
Phenotype at diagnosis predicts recurrence rates in Crohn’s disease 
 
Frank L. Wolters1, Maurice G. Russel2, Jildou Sijbrandij3, Ton Ambergen4, Selwyn Odes5, Lene Riis6 
Ebbe Langholz6,  Patrizia Politi7, Asghar Qasim8, Ioannis Koutroubakis9, Epameinondas Tsianos10, 
Severine Vermeire11, João Freitas12, Gilbert van Zeijl3, Ole Hoie13, Tomm Bernklev13, Marina Beltrami 
14, Dolores Rodriguez15, Reinhold W. Stockbrügger1 and Bjørn Moum13 on behalf of the European 
Collaborative study group on Inflammatory Bowel Disease (EC-IBD) 
 

1 Department of Gastroenterology and Hepatology 
  University Hospital Maastricht 
  Maastricht 
  The Netherlands 
 
2 Department of Gastroenterology and Hepatology 
  Medisch Spectrum Twente 
  PO Box 50000  
   7500 KA Enschede 
  The Netherlands 
 

 3 MEMIC, Centre for data and information management 
   University of Maastricht 
   Maastricht 
   The Netherlands 
 
4   Department of Methodology and Statistics 
   University of Maastricht 
    Maastricht 
   The Netherlands 
 
5   Gastroenterology Unit 

Soroka University Hospital 
Ben Gurion University of the Negev 
Beer Sheva  
Israel 

 
6   Medical Department  

Herlev Hospital 
University of Copenhagen 
Herlev 
Denmark 
 

7  Servizio di Gastroenterologia 
Ospedale di Cremona 
Cremona 
Italy 
 

8  Adelaide & Meath Hospital 
Dept of Gastroenterology 
Trinity College, Tallaght 
Dublin  
Ireland 
 

9   Department of Gastroenterology 
 University General Hospital 
 Heraklion  
 Crete 
 Greece 
 

10   Division of Internal Medicine 
    University of Ioannina 

 Gut Online First, published on December 16, 2005 as 10.1136/gut.2005.084061

Copyright Article author (or their employer) 2005. Produced by BMJ Publishing Group Ltd (& BSG) under licence. 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.084061 on 16 D

ecem
ber 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 2

    Ioannina 
    Greece 
 
11   Department of Gastroenterology 
    UZ Gasthuisberg 
    University of Leuven 
    Leuven 
    Belgium 
 
12   Department of Gastroenterology  
     Almada Regional Health Department 
     Portugal  
 
13 Oestfold Central Hospital 
   Department of Medicine, Section for Gastroenterology 
   N-1603 Fredrikstad 
   Norway 
 
14   Arcispedale S. Maria Nuova Azienda Ospedaliera 
     Reggio Emilia 
     Italy 
 
15   Hospital Xeral de Vigo 
     Vigo  
     Spain 
 
Corresponding author: 
F. L. Wolters, MD 
Department of Gastroenterology and Hepatology 
PO Box 5800 
6202 AZ MAASTRICHT 
THE NETHERLANDS 
E-mail: frankwolters@ace-on-air.nl 
 
Keywords: Crohn’s disease, phenotype, recurrence, cohort, follow-up 
 
Abbreviations 
CD     Crohn’s disease   
CI    Confidence Interval 
EC-IBD  European Collaborative study group of Inflammatory 

Bowel Disease  
ePpPFU  electronic Physician per Patient Follow-up form 
PQ     Patient Questionnaire 
HR    Hazard Ratio 
IBD     Inflammatory Bowel Disease  
LTFU     Lost to follow-up 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.084061 on 16 D

ecem
ber 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 3

 
ABSTRACT 
Background: In Crohn’s disease (CD), studies associating phenotype at diagnosis 
and subsequent disease activity are important for patient counselling and health care 
planning.  
Aims: to calculate disease recurrence rates and to correlate these with phenotypic 
traits at diagnosis. 
Methods: A prospectively assembled uniformly diagnosed European population-
based inception cohort of CD patients was classified according to the Vienna 
Classification for disease phenotype at diagnosis. Surgical and non-surgical 
recurrence rates throughout a ten-year follow-up period were calculated. Multivariate 
analysis was performed to classify risk factors present at diagnosis for recurrent 
disease. 
Results:  A total of 358 were classified for phenotype at diagnosis of whom 262 
(73.2%) had a first recurrence and 113 patients (31.6%) a first surgical recurrence 
during the first 10 years after diagnosis. Patients with upper gastrointestinal disease 
at diagnosis had excess risk of recurrences (Hazard Ratio (HR): 1.54, 95% 
Confidence Interval (CI): 1.13 - 2.10) whereas age ≥ 40 years at diagnosis was 
protective (HR: 0.82, 95% CI: 0.70 - 0.97). Colonic disease was a protective 
characteristic for resective surgery (HR: 0.38, 95% CI: 0.21 - 0.69). More frequent 
resective surgical recurrences were reported from Copenhagen (HR: 3.23, 95% CI: 
1.32 - 7.89).  
Conclusions: A mild course of disease in terms of disease recurrence was observed 
in this European cohort. Phenotype at diagnosis had predictive value for disease 
recurrence with upper gastro-intestinal disease being the most important positive 
predictor. A phenotypic North-South gradient in CD may be present illustrated by 
higher surgery risks in some of the Northern-European centres. 
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INTRODUCTION 
  
Crohn’s disease (CD) is a chronic inflammatory condition that can be distributed 
throughout the entire gastrointestinal tract. There has been controversy regarding its 
aetiology. Both infectious agents like Mycobacterium paratuberculosis(1) as well as 
the autoimmune pathogenetic route(2) have been proposed. The course of CD is 
variable and has been notoriously difficult to predict based on information acquired at 
the moment of diagnosis.(3, 4) For clinical purposes categorisation is desirable to 
correlate a restricted number of identifiable phenotypic subgroups at diagnosis with 
clinical outcome measures during subsequent follow-up. This may enable the 
clinician to classify patients at diagnosis into high and low risk groups and to inform 
patients more precisely, early after diagnosis, about their possible disease course. 
Furthermore, it may serve as background information to direct trials of long-term 
therapeutic strategies for subgroups of patients early during course of disease. 
Correlates of “phenotype at diagnosis” and “disease recurrence” should preferably be 
evaluated in unselected patient samples, gathered within a restricted time frame and 
using uniform diagnostic criteria.(5) 

The aim of this study was to evaluate whether, in CD, phenotype at diagnosis 
correlates with surgical and non-surgical recurrence rates during the first ten years 
after diagnosis, using a population-based European inception cohort. 

 
MATERIALS AND METHODS 

Patients and centres 
Between October 1991 and September 1993 the European Collaborative study group 
of Inflammatory Bowel Disease (EC-IBD) created a prospective and uniformly 
diagnosed population based inception cohort of 2201 patients afflicted with 
Inflammatory Bowel Disease (IBD) within 20 well described geographical areas in 
twelve European countries.(6) In this cohort 706 CD patients were diagnosed with 
CD, 1379 with Ulcerative Colitis, and 116 with Indeterminate Colitis.(7)  

In the present follow-up study, all centres that originally participated in the EC-
IBD cohort were approached to take part. Thirteen out of the original 20 centres from 
nine countries participated, including 483 out of the original 706 CD patients (68%). 
Study areas and study area populations have previously been described in detail.(7) 
Patients were followed up from inception between October 1st 1991 and September 
30th 1993 until data inclusion between August 1st 2002 and January 31st 2004 or any 
date prior to that data inclusion period, indicated to be either the date of death or “lost 
to follow-up” (LTFU).  

Before the start of the data collection, an arbitrarily chosen minimal response 
rate per centre was set at 60%. Centres that did not comply with this minimum 
response rate were analysed separately from those that did.  

 
Ten-year clinical follow-up project 
The currently presented study was part of a large ten-year clinical follow-up study 
project, encompassing multiple aspects of disease outcome in patients with IBD. This 
study project was launched in 1998, granted by the European Commission in 2000, 
started in 2001 and was recently finished in February 2005. Details of the methods 
used in this project were extensively described elsewhere.(8) Apart from collection of 
clinical data regarding vital status, disease activity, medication use and surgical 
interventions, patients were invited to complete a Patient Questionnaire (PQ). The 
PQ contained questions regarding demographic details ,life style and family history. 
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Data inclusion was facilitated by an electronic utility available on an Internet-based 
website.(9)  
 
Definitions 
Patients were retrospectively characterized according to the Vienna 
classification.(10) Recurrences were dated on the ten-year follow-up time scale and 
recorded as being either surgical or non-surgical. A surgical recurrence was defined 
as an episode of increased disease activity requiring surgical intervention either with, 
or without medication change. Surgical recurrence was further classified being either 
resective (part of the bowel was resected) or any other types of surgery (including 
abscess drainages, fistula operations etc). A non-surgical recurrence was defined as 
an episode of increased disease activity requiring only medication change. In the 
present study, “all type recurrences” defined as surgical plus non-surgical 
recurrences, “surgical recurrences” defined as resective plus non-resective surgical 
recurrences and “resective surgical recurrences” are presented as endpoints. 
  
Statistical analysis 
Cox regression analysis was applied to identify risk factors for first, second and third 
recurrences. Values of the patient groups with disease location in the terminal ileum, 
inflammatory disease and from Vigo were randomly chosen as the references to 
calculate the Hazard Ratios in the disease location, disease behaviour and 
residential groups respectively. Survival curves displaying cumulative recurrence 
rates for each phenotypic subgroup were derived with the Kaplan-Meier method. For 
both these analyses the Statistical Package for the Social Sciences (SPSS 11.5.1 for 
Windows; SPSS Inc., Chicago, IL) was used. A Cox proportional hazard frailty 
model(11) was applied to identify risk factors for disease recurrence incorporating all 
recurrences that occurred throughout the observation time, using the Stata statistical 
software package.(12)  

In both multivariate models, besides phenotypic characteristics at diagnosis, 
also sex, place of residence, educational status, smoking behavior, oral 
contraceptive, appendectomy and family history for IBD at that moment were 
considered as confounding factors. In the Cox-regression analyses, disease 
recurrence rates were adjusted for both 5-ASA and azathioprine use. 
 
RESULTS 
Follow-up 
Ten of the participating 13 centres from seven European countries and Israel 
complied with the minimal 60% response threshold leaving 380 patients of whom 282 
(74%) had a complete dataset at follow-up (median follow-up duration: 123 months, 
range 107-141). The remaining 98 patients were “lost to follow-up” (LTFU). Nine of 
these appeared to have a date of last visit equal to the date of diagnosis, 13 had an 
unknown disease location and/or disease behaviour at diagnosis: these 22 patients 
were left out of the analysis. The remaining 76/98 patients LTFU with known disease 
phenotype at diagnosis (median follow-up duration: 49 months, range 1-120), 
including 36 deaths (median time from diagnosis until death: 51 months [range 3 -
120]), were lost at varying moments throughout the observation time and stayed in 
the analysis until the moment of loss or death. Details of patients who died during this 
observation were presented previously.(13) Patients ≥ 40 years at diagnosis were 
more likely to be LTFU (41 of 117 [35%] versus 35 of 241 [14.5%] for patients < 40 
years at diagnosis). The difference appeared to be caused by deaths that occurred in 
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the older patient group (33 deaths in patients ≥ 40 years versus three in patients < 40 
years at diagnosis).  Furthermore, patients with colonic disease at diagnosis were 
more likely to be LTFU compared to the other disease location groups (39 of 76 
patients LTFU had colonic disease location (51%) versus 112 of 282 (39%) with 
completed follow-up). This was caused by twenty-one patients deceased, who had 
colonic disease location at diagnosis. Patients ≥ 40 years at diagnosis were more 
likely to have colonic disease (p=0.03). Patients LTFU were not different compared to 
patients with complete follow-up in terms of sex and disease behaviour at diagnosis. 
Details of the 358 patients left for the recurrence analyses are summarized in Table I. 
 

Lost to Follow-up Total number of patients: 358 Total Complete Follow-up 
Lost during course Dead 

Age at diagnosis  
≤  40 years 241 206 (86) 32 (13) 3 (1) 
≥ 40 years 117 76 (65) 8 (7) 33 (28) 
Disease location at diagnosis  
Terminal ileum 53 45 (85) 5 (9) 3 (6) 
Colon 151 112 (74) 18 (12)   21 (14) 
Ileo-colon 134 110 (82) 14 (10) 10 (8) 
Upper gastro-intestinal 20 15 (75)  3 (15)    2 (10) 
Disease behaviour at diagnosis  
Inflammatory 264 207 (78) 29 (11) 28 (11) 
Stricturing 57 47 (82) 4 (7) 6 (11) 
Penetrating 30 23 (77) 5 (17) 2 (6) 
Stricturing and penetrating 7 5 (71) 2 (19) 0 
Residence 
Area Country 

 

Almada Portugal 9 5 (55) 4 (45) 0 
Beer Sheeva Israel 20 15 (75) 4 (20) 1 (5) 
Copenhagen Denmark 58 42 (72) 6 (10) 10 (18) 
Cremona Italy 9 8 (89) 0 1 (11) 
Ioannina Greece 6 4 (66) 1 (17) 1 (17) 
Heraklion Greece 15 8 (53) 4 (27) 3 (20) 
Oslo Norway 103 85 (82) 8 (8) 10 (10) 
Reggio Emilia Italy 32 24 (75) 5 (16) 3 (9) 
South Limburg The Netherlands 77 66 (86) 7 (9) 4 (5) 
Vigo Spain 30 25 (83) 2 (7) 3 (10) 

 
 
Table I: Number of patients with complete follow-up and LTFU according to disease 
phenotype at diagnosis and place of residence. (): percentage of total 
 
Recurrence rates 
Figure 1 shows cumulative recurrence rates for the entire cohort for all and surgical 
recurrences. Of 358 patients observed in this population-based cohort, 96 patients 
(26.8%) experienced not a single recurrence, 63 (17.6%) had one and 45 (12.6%) 
had two all type disease recurrences during the first ten years after diagnosis. 

First all type cumulative recurrence rates were 34%, 69.2% and 77.5% one, 
five and ten years after diagnosis respectively, whereas first surgical recurrence rates 
were 9.4%, 27.3% and 33.5% one, five and ten years after diagnosis respectively. Of 
358 patients at risk, 25% had an all type recurrence after seven, 50% after 27 and 
75% after 104 months whereas 25% were operated within the first 58 months after 
diagnosis. The majority of patients (96 of 110) with a first surgical recurrence had 
resective surgery; first resective surgical recurrence rates were 7.1%, 21.2% and 
28.9% one, five and ten years after diagnosis respectively. Within the first 89 months 
after diagnosis, 25% underwent a surgical procedure entailing bowel resection.  

Second all type cumulative recurrence rates were 40.2%, 76.9% and 82.6% 
one, five and ten years after the first recurrence respectively, whereas second 
surgical recurrence rates were 17.8%, 32.3% and 53.6% one, five and ten years after 
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the first surgical episode respectively. Of 258 patients at risk, 25% had an all type 
second recurrence after seven, 50% after 23 and 75% after 63 months following the 
first episode, whereas in the case of second surgical recurrences of 110 patients at 
risk, 25 % recurred within 39 and 50% within 115 months following the first surgical 
episode. All type (both surgical and non-surgical) recurrence rates were 5.7%, 37% 
and 63% one, five and ten years after the first surgical episode respectively. Second 
resective surgical recurrence rates were 2.2%, 18.5% and 35.9% one, five and ten 
years after the first bowel resection respectively. Within the first 88 months after the 
first resective surgery, 25% of the 93 patients at risk had been operated for a second 
bowel resection. All type (both surgical and non-surgical) recurrence rates were 
1.1%, 36.8% and 57.4% one, five and ten years after the first resective surgical 
episode respectively. 

Third all type cumulative recurrence rates were 45.9%, 62.9% and 76.4% one, 
two and five years after the second recurrence respectively whereas third surgical 
recurrence rates were 15.5%, 21.3% and 49.6% one, two and five years after the 
second surgical episode respectively. Of 187 patients at risk, 25% had an all type 
third recurrence after six, 50% after 14 and 75% after 68 months following the 
second episode, whereas in the case of third surgical recurrences of 39 patients at 
risk, 25 % recurred within 35 and 50% within 76 months following the second surgical 
episode. All type (both surgical and non-surgical) recurrence rates were 34.6 and 
66.2% one and five years after the second surgical episode respectively. Third 
resective surgical recurrence rates were 5.9%, 13.1% and 39.8% one, two and five 
years after the second bowel resection respectively. Twenty five percent of the 17 
patients at risk had been operated for a third bowel resection within the first 40 
months after the second resective surgery. All type (both surgical and non-surgical) 
recurrence rates were 11.8% and 61.8% one and five years after the second 
resective surgical episode respectively. 
 
Risk factors 
Patients with upper gastrointestinal disease location at diagnosis were found to have 
increased risk for the first all type recurrence (p=0.05). Patients using 5-ASA 
treatment were more likely to experience a first (p<0.01) and second (p=0.02) all type 
and first (p<0.01) and second (p<0.01) surgical type of recurrence. Azathioprine use 
was not associated with either increased or decreased recurrence risk. In 116 
patients of the 358 (32%) data concerning smoking behaviour during observation 
time were not available. Apart from the 76 patients LTFU, 40 other patients whose 
clinical data were traced, appeared not available for the PQ. The multivariate 
analysis of the 242 patients with complete PQ data, showed that patients who had 
stopped smoking after diagnosis were protected from first (p=0.01) and second 
(p=0.05) disease recurrences whereas in smokers no significant effect was observed. 
Patients older than 40 years at diagnosis were protected from a second all type 
recurrence (p= 0.02). More surgical (p=0.02) and resective surgical first recurrences 
(p<0.01) were reported from Copenhagen. 

When all recurrences that had occurred throughout the entire observation 
period were jointly considered in the Cox proportional hazard frailty model, upper 
gastrointestinal disease location at diagnosis was the only significant positive 
predictor for all types of recurrences (p<0.01). Nearly all patients (19/20) with upper 
gastrointestinal disease location had non-penetrating disease. All seven patients 
within this group who were operated had resective surgery. These seven had an 
excess risk for a second surgical recurrence. The Cox proportional hazard frailty 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.084061 on 16 D

ecem
ber 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 8

model revealed age ≥ 40 years at diagnosis to be a protective characteristic with 
regard to disease recurrence of any type (p=0.01).  Colonic disease at diagnosis 
protected from resective surgery (p<0.01). In both all type and resective surgical 
categories, significantly more recurrences were reported from Copenhagen (p=0.04 
and p=0.01, respectively). Significant less recurrences of all type were reported from 
Ioannina (p=0.03), Oslo (p<0.01) and Reggio Emilia (p=0.04).  

 
DISCUSSION 
This European population-based clinical 10-year follow-up study of patients with CD, 
overall showed a relatively benign disease course and evidenced that phenotype at 
diagnosis has a predictive value for disease recurrences. 

Previous studies reporting on surgical and non-surgical recurrence rates for 
different phenotypes - being either population-based or from referral centres - differ in 
terms of geographical origin, selection of patients, era of observation, duration of 
follow-up, treatment habits and surgical techniques applied. The use of population-
based cohorts is obligatory in order to describe true phenotype disease-outcome 
correlations. Most previous population-based studies reporting on disease outcome 
and analysing inception periods of one or more decades are from single geographical 
areas(5), in contrast to the present continent-wide approach. 

This study has several strong methodological characteristics. First, a 
population-based prospectively and uniformly diagnosed inception cohort of CD 
patients was used, originating from ten well described geographical areas in seven 
European countries and Israel. Second, the patient inclusion took place during a 
short period of two years. All patients were followed throughout the same time period 
and had, except for those who died and were lost to follow-up, approximately 
identical observation times. This minimized differences in treatment practices that 
could have influenced outcome during the course of the study as it may be 
encountered in observational cohort studies that incepted new patients during 
decades. Third, the data collection of the present follow-up study was uniform, and 
efficient. Fourth, to our knowledge, no previous cohort study had the opportunity to 
correlate disease phenotype at diagnosis according to the Vienna classification with 
disease recurrence. 

There are some limitations to this study. First, even though the total number of 
patients as a whole is sizable, some participating centres and clinical subgroups 
represented low numbers. Second, fifty percent of the original EC-IBD centres 
participated in this study, leaving 52 % of CD original patients. Possibly, centres with 
more interest in IBD and therefore more expertise in treatment participated, which 
might have been a source of bias. The seven centres that refrained from participation 
did so because of technical and/or logistic reasons. This did, however, not jeopardize 
the population-based character of the study, since all original participating centres 
had individually met the criteria for population-based patient inclusion when the 
cohort was formed in the period of 1991-1993. Third, treatment modalities like 
surgery and change in prescribed medication were used as indicators for disease 
activity. Inter-physician variability in surgical treatment of increased disease activity in 
CD has been demonstrated.(14) Furthermore, recordings in patients’ files concerning 
non-surgical recurrences may have varied between doctors and centres and thus 
hampered the analysis. In all centres involved in this study, physicians instructed 
their patients to treat themselves without prior consultation in case of mildly 
increased disease activity. Such episodes of increased disease activity were mostly 
not reported in the patient files and were thus not included as recurrences reported in 
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this study. Therefore, the actual number of mild flares was possibly underestimated 
in this follow-up study. There is, however, no reason to assume that this 
underestimation would have been different between the different phenotypic groups. 
Fourth, CD patient classification by pattern of disease behaviour at diagnosis was 
previously shown to yield only a fair inter-observer agreement.(15) In the present 
study, uniform definitions were used to classify patients at diagnosis regarding 
disease location and disease behaviour. These findings were clearly reported in 
patient files. Accordingly, the risk of interpretative classification was minimized. Fifth, 
even though recent observations have correlated disease phenotype in conjunction 
with genotype and disease course(16-18) this study had not been designed to 
incorporate genotypic features into the analyses. 

In the present observation, the time intervals needed for 50% of the patients at 
risk to recur decreased from first to second to third episodes in both all type (27, 23 
and 14 months) and surgical recurrences (58, 39 and 35 months). This finding 
represents the already reported phenomenon in CD patients that previous relapse 
rates positively influence relapse rates during subsequent course(3, 19). However, 
the course of disease in terms of disease recurrence as observed in this European 
cohort must be considered as mild as more than half (57%) of all patients had two 
recurrences or less during the entire 10 year observation period. Particularly  the 
resective surgical disease recurrence rate was low (28.9%) when compared to 
previous population based observations with resective surgical recurrence rates 
varying between 34 and 71% ten years after diagnosis.(5) However the re-operation 
rates as found in this series were comparable with previous observations.(3, 20, 21) 
Between 54 and 57 percent of patients, who needed resective surgery during the first 
15 years after diagnosis, were found to be operated within the first year after 
diagnosis in previous series.(3, 21, 22) This was not confirmed in the present study 
as approximately 25% of the patients needing resective surgery within the first 10 
years after diagnosis was operated during the first year after diagnosis. Improved 
and possibly more aggressive early initiated maintenance therapy policies used 
during the last decade, compared to earlier decades that all previous observations 
reported on, may have contributed to these differences. Additionally, increasing 
reluctance towards surgery in CD patients in general may have played a role.  

Disease recurrence after diagnosis in CD, either both surgical plus non-
surgical(3, 23) or surgical alone(3, 4, 20-24), and phenotypic risk factors at diagnosis 
have previously been studied in population-based cohorts. Although not consistently 
reported in all these studies, small bowel involvement, peri-anal disease and age 
between 45 and 59 at diagnosis were found to be risk factors for surgical and/or for 
non-surgical disease recurrence. The present study found upper gastro-intestinal 
disease location and young age at diagnosis to be risk factors. Disease behavioural 
characteristics at diagnosis were not found to be involved as risk factors in the 
present study. This could be explained by previously shown instability of these 
features during subsequent course. A large part of patients evolve from inflammatory 
disease behaviour at diagnosis into either stricturing or penetrating categories during 
the first ten years after diagnosis.(25, 26)  

The correlation between disease phenotype at diagnosis and surgical 
recurrence rates was reported in one referral centre based study, showing 
penetrating disease to be a risk factor for surgical recurrence.(27) In a larger number 
of referral centre based patient samples post-surgical recurrence rates have been 
correlated to phenotypic traits at first surgery.(19, 28-31) Established phenotypic risk 
factors for post-surgical disease recurrence were young age(32) and perforating 
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disease.(19, 27-29, 33, 34) The first mentioned finding was confirmed in the present 
study.  

Other factors and disease-related or therapeutic circumstances have been 
related to reduction or increase of risk. Smoking is a firmly established life style 
related risk factor for general or postoperative disease recurrence. In the present 
study non-smoking was a factor that protected against disease recurrence. Smokers 
were not found to have increased recurrence risk but this result may have been 
influenced by the considerable number of patients whose data on smoking behaviour 
were not available.  

The wide spread introduction of different immuno-modulatory maintenance 
treatment modalities during the last four decades has reduced both general and 
postoperative disease recurrence rates.(35-38) In this study, adjustment for 
concomitant 5-ASA  and azathioprine use during the follow-up period was performed. 
5-ASA use appeared to be positively correlated with disease recurrence. Distinction 
between remission induction and maintenance 5-ASA therapy was not reliably 
possible. However, in most circumstances a combination of both goals is served by 
5-ASA prescription to CD patients. As such, 5-ASA use must probably be regarded 
as an epiphenomenon of recurrent disease rather than a risk factor. Azathioprine use 
appeared not to be associated with such positive effect on disease recurrence risk. 
This could be a sign of its potent immuno-modulatory maintenance effect. 

 Patients from Northern European centres, especially Copenhagen, had higher 
risk of surgical interventions. This may reflect differences in the prevalence of genetic 
defects and possibly a related more aggressive disease phenotype in the North, but 
could also be a manifestation of different treatment policies. However, stenotic 
symptoms not alleviated by medical treatment and pre-stenotic dilatation were 
indicative for resections in patients from Copenhagen(39) and these criteria were not 
any different from those used by other centres.  

In conclusion, an overall relatively benign disease course in a European 
population-based cohort of CD patients was observed, as more than half of all 
patients had two recurrences or less during the first ten years after diagnosis. 
Phenotype at diagnosis appeared to have clear predictive value for disease 
recurrence with upper gastro-intestinal disease being the most important positive 
predictor for disease recurrence. A phenotypic North-South gradient in CD may be 
present as reflected by higher surgery risks in some of the Northern-European 
centres compared to those in the South. Genotypic differences may explain the 
encountered phenotypic gradient and should be subject of further study. 
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Figure legend 
Figure 1 : The cumulative first, second and third recurrence rates for the entire cohort 
for all (I) and surgical (II) recurrences. n: number of patients at risk 
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