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PartPart I Epidemiology 

Abstract t 

Background Background 

Thee incidence of inflammatory bowel disease (IBD) seems to be rising. Incidence studies 

couldd provide more insight into geographical differences and thereby potentially lead to 

etiologicall  factors. The aim of this study was to prospectively assess the incidence of 

paediatricc IBD in the Netherlands from 1999 to 2001, using both an active physician case 

reportingg registry, as well as a nation-wide pathology database. 

Methods Methods 

Al ll  paediatricians in the Netherlands were sent monthly identification cards to be returned 

whetherr or not they had diagnosed a new child with IBD. A questionnaire was then sent out. 

Thee pathology database called PALGA, contains reports from all cytologic and histologic 

diagnosess made in the Netherlands. According to pre-set criteria, two independent raters 

searchedd the database for new IBD cases. Double cases were identified through checking 

casess on the basis of sex, date of birth, date of biopsy and place of residence. Age-specific 

incidencee rates were calculated for the Dutch population for the year 2000. 

Results Results 

Inn total, 763 new cases were identified. The overall incidence rate was 7.2 new cases per 105 

childrenn aged < 18 years per year. An exponential increase in incidence with age was 

observed.. Only 24% of the cases were ascertained through the clinical registry. 

Conclusion Conclusion 

Epidemiologicall  studies using active case reporting by physicians may be biased, leading to 

underestimationn of incidence rates. 
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ChapterChapter 1.1 Incidence of Paediatric IBD 

Introductio n n 

Thee incidence of inflammatory bowel diseases (IBD), represented by Crohn's disease 
(CD),, ulcerative colitis (UC) and indeterminate colitis (IC), seems to be rising. In Western 
Europe,, the incidence of adult onset CD has increased dramatically over the last decades, 
whilee the incidence of UC has plateaud.1 In the few reports on childhood IBD, the same 
patternn was observed in reports from Wales, Scotland, Canada and Sweden.2"5 This increase is 
duee to unknown causes, and there is debate about the reality of these time trends.6 However, if 
thesee findings represent a true increase, insight into epidemiological changes over time and 
differencess between countries may ultimately lead to the identification of etiologic factors. 

CDD and UC are multifactorial diseases. A north-south gradient has been demonstrated in 
studiess from Europe and the United States, with the disease being more prevalent in the 
northernn countries.7'8 In the past, it has been suggested that IBD is virtually non-existent in 
developingg countries, but this may be due to the lack of epidemiological studies in these 
countries.66 Environmental factors may be the basis for the geographical variation, while 
differencess in genetic profiles, variable standards of living and differences in race or ethnicity 
mayy be equally important. In addition, comparison of incidence rates between regions and 
countriess may be biased by differences in case ascertainment and diagnostic criteria. 

Inn the Netherlands, two studies have assessed the incidence of IBD: one study gathered 
dataa retrospectively,9 while another prospectively registered new cases.10 The incidence rates 
foundd in the latter study were high compared to surrounding countries. Although the study 
includedd children, the authors did not provide a separate incidence rate for this population. 
Therefore,, the incidence rate of IBD in children in this country is not known. 

AA Medline search for papers from 1966 to 2001 including the keywords 'incidence' and 
'paediatricc IBD' yielded 105 results. Of these, 10 provided incidence rates for the paediatric 
group.2,5'11"188 These rates ranged from 2.2 to 6.9 per 105 for IBD overall, 0.2 to 3.8 for CD, 0.5 
too 4.3 for UC and from 0 to 2.2 for IC. (Table 1) However, most data were gathered 
retrospectively,, which makes the calculation of incidence numbers less reliable. Retrospective 
incidencee studies often suffer from selection bias by the observer, and from bias introduced by 
changess in medical technology leading to improved diagnostic practices.19 This often leads to 
ann underestimation of the true incidence rate. Therefore, prospective studies are generally of 
higherr quality.6 Six studies assembled incidence data of IBD in children prospectively. " ' 
188 All these studies used physician-based registries where physicians had to actively report 
neww cases. Such a registry system is highly dependent upon the registry unit and response 
ratess of individual physicians. 
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Tabl ee 1. 

European n 

year. . 

Scotland" " 
Norwayy n 

Francee 13 

Swedenn 14 

Waless 2 

Denmarkk  15 

Sweden5 5 

Swedenn '6 

Waless " 

incidencee studies 

UKK  and Ireland 18 

inn childhood IB D in 

CD D 
9.7-2.3 3 

2.5 5 
2.1 1 
2.6 6 
2.2 2 
0.2 2 
3.8 8 
1.2 2 
1.4 4 
3.0 0 

UC C 
1.5-1.9 9 

4.3 3 
0.5 5 
1.9 9 
0.7 7 
2.0 0 
2.1 1 
2.3 3 
0.8 8 
1.5 5 

chronological l 

IC C 
--
0 0 

0.6 6 
0.7 7 
--
0 0 
1.1 1 
2.2 2 
0.5 5 
0.6 6 

order, , per r 105 5 

IBDD Overall 
--

6.8 8 
--

5.3 3 
--

2.2 2 
6.9 9 
5.7 7 
2.6 6 
5.2 2 

childrenn per 

Type e off  study 
R R 
P P 
P P 
P P 
R R 
R R 
R R 
P P 
P P 
P P 

IBD== inflammatory bowel disease; CD= Crohn's disease; UC= Ulcerative colitis IC= indeterminate colitis; R= 
Retrospectivee study; P= Prospective study. 

Wee undertook this study to prospectively assess the incidence rate of paediatric IBD in the 
Netherlandss between January 1999 and December 2001. In the Netherlands, children with CD 
andd UC are diagnosed and treated by paediatricians up to the age of 17 years old. A three-year 
periodd was chosen to obtain a reliable average yearly incidence rate. We made use of two 
separatee registration systems, thereby not fully depending on physician reporting. Registries 
dependingg solely on clinical case reporting may be sub optimal because: 1) the relative 
unfamiliarityy of physicians with the disease; 2) variable diagnostic criteria within and between 
centres;; 3) variable interpretation of the definition of a "new case". The approach used in this 
studyy was to use both a clinical registry and a national registry of pathology reports, thereby 
minimisingg the aforementioned drawbacks. 

Methods s 

Patients s 

ClinicalClinical case ascertainment 

Thee Dutch Paediatric Surveillance Unit (NSCK) was founded in 1992 under the auspices 
off  the Dutch Society of Paediatrics, following the example of the British Paediatric 
Surveillancee Unit (BPSU). The aims of this Dutch Unit are to promote scientific research by 
involvingg all Dutch paediatricians in the surveillance of a number of relatively rare disorders; 
too supply information concerning the health care system, and to improve the quality of health 
caree on a primary, secondary or tertiary level. The ultimate goal of a national registration is to 
providee insight into background, prognosis, treatment and prevention of the diseases 
concerned.200 Currently, ten disease entities are included in the registry. 
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ChapterChapter 1.1 Incidence ofPaediatric IBD 

Ass is the NSCK policy, monthly identification cards were sent out to hospital-based 
paediatricianss in the Netherlands, to be returned whether or not in the previous month they 
hadd diagnosed a child under 18 years old with IBD. After the reporting physician had 
providedd initials and date of birth of the new case(s), the DSPU sent back a questionnaire for 
moree detailed information to the physician. For larger hospitals, one paediatrician per centre 
servedd as the reporting physician. 

AA consensus regarding the diagnosis of paediatric IBD has been reached in 1994 by the 
Dutchh Institute for Health Care Improvement (Centraal Beleids Orgaan CBO) including 
memberss from the Dutch Paediatric Society and the Dutch Society of Gastroenterology, 
statingg that the diagnosis should be made based on clinical, radiological and histological 
features.211 To this extent, the consensus has encompassed (ileo)colonoscopy with multiple 
biopsiess in all children who have symptoms compatible with IBD. 

PathologyPathology case ascertainment 

Thee Dutch National Database of Pathology (PALGA), a nation-wide network and registry 
off  histo- and cytopathology, contains standardised abstracts of all pathology reports obtained 
inn hospitals in the Netherlands, covering the total Dutch population of 16 million people. 
Becausee it is an automatic registry, it is not dependent upon the co-operation of pathologists, 
andd missing data due to non-responders virtually do not occur. It is therefore a unique 
databasee and the most reliable source of information for the diagnosis of diseases that require 
histologicall  confirmation, such as IBD. A scientific council evaluates each new study protocol 
forr scientific merit and the Medical Ethics Committee of the PALGA reviews the protection 
off  patient anonymity. Anonymised pathology reports can be obtained including only those 
identifyingg features necessary to perform crosschecking of individual patients with other 
diseasee registries, such as the NSCK. 

Thee search strategy for cases in the PALGA database included reports from histological 
specimenss from children aged < 18 years old, obtained from the small and large intestines 
includingg the anus. Reports containing the diagnosis of villous atrophy, Hirschsprung's 
disease,, aganglionosis, pseudo-membranous colitis and necrotising colitis were excluded from 
thee search. The assumption was that in childhood it is extremely rare to find one of the former 
raree diseases and IBD co-occurring in the same patient. Although CD can present in and be 
confinedd to the upper part of the digestive tract, it is uncommon in this country to perform 
onlyy upper gastrointestinal endoscopy procedures in such rare cases. By consensus, a 
colonoscopyy should always be performed to assess the type, extent, and distribution of 
disease.211 For all selected cases, the history of reports from the entire digestive tract including 
thee oesophagus, stomach and duodenum was extracted from the PALGA database to identify 
incidentt and not prevalent cases. By this strategy, solitary upper gastrointestinal CD could 
alsoo be identified. Two independent investigators selected possible IBD cases: one paediatric 
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researcherr physician-epidemiologist experienced with reading pathological reports (HJL) and 
onee of two paediatric gastroenterologists (HHFD or JAJMT). All cases with a diagnosis of 
CD,, UC and IC were selected, as well as all cases where the pathologist described the 
histologyy as: "non-specific inflammation of (parts of) the large bowel". Reports describing 
onlyy minor inflammation, or solitary inflammation in one biopsy fragment only were not 
selectedd as IBD cases. In case of disagreement between raters about the diagnosis of IBD, the 
thirdd (non-rating) paediatric gastroenterologist was consulted and discussions lead to a final 
conclusion. . 

Measures s 

Questionnaire Questionnaire 

Thee questionnaire that paediatricians received upon registering a new IBD case included 
itemss about age, sex, ethnic background and place of residence of the patient, growth data, 
typee and localisation of disease, diagnostic strategies employed, clinical signs and symptoms, 
extra-intestinall  manifestations of disease, and therapeutic strategies. A stamped envelope was 
includedd for return of the questionnaire. 

MeasureMeasure of disease frequency 

Forr the study of disease frequency, the incidence rate was chosen as measure of effect. 
Thiss is the ratio of the number of cases ascertained in a specified time period (numerator) 
dividedd by the product of the number of persons at risk of becoming ill with the specified time 
periodd (denominator).22 

Numerator Numerator 

Patientss registered through the NSCK as diagnosed with IBD were crosschecked with 
casess identified through the PALGA database. They were crosschecked on the basis of sex, 
datee of birth, residence and date of biopsy. This search would result in three groups: 

1)) Cases ascertained by clinical registration only (not confirmed by the pathology 
database). . 
2)) Cases ascertained by clinical registration as well as by identification from the 
pathologyy database; and 
3)) Cases identified by histological diagnosis only (not ascertained by clinical 
registration). . 

Thee sum of these three figures constitutes the total number of cases. The sum was divided 
byy three to obtain the average one-year number. 
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Denominator Denominator 

Thee denominator consists of the number of children under the age of 18 years old residing 
inn the Netherlands in the year 2000, provided by the Dutch Central Bureau for Statistics.23 

Althoughh this number may fluctuate slightly over the years, mortality and immigration/ 
emigrationn rates for this part of the Dutch population are low, therefore the total number of 
childrenn can be considered stable over the study period. Strictly speaking the number of 
childrenn that were diagnosed with IBD prior to, or during the study period cannot be 
consideredd at risk of developing the disease and should therefore be subtracted from the 
denominator.. However, in the case of low incidence this number does not influence incidence 
ratess and can therefore be neglected. 

Statisticall  analysis 

Thee relation between sex and disease type was tested with the Chi-squared test. The level 
off  agreement between type of disease diagnosed by the clinician and by histology was 
assessedd with Kappa's statistic, which looks at the rate of agreement beyond chance. Kappa 
valuess < 0.4 are considered low agreement, 0.4 to 0.6 moderate agreement, 0.6 to 0.8 
indicatess good agreement, and > 0.8 are considered excellent agreement.24 

Results s 

Reportingg of clinical cases by physicians 

Fromm January 1st 1999 to December 31st 2001, 315 new cases of IBD were reported by 
paediatricianss through the NSCK. For 286 of the reported cases, physicians completed and 
returnedd the questionnaire after two reminders (response rate 91%). Of these, 29 cases were 
reportedd by more than one physician (in total 61 reports); 11 children initially reported as 
havingg IBD proved to have a disease other than IBD; one child was not residing in the 
Netherlandss but came from Aruba (Dutch Antilles); and 18 children were diagnosed prior to 
thee study period. This resulted in a total of 224 clinically reported new IBD cases available for 
analysis.. The distribution of diagnosis by sex is summarised in Figure 1. Of the diagnosed 
childrenn 62% was male. In four cases, the initial diagnosis was not reported by the physician. 
1199 Children (54%) had CD, 63 (29%) had UC, and 37 (17%) were diagnosed as IC. There 
wass no relation between sex and type of IBD (x = 2.58, p= 0.28). 

Casess extracted from the Pathology database 

Thee searches in the PALGA database yielded reports from 5833 patients. Of those, 728 
fulfilledd our criteria for IBD and were regarded as new IBD cases during the study period. 
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Threee children diagnosed with IBD were not residents of the Netherlands but had been sent 
forr diagnostic or therapeutic purposes only to this country. They were from Germany (n= 1), 
Arubaa (n= 1) and Russia (n= 1). Two patients were 18 years or older when diagnosed with 
IBD;; these patients were not included in the analyses. One patient was identified twice in the 
pathologyy database. This resulted in 722 new IBD cases included in the analyses. The 
distributionn of new IBD cases, as identified from the PALGA database is shown in Figure 2. 
Inn this sample, 53% of the new cases were male. There was no relation between child's sex 
andd disease type (jf= 1.07, p= 0.59). 

Numerator Numerator 

Wee calculated three numbers: 
(1)) The number of cases ascertained by clinical registration only (not confirmed by the 

pathologyy database) was 40; of those, 29 were boys (73%). The majority of these (n= 25) 
weree diagnosed with CD, 8 were diagnosed with UC, and 6 were indeterminate, for 1 
childd the diagnosis was not reported. 

(2)) The number of cases ascertained by clinical registration as well as identification from the 
PALGAA database was 181; 61% were boys. Agreement in type of IBD diagnosed 
clinicallyy versus histologically was moderate (6= 0.48, p= 0.0001) (Table 2). In a 
considerablee number of patients (n= 24) who were reported as new cases of CD by the 
physician,, the type of IBD could not be classified by histology, and was therefore labelled 
IC. . 

(3)) The number of cases identified from the PALGA database was 540. Of these, 270 (50%) 
weree boys. The majority (58%) was labelled as IC, 21% as CD, and the remaining 21% as 
UC. . 

Thee combination of clinical reporting and identification from the PALGA database 
resultedd in a total number of new IBD cases over the three-year period of 763. In 5% of the 
cases,, the diagnosis was made by clinical reporting only, whereas 71% of the cases were 
identifiedd through the pathology database only. In 24% of the cases, new cases were identified 
throughh both registration systems, (see Figure 3) 

Denominator Denominator 

Thee total number of children under 18 years old in the Netherlands in the year 2000 was 
3,491,398.. For one-year incidence rates (Figure 3), the age adjusted population number was 
used. . 
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IncidenceIncidence rate 

Inn the years 1999-2001, the total yearly incidence rate for paediatric IBD in the 
Netherlandss was 7.2/105 children. Incidence rates for CD, UC and IC were 2.1, 1.6 and 
3.6/1055 children respectively. The total incidence rate adjusted for the age distribution is 
presentedd in Figure 3. An exponential rise in incidence is observed with age. If only cases 
identifiedd through clinical reporting were used, the overall incidence rate would be 2.1/105. 

100 0 

c/) ) 
CD D 
w w 
CO O 
O O 

CD D 
. O O 

E E 

Figuree 1. 
Diagnosiss by sex of clinically registered new IBD cases. 
IBD== inflammatory bowel disease; CD= Crohn's disease; UC= ulcerative colitis; IC= indeterminate colitis. 

Tablee 2. 
Typee of IBD by clinical and histological diagnosis for cases identified through both 
registrationn systems (n= 181). 

Histologicall  diagnosis 
Crohn'ss disease (73) 
Ulcerativee colitis (45) 
Indeterminatee colitis (62) 

Clinicall  diagnosis 
Crohn'ss disease (93) 

66 6 
3 3 

24 4 

Ulcerativee colitis (54) 
1 1 

33 3 
20 0 

Indeterminatee colitis (33) 
6 6 
9 9 
18 8 

Forr one case the clinical diagnosis was not reported. 
Kappa'ss measure of agreement about type of IBD= 0.46 (p= 0.0001). 
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Sex x 

II IBOVS 

Girls s 

CDD UC IC 

Figuree 2. 
Diagnosiss by sex of histologically identified new IBD cases. 
IBD== inflammatory bowel disease; CD= Crohn's disease; UC= ulcerative colitis; IC = indeterminate colitis. 

Discussion n 

Thiss is the first prospective survey to assess the incidence of paediatric IBD using an 
automaticc pathology registry covering 100% of the pathology laboratories and a nation-wide 
clinicall  registration system in the Netherlands. Using this dual approach, the total incidence 
ratee of IBD in children under 18 years old in the Netherlands was 7.2/105 per year. There is an 
exponentiall  increase in incidence with age. This is in contrast with and earlier report, which 
showedd a peak incidence around the age of 13.18 

Inn 5% of the cases, identification occurred through the clinical registry only. This can be 
explainedd by the fact that in some cases, patients may be considered too ill to undergo an 
endoscopy,, the mucosa may be too inflamed to take biopsies risking accidental perforation of 
thee bowel wall, or physicians deviate from Dutch consensus guidelines and decide not to take 
biopsiess for other reasons. On the other hand, 71 % of new IBD cases were identified through 
thee PALGA database only. This number may represent the level of non-response by clinical 
registration.. The fact that a large number of these patients were 13 years and older (see Figure 
3)) indicates that they may have been seen by physicians other than paediatricians, such as 
gastroenterologistss or surgeons, who were not included in our clinical registration system. 
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However,, in the younger children, who are not likely to be treated by adult specialists, the rate 
off  non-response was also considerable. (Figure 3) 

Anotherr possible explanation for this high percentage identified through pathology only is 
thatt in some cases, histology may have suggested IBD, whereas in clinic a different diagnosis 
wass made (e.g. infectious colitis, lymfocytic colitis). We feel this is unlikely since it is not 
commonn to perform a colonoscopy with the former differential diagnosis, and the later 
diagnosiss is extremely rare. In fact, lymfocytic colitis has even been suggested to represent 
morphologicall  changes preceding typical CD. 5 

AA final explanation is the variable interpretation of the definition of a "new case". Paedia-
tricianss may be hesitant to report a child as IBD case when the diagnosis is not definitive yet. 
Itt is known that more than half of cases initially reported by histology as IC will later fulfi l 
criteriaa for CD or UC.14 This is exemplified by the high percentage of cases identified from 
thee pathology registry only (58%) labelled as IC. 

Thee use of a pathology registration however also has some disadvantages. In some 
instances,, the clinical picture may be very straightforward while the histological picture 
remainss long inconclusive. For example in IBD, endoscopical features such as distribution 
andd pattern of disease through the intestinal tract are very informative for the distinction 
betweenn CD and UC. Because we did not have access to endoscopic or clinical data from 
patientss identified through the PALGA database only, a substantial number of cases were 
labelledd as IC. This resulted in an underestimation of the true incidence rate of CD and UC, 
whilee it overestimates the rate of IC. Therefore no firm conclusive statements can be drawn 
aboutt the distribution of IBD types in our country. A further study contacting the treating 
physiciann of the cases identified by the pathology database alone should give more insight 
intoo the true disease distribution in the Netherlands. Also, reasons for the low rate of clinical 
reportingg can then be identified. 

Studiess relying on active case reporting by physicians are often the only way to obtain 
prospectivee incidence numbers of rare diseases. Response rates in clinical registration systems 
aree generally high, from 90% to 94% in the BPSU, and 93% for the NSCK.18'20'26 However, 
twoo response rates can be calculated: the number of physicians responding to the initial 
requestt for case reporting (primary response rate) and the rate of physicians returning 
completedd questionnaires after the initial reporting of a new case. The primary response rate 
forr the NSCK is 91%.27 The high secondary response rate (91%) in our study is comparable to 
thatt found in other studies with the NSCK. Through the pathology registry, we could however 
indicatee the (lack of) primary response of physicians, and thereby the potential level of case 
ascertainmentt bias. This lack was considerable: only 29% of the cases were identified clinic-
ally,, while the remaining 71% was identified through the pathology database. We feel this 
cannott be completely explained by the fact that we did not include adult physicians in our 
clinicall  registration survey: for the very young children under-reporting was also considerable 
(Figuree 3). 
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Figuree 3. 
Totall  incidence by age and identification. 

Ourr study meets the criteria for a sound epidemiological study in IBD, proposed by 
Farrokyarr et al.,6 meaning that it can be considered littl e influenced by potential biases. 
Especiallyy responders' bias is likely to be very low in our study due to the use of the 
pathologyy network. The PALGA is a unique feature in this country. It offers clinicians and 
researcherss the possibility to reliably and systematically assemble data from patients with 
diagnosess that require histological confirmation. In combination with a clinical registration 
system,, a reliable indication of incidence and prevalence rates can thus be obtained. 

Thiss study elicits an interesting new insight into geographical differences in the incidence 
off  paediatric IBD: two countries at somewhat the same degree of latitude showing a dramatic 
differencee in incidence. For example, at the peak incidence found in the UK (at 13 years), 
Sawczenkoo et al.18 find an incidence rate of 15/105 children. From our data, at that same age, 
ann incidence of around 10/105 is found (Figure 3). Considering the fact that their registry was 
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completelyy dependent upon physician response rates, the true incidence in the UK might be 
higherr than reported. Therefore the difference in incidence rates between the two countries 
mayy be even larger. 

Thee existence of the often-cited north-south gradient in incidence has been debated 
recently.66 The quality of the research methods must be carefully considered when interpreting 
resultss of epidemiological studies, particularly when comparing results between countries, or 
whenn comparing studies over time.6 Incidence studies relying completely upon active 
physiciann case reporting should take into account the magnitude of underestimation of the true 
incidencee due to low initial response rates. 

Inn summary, we describe a highly reliable registry of the incidence of paediatric IBD in the 
Netherlands.. The incidence in children under 16 years of age is lower than that recently found 
inn the United Kingdom. Further research needs to be performed to assess disease type and 
patientt characteristics of the Dutch paediatric IBD population. 
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