (2007) Development of the Human Infant
Intestinal Microbiota. PLoS Biol 5(7): el77.



C section delivery as arisk

Children born by CS may have delayed diversification of their
gut microbiota.

Differences in the fecal microbiome have been shown to
persist up to 6 mos in children born by CS versus VD.

A study using ISH on stool in 7 yr olds reported higher
numbers of fecal clostridia species in those born by VD
than those born by CS suggesting delayed effects.

Palmer PLOS Biology 2007
Salminen Gut 2004



Birth by C-section vs Vaginal delivery
and risk of IBD

Controls Siblings

Birth by C
section

Initiated
breastfeeding
by hospital D/C

IBD cases
n=1671

11.6%

n=10488

11.7%

n=1744

11.3%

Bernstein Clin Gastro Hep 2015



Maternal infections warranting antibiotic use
antepartum or peripartum & risk factor of IBD

Within 9
months
prior to
delivery

Within 30
days prior
to delivery

In hospital;
peripartum

5.5%

Controls

n=10488

IBD Siblings

cases n=1744
n=1262

17.0% 18.7%

15.2% 15.1%

5.3% 1.2%

Bernstein IBD 2017



Our data do not support the hypothesis that
alterations in the gut microbiome in the days to
weeks following delivery are critical for risk for IBD.

This in turn implies that events happening later in
childhood may be more important in altering the
developing gut microbiome and enhancing risk for
the development of IBD.
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Neonatal and 15t year events

From 1979 data were available on:
gestational age,

APGAR score,

neonatal ICU admission,

birth weight.

18 different categories of infection

4 categories of gastrointestinal illness,
Failure to thrive

Hospital readmission.

Rural vs urban residence
Family SES by quintile at birth.

Bernstein Gastroenterology 2019



Early Life Predictors of Development of IBD

Maternal diagnosis of IBD
(OR=4.53, 95%CI 3.08-6.67)

Neonatal >

period : : : —
Highest socioeconomic quintile
(OR=1.35, 95%CI 1.01-1.79)

Highest socioeconomic quintile Infections
(OR=1.35, 95%CI 1.01-1.79) (OR=1.39, 95%CI 1_09.)1_79) IBD
Infections IBD
(OR=1.63, 95%CI 1.18-2.24) by ever
> age
1st year of life Infections 20
(OR=3.06, 95%CI 1.07-8.78)
>

Bernstein Gastroenterology 2019



1St year events

Comparing cases to siblings:
there were no predictors of
developing IBD at any age.

Bernstein Gastroenterology 2019



Neonatal and 15t year events

Conclusions

Being in the highest SES quintile at birth increases
the risk for developing IBD,

perhaps supporting the hygiene hypothesis.

The significant predictor of being diagnosed with
IBD by age 10 or age 20 was having an infection
within the first year of life, which may reflect use
of antibiotics, or an effect of the actual clinical
problem at a critical age for gut microbome
development.

Bernstein Gastroenterology 2019



Our data do not support the hypothesis that
alterations in the gut microbiome in the days to
weeks following delivery are critical for risk for IBD.

Events happening later in the first year of life

may be more important in altering the
developing gut microbiome and enhancing risk for

the development of IBD.



We found a consistent association between antibiotic

dispensations 2-5 years prior and the odds of adult-
onset IBD.

Similar association with CD and UC

Shaw Am J Gastroenterol 2011



Metaanalysis for use of antibiotics and risk for
IBD diagnosis in adults

Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio

Card et al 1.320
Castiglione et al 0.932
Gearry et al 1.290
Han et al 3.394
Margolis et al 1.390
Shaw et al 2011 1.270

limit

1.0583
0.757
1.024
2.519
1.018
1.197

limit

1.655
1.147
1.625
4573
1.897
1.347

Z-Value

2.408
-0.663
2.159
8.034
2.075
7.955

p-Value

0.016
0.507
0.031
0.000
0.038
0.000

[ 1.431

1.116

1.834

2.827

0.005 |

12=90.07, p = 0.00

Ungaro Am J Gastroenterol 2014
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PC1 (9%)

Crohn’s disease

Enterobacteriaceae
Pasteurellaceae
Fusobacteriaceae
Neisseriaceae
Veillonellaceae
Gemellaceae
Bacteroidales
Clostridiales
Erysipelotrichaceae

Bifidobacteriaceae

. — PCT(9%) PC1 (9%)
[ —

Alpha diversity (Chao1) Terminal lleum

Stool
Rectum
M Terminal ileum

0.1 10 0.01 0.1 1 10
Cases versus control Cases with antibiotics versus control

Fold change

Gevers Cell Host & Microbe 2014



A Healthy humans before, during and after a 5-day course
of oral ciprofloxacin demonstrated decreased diversity,
richness and evenness of the fecal microbiota.

A The abundance of roughly 1/3 of the bacterial taxa
changed during ciprofloxacin administration.

A Although the microbiota largely returned to
pretreatment community composition at 4 wks post
ciprofloxacin, several bacterial taxa failed to recover,

A Conclusion: Changes to the microbiota can persist
following a short course of oral antibiotics.

Dethlefson PLoS Biol 2008



Dietary Impact on Microbiome

A Diversity greatest

In herbivores

A Carnivores least
diversity

Diversity required

for plant based diet

Ley, Science, 2008;320



