
NOD2 = major Crohn gene causing

ileal stenosis

Juergens M, Brand S et al. J Gastroenterol 2010;45:721-31.
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Hypothesis: NOD2 mutations prevent

infection with Yersinia pestis

Plague in Bern 1349:

2500 deaths 

Death rate: 50%

Plague doctor



NOD2 1007fs (frame shift)-Mutation

Insertion of C (3020insC)  frame shift (fs)  

CCT-TGA Stop Codon       truncated protein

84,2%CD-related surgery

100%Stenosis

100%Ileal involvement

Seiderer J, Schnitzler F, Brand S et al. Scand J Gastroenterol 2006; 41:1421-32. 

Seiderer J, Brand S et al. Inflamm Bowel Dis 2006; 12:1114-21.

Phenotype of 1007fs homozygous carriers

CARD1 CARD2 NOD LRRsCARD1 CARD2 NOD LRRs

CARD1 CARD2 NODCARD1 CARD2 NOD LRRs

CARD1 CARD2 NOD LRRsCARD1 CARD2 NOD LRRs

CARD1 CARD2 NODCARD1 CARD2 NOD LRRs

Most important SNP in Crohn‘s disease



NOD2 1007fs Homozygosity

= Burrill Crohn‘s Regional Ileitis

Crohn B et al. JAMA 1932; 

99:1323-1329.
Seiderer J, Schnitzler F, Brand S, 

et al. Scand J Gastroenterol 2006 

Burrill B. Crohn 

(1884-1983)



Smoking and NOD2 1007fs homozygosity

lead to ileal stenosis requiring surgery

Schnitzler F % Brand S et al. submitted



Crohn‘s disease and smoking

• Smoking: Crohn‘s risk: 2fold  , Ulcerative colitis risk

• Smoking worsens course of CD and increases risk

for fistulas, stenosis and post-operative re-stenosis
Lindberg E et al.  Gut 1992;33:779-82.



The Future: Personalized Medicine

Th17 / Treg function
- IL23R*

- IL12B*
- STAT3

- JAK2*
- TYK2

- CCR6

- IL2/IL21
- RORC

- ICOSLG*
- IL27

- VDR

- IL6ST
- OSM

- CD6
- PTPN22

- FASLG
- TAGAP

- TNFSF15*

- TNFRSF9
- TNFRSF18

- TNFRSF6B
- NFIL3

- CD226

- IL10
- IL2RA

Epithelial barr ier function
- MUC19*

- SLC22A4/5 / IBD5*
- PTGER4*

- NKX2-3*
- TAB1*

- SMAD7

- SMAD3
- GPR35 

- TNFAIP3  

- STAT3

- SMURF1

Bacterial, fungal and viral 
recognition

- NOD2*
- RIPK2

- LGALS9
- CARD9*

- FUT2

- IFNGR2, IFNAR1
- SP140

- LACC1
- IFIH1

- CXCR5

Side effects of therapy

e.g., risk of mycobacterial infection:

IL12B3, TYK23, STAT33

Extraintest. manifestations

e.g., psoriasis:

IL23R, IL12B, PTPN221

Disease behaviour

e.g., stenosis:

NOD21, JAK21

Disease localization 

e.g., ileal involvement:

NOD21

Efficacy of treatment

e.g., response to anti-TNF therapy: 

IL23R2(?)

Predicting the

disease phenotype

Predicting treat-

ment response

Diagnosis 

of Crohn‘s 

disease

Th1 cell function
- IL12B*

- SOCS1*
- STAT1/STAT4

- IL18RAP, IL1R1

- IFNG
- IL27

- LGALS9

Autophag y, APC function, 
ER stress response

- ATG16L1*
- IRGM

- LRRK2; SMURF1
- MST1*

- CD40

- TNFRSF9, TRAF3IP2
- CCL13, CCL2

- PTGER4*
- IRF8

- FCGR2A

- ORMDL3
- ERAP2/ERAP1

Tfh and B cell function
- IL2/IL21

- DOK3
- RASGRP1

- REL
- CXCR5

- GPR183

- PRKCB
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Brand S. Gut 2013;62:1531-3. 



Not all CD patients will need a surgeon %

• Ileal Crohn‘s disease since 1965 (since 52 years!) - and
still no surgery



Risk factors for postoperative CD recurrence

• Early age of surgery

• Short time to first surgery

• Ileocolonic disease

• Active smoking

• Fistulizing disease

• History of prior resection

• Disease progress despite immunomodulators



How to treat Crohn’s disease after surgery?

Regueiro M et al. J Gastrointest Surg 2016; 20: 1415-20. 



Summary (4):

Biomarkers in postoperative Crohn’s disease

• Calprotectin: good surveillance marker

• NOD2 1007fs homozygosity predicts ileal stenosis

• Stop smoking (before and) after surgery!

• Post-operative anti-TNF treatment of patients with high 

risk markers for CD recurrence recommended



Take home message

• Surgery is not curative of Crohn’s disease, most patients 

will relapse after surgery and require immunosuppressives

• Anti-TNFs are more efficious than thiopurines in preventing 

post-operative Crohn’s disease

• Anti-TNF perioperatively likely safe, particularly when given 

several weeks before surgery and when drug levels are low 

(infliximab < 3 ug/ml)

• However, some studies showed an increased risk for 

postoperative complications for anti-TNFs likely due 

selection bias (more severe CD among the anti-TNF-treated 

patients)













History of steroids

1945 1955

Kendall, Pfiffner, 

Reichenstein

Adrenal gland extracts

successfully given to 

patients with adrenal

insufficiency

Hench, Kendall

Mayo-Klinik

Compound E

for rheumatoid

arthritis

Hench, Kendall,

Reichenstein

Nobel Prize for steroids

in Medicine

Schering Co.

Prednison

Prednisolon

1949 1950



Azathioprin is a listed carcinogen
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NOD2

• Mutations increase CD risk but not UC risk

• Mutations in up to 40% of European CD patients
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Schnitzler F, Brand S et al. Immunogenetics 2006; 58:99-106.

Seiderer J, Schnitzler F, Brand S et al. Scand J Gastroenterol 2006; 41:1421-32. 



Feagan BG et al. N Engl J Med 2016;375:1946-1960.

November 17, 2016

Ustekinumab is effective in Crohn‘s disease

and has low rate of side effects



Meta-Analysis (2014): Preoperative infliximab

use and postoperative complications

Ahmed Ali U et al.

Dis Colon Rectum 2014;57:663-74. 



Preoperative infliximab use associated with

slight increase in postoperative complications

Ahmed Ali U et al. Dis Colon Rectum 2014;57:663-74. 



Meta-Analysis (2014): Preoperative infliximab

use and postoperative complications

Yang ZP et al. Int J Surg 2014;12:224-230.



Yang ZP et al. Int J Surg 2014;12:224-230.

Preoperative infliximab use associated with

slight increase in postoperative complications



Anti-TNF therapy and postoperative complications

Rosenfeld G et al. J Crohns Colitis 2013;7:868-77. 



Anti-TNF therapy and postoperative complications

Rosenfeld G et al. J Crohns Colitis 2013;7:868-77. 



Cosnes J et al. Inflamm Bowel Dis 2002;8:244–50.

No medical therapy possible in fibrostenotic 

Crohn‘s disease:
Therefore, don‘t wait too long: Hit hard and hit early!
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Role of Calprotectin in postoperative CD

Wright EK et al. Gastroenterology 2015;148:938-947.


