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Aetiology of IBD: the current 

paradigm 

Environmental factors  

Immune factors  Genetic factors  



Genetics of IBD: familial UC 

Probert et al Gut 1993 



Genetics of IBD: familial CD 

Probert et al Gut 1993 



Message from families studies 

 

Å s for CD is 20-35 

 

Å s for UC is 10-15 

 

ÅThis implies a greater genetic contribution 

in CD than UC 



Genetics of IBD: NOD2 



NOD2 in epithelium in health 
NOD2 may be expressed at gut surface, 

in epithelial or Paneth cells; its interacts 

with muramyl dipeptide (MDP) from 

bacteria proteoglycans via its leucin rich 

repeat (LRR) domains of NOD2 

activates NFkB and defensin release 

from Paneth cells. 

NOD2 mutation = reduced  defensin 

and increased risk from bacterial 

infection.  

 

Beneath the surface, antigen presenting 

cells using NOD2 and toll-like receptor 

(TLR) interact to regulate inflammation 

(via pro-inflammatroy cytokines). 

Xavier, Podolsky NEJM 2007 



NOD2 in disease 
NOD2 may be expressed at gut surface, 

in epithelial or Paneth cells; its interacts 

with muramyl dipeptide (MDP) from 

bacteria proteoglycans via its leucin rich 

repeat (LRR) domains of NOD2 

activates NFkB and defensin release 

from Paneth cells. 

NOD2 mutation = reduced  defensin 

and increased risk from bacterial 

infection.  

 

Beneath the surface, antigen presenting 

cells using NOD2 and toll-like receptor 

(TLR) interact to regulate inflammation 

(via pro-inflammatroy cytokines). 

Xavier, Podolsky NEJM 2007 



NOD2 in LP 
NOD2 may be expressed at gut surface, 

in epithelial or Paneth cells; its interacts 

with muramyl dipeptide (MDP) from 

bacteria proteoglycans via its leucin rich 

repeat (LRR) domains of NOD2 

activates NFkB and defensin release 

from Paneth cells. 

NOD2 mutation = reduced  defensin 

and increased risk from bacterial 

infection.  

 

Beneath the surface, antigen presenting 

cells using NOD2 and toll-like receptor 

(TLR) interact to regulate inflammation 

(via pro-inflammatroy cytokines). 

Xavier, Podolsky NEJM 2007 



 
Odds ratio for CD from NOD2 

mutations 

 Hetero-
zygote 

Homo-
zygous 

Compound 
Het 

 One copy Two 
copies 

Two different 
copies 

Hugot 3 38 44 

Ogura 1.5 17  

Hampe 2.6 42  

Ahmad 2.4 9.8 29.3 

Thanks to M Parkes 



CD: before 11/2010 

Franke Nat Gen 2010 



CD: added in 11/2010 

Franke Nat Gen 2010 



UC: before 3/2011 

Anderson Nat Gen 2010 



UC: added in 3/2011 

Anderson Nat Gen 2010 



Genetic variance explained 



Genetic predictionsé. 



Global picture 

Cosnes Gastro 2011 



Indians 



óAsianô IBD ï over there 

ÅUlcerative colitis in India 

 

Incidence  6/105/year 

Prevalence 44.3/105 Com. based 

House-to-house, biopsy proven 

Not dissimilar to Europeans 

 

Sood Gut 2002 



Whatôs in a name ? 



óAsianô IBD ï over there 

ÅCrohnôs disease in India 

 

ÅNo incidence studies, not rare now 

ÅUC: CD, 8:1 

 

 

Sood Ind J Gastro 2007 



óAsianô IBD ï over there 
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Malays 



óAsianô IBD ï over there 

Malaya:  East Asians: Ulcerative colitis 

39% have pancolitis, 3.4% fulminant UC 

 

Colectomy rate similar to West; 

3.4%, 5.9% 15.6% @ 1,5,10 years 

 

Indians have worse disease and more EIMs 

Hilmi J Dig Dis 2009 



óAsianô IBD ï over there 
ÅMalaya: Crohnôs disease: 34 cases: 

 ileocolonic 38.2%; terminal ileum only 26.5%; colon 
only 23.5%; upper gastrointestinal alone 11.8%. 

  47.1% penetrating disease 

  26.5% had stricturing disease  

  26.5% had non-penetrating/non-stricturing 

ÅHospital admission prevalence 26.0/105 overall 

 Indians 52.6, Chinese 6.9, and Malays 9.3  all/105 

ÅIndians >> Malays [OR 5.67 P <0.001] 

Hilmi W J Gastro 2006 



Changes ï over there 

ÅIncidence and prevalence of UC and CD 

are lower than in the West 

ÅMarked rise in both diseases 

ÅRise in UC precedes that of CD  



Thia, Am J Gastro 2008 

 

Changes ï over there 



Thia, Am J Gastro 2008 

 

Changes ï over there 



Thia, Am J Gastro 2008 

 

Changes ï over there 



Shin  Dig Dis Sci 2011 

 

Changes ï over there 

ÅKorean soldiers: 2003-6 

Å96 new CD, 104 new UC 

ÅMean incidence 3.2 and 3.5/100,000/year 

ÅBUT: 

   2003/4 2005/6 2007/8 

 CD   1.8    2.7    5.1  

 UC   1.7    3.3    5.4 



Leicester 



óAsianô IBD ï over here: Leicester 

Probert et al Gut 1992 
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óAsianô IBD ï over here: Leicester 

Probert et al Gut 1993 



óAsianô IBD ï over here: Leciester 

Probert et al Gut 1993 



óAsianô IBD ï over here:  

new(er) Leicester data 

Carr AJGastro 1999 



Tower Hamlets 



óAsianô IBD ï over here: 

Bangladeshis in E London 

(1997-2001) Cases 
Incidence 

case/105/yr 

 Ulcerative colitis 16 8.2 (2.5-13.9) 

 Crohnôs disease 19 7.3 (2-12.6) 

Tsironi E, Am J Gastro 2004 



óAsianô IBD ï over here: 

Bangladeshis in E London 

Tsironi E, Am J Gastro 2004 

Ratio  

(97-01:81-89) 
95% CI 

Ulcerative colitis 2.1 0 - 4.9 

Crohnôs disease 2.5 1.2- 4.6 



óAsianô IBD ï over here: NW 

Å82 S Asians with IBD, 53% UK born 

 compared to 158 British IBD patients 

Rashid AJG(letter) 2008 



 



 

CANADA 



IBD in children: SW Ontario 

Grieci, J Ped Surg 2009 

Incidence / 105/yr 1997 2002-6 

Ulcerative colitis 10.6 6.01 

Crohnôs disease 3.5 6.0 



IBD in SA children: B. Columbia 

Pinsk, Am J Gastro 2007 

Incidence / 105/yr SA children Non-SA 

Ulcerative colitis 6.7 1.0 

Crohnôs disease 6.4 3.7 



Texans 



IBD in children: Texas 

Malaty, J Ped Gastro Nutr 2010 


