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Introduction

Inflammatory bowel diseases (IBD) are chronic gastrointestinal diseases of
unknown etiology. The interaction of environmental, genetical and immunological
might play a central role in its pathogenesis. Recently, the epidemiology of IBD has
changed significantly. According to the tendencies of the last decades, the incidence of
IBD is still high in Western Europe and North America, while increasing incidence
rates were reported from Eastern Europe, Asia, Africa and South America.

To compare the incidence rates of different regions, prospective, multienter studies
were initiated. In the EC-IBD study from the 1990s, no difference was found in the
incidence rates of IBD between Northern and Southern Europe. In the ECCO-EpiCom
study from 2010, the incidence of IBD was twice as high in the Western European
countries compared to the Eastern European countries. In some Eastern European
centers, the incidence of IBD was similar to that in the Western European centers.

Smoking is one of the most important environmental factors in the pathogenesis of
IBD, but it has a dichotomous effect in CD and UC. According to previous studies,
smoking increased the risk for developing CD, and it also had a harmful effect on the
course of the disease with higher need for steroids and immunosuppressives and with
higher surgery rates. In contrast, smoking decreased the risk for developing UC and
favourable disease course was reported in smokers. So far, limited data are available on
the age-and gender-specific effects of smoking in IBD patients.

Extraintestinal manifestations (EIMs) may develop in almost half of the IBD
patients during their disease course. Only few population-based studies are available on
the association of EIM and medical therapy and disease course of IBD.

IBD patients are at higher risk for developing venous thromboembolic events
(VTE), mainly in active disease. So far, few population-based studies were conducted
on the incidence of VTE and their relationship with disease phenotype and disease

outcomes.



Aim

The aims of the PhD thesis are the following:

1-2.

In the multicenter, population-based ECCO-EpiCom study from 2011, our aim
was to investigate the incidence of IBD, the disease phenotype, the medical
therapy and the surgery and hospitalization rates in the participating Eastern and
Western European and Australian centers during the first three months and
during the first year after diagnosis.

In the population-based study from the IBD database from Veszprém county,
our aim was to investigate the association of smoking with disease phenotype,
gender and age of IBD patients, medical therapy and the risk of surgery.

In the population-based study from the IBD database from Veszprém county,
our aim was to investigate the prevalence of EIM and anaemia and their
association with disease phenotype, medical therapy and the risk of
hospitalization and surgery.

In the population-based study from the IBD database from Veszprém county,
our aim was to investigate the incidence of VTE and their relationship with

disease phenotpye, medical therapy and the risk of hospitalization and surgery.



Methods

1-2. The incidence of IBD, disease phenotpye, medical therapy and disease
outcomes in the multicenter, population-based ECCO-EpiCom study from 2011

In this study, five centers from Eastern Europe, nine centers from Western Europe
and one center from Australia participated (Eastern European centers: Prague — Czech
Republic, Veszprém county - Hungary, Kaunas city and district - Lithuania, Chisinau -
Moldova, Timis - Romania; Western European centers: Nicosia - Cyprus, Amager -
Denmark, Herlev - Denmark, Faroe Islands, Ioannina - Greece, Beer Sheva amd
Northern Negev - Israel, Northern Italy, Vale de Sousa - Portugal, Vigo -
Spain; Australian center: Melbourne). IBD patients diagnosed between 01.01.2011 and
31.12.2011 were included. All participating centers used the Copenhagen Diagnostic
Criteria for identifying CD, UC and IBD-unclassified (IBDU). The disease phenotpye
was defined according to the Montreal Classification. Treatment was grouped into five
levels of ascending therapeutical potency: 1. 5-aminosalicylate (5-ASA) therapy (oral
and/or topical 5-ASA treatment + topical steroids), 2. Glucocorticosteroids (oral steroids
+ 5-ASA or local steroids), 3. Immunomodulators (azathioprine, 6-mercaptopurine,
cyclosporine or methotrexate kezelés + steroids), 4. Biological therapy (infliximab or
adalimumab with any of the above), 5. Surgery (major abdominal surgery due to IBD
regardless of medical treatment prior to surgery). Initial treatment was defined as the
highest treatment step reached within the first three months from diagnosis. Patients’

data were entered into the web-based EpiCom database (www.epicom-ecco.eu). Patients

younger than 15 years were included as pediatric patients.

3. The incidence of smoking and its association with disease phenotype, medical
and surgical therapy in the population-based IBD database from Veszprém county

IBD patients diagnosed between 01.01.1977 and 31.12.2008 were included in the
study. Patients were followed up until 31.12.2010 or until death. The included IBD
patients were diagnosed in seven hospitals and outpatients units from Veszprém county,
Hungary. The data collection between 1977 and 1985 was retrospective except the
center in Veszprém, and from 1985, it was prospective in all participating centers.

Patients were diagnosed according to the Lennard-Jones criteria and the disease



phenotype was defined according to the Montreal Classification. Current smoking was
defined smoking as at least 7 cigarettes per week for at least 6 months at diagnosis or
during follow-up. Smoking cessation was defined as complete abstinence for at least 1
year of duration. Past smoking was defined as complete abstinence for at least 1 year
before diagnosis. The source of national smoking data was the National Survey on
Addiction Problems in Hungary 2007 (NSAPH-OLAAP, n=2710), the OLEF 2009
questionnaire for the elderly (aged>65 years, n=27746), and the OEFI Global Youth
Tobacco Survey Hungary 2008 for pediatric age groups (13- to 17-year-olds, n=3861).

4. The prevalence of EIM and anaemia and their association with medical therapy
and disease outcomes in the population-based IBD database from Veszprém
county
Patients diagnosed between 01.01.2000 and 31.12.2012 were included in the study.

The diagnostic criteria, the definition of disease phenotype and the methodology of
inclusion and follow-up of patients were corresponding to the concept of the above-
mentioned study from the population-based IBD database from Veszprém county. Any
condition suggesting an EIM was investigated by a specialist: rheumatologic EIMs as
peripherial arthritis, axial arthropathy including ankylosing spondylitis were diagnosed
by rheumatologists, cutaneous EIMs as erythema nodosum and pyoderma
gangraenosum by dermatologists and ocular EIMs as uveitis and iridocyclitis by
ophthalmologists. For the diagnosis of anaemia the definitions from the World Health

Organization (WHO) were used.

5. The incidence of VTE and their association with disease phenotype, medical and
surgical therapy in the population-based IBD database from Veszprém county

In this study, 1708 IBD patients diagnosed between 01.01.1977 and 31.12.2012
were included. The diagnostic criteria, the definition of disease phenotype and the
methodology of inclusion and follow-up of patients were corresponding to the concept
of the above-mentioned studies from the population-based IBD database from
Veszprém county. For the confirmation of deep venous thrombosis (DVT) compression
ultrasound, while for the confirmation of pulmonary embolism (PE) or thrombosis with

other location computed tomography was used.



Results

1-2. The incidence of IBD, disease phenotpye, medical therapy and disease
outcomes in the multicenter, population-based ECCO-EpiCom study from 2011

The main annual incidence rates for IBD were 11.3/100 000 persons in the Eastern,

14/100 000 persons in the Western European centers and 30.3/100 000 persons in the
Austalian center.
No significant difference was found in the disease location of CD patients between the
Eastern and the Western European centers (p=0.19). A significantly higher number of
CD patients with complicated disease behavior (stricturing and/or penetrating+perianal
involvement) were diagnosed in Eastern Europe compared to Western Europe (43% vs.
27%, p=0.02).

During the first three months after diagnosis, significant difference was found in
the steroid use (19% vs. 34%, p=0.02), but not in the 5-ASA (24% vs. 19%, p=0.32),
the imunomodulator (33% vs. 22%, p=0.08) and the biological use (4% vs. 8%, p=0.31)
between the Eastern and Western European CD patients. Surgery was required in 17%
of the Eastern European and 3% of the Western European CD patients, (p<0.01). In UC,
significant difference was observed in the 5-ASA use (74% vs. 57% and 56%, p<0.01)
and steroid use (17% vs. 30% and 44%, p=0.01) between the Eastern European and the
Western European and Ausztalian patients. The rate of immunomodulator and
biological use did not differ between the Eastern and Western European UC patients
(7% vs. 4%, p=0.24; 1% vs. 2%, p=0.62). One (0.4%) Western European UC patients
required colectomy during the first three months after diagnosis.

During the first year after diagnosis, 9% of the Eastern European and 19% of the
Western European/Australian CD patients were administered biological therapy.
(p=0.04). In logistic regression analysis, disease behavior, perianal disease and
geographic region were independent predictors for biological use (disease behavior:
p=0.003, Odds ratio [OR]: 2.04, 95%confidence interval [CI]: 1.27-3.26; perianal
disease: p=0.008, OR: 3.52, 95%CI: 1.39-8.94; geographic region: p=0.02, OR: 3.21,
95%CI: 1.21-8.5). Surgery rates were significantly higher among the Eastern European
CD patients compared to Western Europe/Australia one year after diagnosis (24% vs.

7%, p<0.001). In Eastern Europe, the need for surgery was associated with ileal disease



location and stricturing disease behavior (pLogRankiqcation=0.008,
pLogRankyenayior<0.001). Hospitalization rates were also higher among the Eastern
European CD patients compared to Western Europe/Australia one year after diagnosis
(34% vs. 21%, p=0.02). In UC, 5% of the Eastern European and 4% of the Western
European/Australian CD patients received biological therapy (p=0.89). The
hospitalization rates in UC patients did not differ between the Eastern European and
Western European/Australian centers one year after diagnosis (16% vs. 16%, p=0.93).

One (0,4%) Western European UC patient required colectomy.

3. The incidence of smoking and its association with disease phenotype, medical
and surgical therapy in the population-based IBD database from Veszprém county

At the time of CD diagnosis, 47.2% were current smokers. The highest rate of
smokers was observed among adult-onset CD patients (52.4%). Smoking was
associated with an increased risk of CD (OR: 1.96, 95% CI: 1.63-2.37; p<0.001).

A change in disease location from ileal/colonic to ileocolonic was significantly
higher among smokers compared with nonsmokers or former smokers (11.7% vs. 4.5%,
OR: 2.81, 95% CI: 1.40-5.66, p=0.003). Similarly, current smokers were at higher risk
of change in disease behavior either 5 years (change from non-stricturing-non
penetrating (B1) to stricturing/penetrating (B2/B3) disease behavior: OR: 1.82, 95% CI:
1.09-3.01, p=0.02; or change from B1 to B2/B3 or change from B2 to B3 18.8% vs.
nonsmokers and former smokers: 11.7%, OR: 1.76, 95% CI: 1.07-2.89, p=0.02) or 10
years after diagnosis (change from B1 to B2/B3: OR: 2.02, 95% CI: 1.30-3.16, p=0.002;
or change from Bl to B2/B3 or change from B2 to B3: 28.0% vs. nonsmokers and
former smokers: 16.9% OR: 1.91, 95% CI: 1.25-2.93, p=0.003).

At the time of UC diagnosis, 14.9% were current smokers. Smoking was
associated with decreased risk of UC (OR: 0.33, 95% CI: 0.27-0.41, p<0.001).
Extensive disease at diagnosis was more frequent in smokers (33.1% vs. 22.9%, OR:
1.67, 95% CI: 1.12-2.47, p=0.01). In a univariate (4.6% vs. 1.5%, p=0.07) and Kaplan-
Meier analysis (pLogRank=0.08) there was a tendency for current smoking to be

protective against colectomy.



4. The prevalence of EIM and anaemia and their association with medical therapy
and disease outcomes in the population-based IBD database from Veszprém
county

EIMs were present in 30% (n=100) of CD patients. In a logistic regression model,
the presence of EIMs was significantly associated with the need for steroid and
azathioprine (AZA). (Pster0id<0.001, paza=0.01). In Kaplan-Meier analysis, IBD-
associated hospitalization and the change in disease behavior was not associated with
the presence of EIM (pLogRank=0.592 és pLogRank=0.762).

EIMs were present in 17.3% (n=60) of the UC patients. The association between
EIMs and the need for steroids and AZA remained significant in a logistic regression
model (Pster0id<0.001, paza=0.002). In Kaplan-Meier analysis, there was a significant
association between the presence of EIMs and the cumulative probability of IBD-related
hospitalization (pLogRank=0.002).

Anaemia was present in 56.7% of the CD and 30.2% of the UC patients. In a
logistic regression model, the need for steroids and AZA and the presence of anaemia
remained significant in both CD and UC patients (CD: Psterid<0.001, paza<0.001; UC:
Psteroid<0.001, paza=0.001). In Kaplan-Meier analysis, there was a significant
association between the presence of anaemia and the time to change in disease behavior
(pLogRank<0.001) and major IBD-related surgery (pLogRank<0.001) in CD, and woth
the time to IBD-associated hospitalization in both CD and UC (pLogRank=0.001,
pLogRank=0.001).

5. The incidence of VTE and their association with disease phenotype, medical and
surgical therapy in the population-based IBD database from Veszprém county

In this study, 22 VTE events were identified in 19 IBD patients (5 CD and 14 UC
patients). The incidence of VTE in IBD was 1.03/1000 patient-years with no difference
between CD and UC: CD: 0.94/1000 patient-years (0.43-2.05), UC: 1.10/1000 patient-
years (0.67-1.79). The cumulative probability to develop VTE in IBD was 0.7%, 1.2%
and 1.5% 5, 10 and 15 years after diagnosis. The incidence of VTE was 1.34/1000
patient-years in males and 0.73/1000 patient-years in females (p=0.03, IRR: 2.94,
95%CI: 1.06-8.15). The risk for developing VTE was associated with extensive disease
(OR: 3.25, 95%CI: 1.13-9.35), presence of fulminant episodes during the disease course



(OR: 4.15, 95%CI: 1.28-13.5), smoking (OR: 3.46, 95%CI: 1.14-10.5) and the need for
steroids (OR: 2.97, 95%CI: 0.99-8.92) in UC.



Conclusions

1. According to the ECCO-EpiCom study from 2011, the incidence of IBD was
still higher in Western Europe compared to Eastern Europe, but similar
incidence rates to those of the Western European centers were found in
Hungary.

2. The use of biological therapy in CD was lower in Eastern Europe compared to
Western Europe/Australia within the first year after diagnosis.

3. Hospitalization and surgery rates were higher among the Eastern European CD
patients compared to the Western European/Australian CD patients.

4. In the population-based study from the IBD database from Veszprém county,
smoking was associated with higher risk for developing CD and with lower risk
for developing UC most prominently in adult-onset patients.

5. In CD, smoking was associated with the change in disease location and disease
behavior.

6. In UC, smoking was associated with lower risk of colectomy. In addition, higher
relapse rate was observed in nonsmokers.

7. The presence of EIM was associated with the need for hospitalization in UC and
with the need for steroids and AZA in both CD and UC. The presence of
anaemia was associated with the change in disease behavior and need for
surgery in CD, and with the need for steroids, AZA and hospitalization in both
CD and UC.

8. In UC, VTE was associated with active disease, extensive disease, presence of

fulminant episodes, the need for steroid and smoking.
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