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Abstrakt:

S rozvojem priimysloveé revoluce, a s ni souvisejici zménou zivotniho stylu, dochazi
1 k postupnému naristu incidence idiopatickych stievnich zanéta (IBD). Chronické
sttevni zanéty se tak stavaji vyznamnou skupinou autoimunitnich chorob, jejichz
incidence a prevalence celosvétoveé vyznamné stoupd. Sledovani incidence détskych
IBD miize ptispét k identifikaci klinicky vyznamnych rizikovych faktort.

Presna etiologie a patofyziologie IBD neni znama;jde o komplexni souhru
intestinalni dysbiozy, dysfunkce epitelu, aktivace imunitniho systému a vlivli zevniho
prostiedi u geneticky vnimavého jedince. Epidemiologicka data poukazuji na velmi
vyznamny vliv faktorli zevniho prostfeni. Rozvoj IBD je spojovdn predevSim
s faktory, které ovliviiuji mikrobiom a imunitni systém jedince. Mezi nejvyznamnéjsi
rizikové faktory patii strava, kterd uplatiiuje své imunomodulacni vlastnosti od
novorozeneckého obdobi do dospélosti.

Primarnim cilem této prace je prospektivné sledovat incidenci pediatrickych IBD
v Plzefiském kraji (PLK), ziskané data analyzovat a porovnat s dostupnymi daty z CR
1 ze svéta. Aby se minimalizovalo riziko neuplnosti dat, byla vytvofena aplikace,
ktera je prospektivné ziskava z interni pocitacové klinické databadze pomoci datového
formulate. Pro shrnuti charakteristik celé¢ populace byla pouzita standardni popisna
statistika. Data byla analyzovana pro kazdé casové obdobi a stratifikovana podle
veku, pohlavi a regionu. Ze ziskanych inciden¢nich dat jsme navrhli predikéni model,
ktery jsme nasledné¢ ovéfili v praxi.

Analyzou epidemiologickych dat jsme dospéli k n€kolika podstatnym zavérim:
incidence IBD v PLK patii mezi nejvyssi dosud hlasené vyskyty v CR, incidence
Crohnovy choroby (CD) je vice nez dvojnasobna oproti ulcerdzni kolitidé (UC), ve
skupiné pacientli s CD pievazuji muzi, vyskyt IBD (zejména CD) v pribéhu casu
vyznamné stoupd, incidence postupné nartista s vékem pacientil, vyznamné¢ zvyseny
vyskyt IBD je ve méstech s 5-10 tisici obyvateli, nizky vyskyt IBD je ve vesnicich
s méné nez 2 tisici obyvateli, incidenci IBD v PLK jsme porovnali s historickymi
C¢eskymi udaji a data jsme zasadili do kontextu celosvétového vyskytu IBD
pediatrickych pacient. CR se nyni fadi mezi zemé s vysokou incidenci IBD, ktera
nadale stoupa.



Summary:

With the development of the Industrial Revolution and the associated lifestyle
changes, the incidence of idiopathic bowel disease (IBD) is gradually increasing.
Chronic intestinal inflammation is thus becoming an important group of autoimmune
diseases whose incidence and prevalence are increasing significantly worldwide.
Monitoring the incidence of pediatric IBD may contribute to the identification of
clinically relevant risk factors.

The exact etiology and pathophysiology of IBD is unknown; it is a complex interplay
of intestinal dysbiosis, epithelial dysfunction, activation of the immune system and
environmental influences in a genetically susceptible individual. Epidemiological
data point to a very significant influence of environmental factors. The development
of IBD is mainly associated with factors that affect the microbiome and the immune
system of the individual. Among the most significant risk factors is diet, which exerts
its immunomodulating properties from the newborn period to adulthood.

The primary aim of this study is to prospectively monitor the incidence of pediatric
IBD in the Pilsen Region (PLK), to analyze the data and compare them with available
data from the Czech Republic and worldwide. To minimize the risk of incomplete
data, an application was created to prospectively retrieve data from an internal
computerized clinical database using a data form. Standard descriptive statistics were
used to summarize the characteristics of the entire population. Data were analyzed
for each time period and stratified by age, sex, and region. We proposed a prediction
model from the obtained incidence data, which we subsequently validated in practice.

By analyzing the epidemiological data, we reached several important conclusions:
The incidence of IBD in PLK is among the highest reported in the Czech Republic to
date, the incidence of Crohn's disease (CD) is more than double that of ulcerative
colitis (UC), the group of patients with CD is male-dominated, the incidence of IBD
(especially CD) is increasing significantly over time, the incidence is gradually
increasing with patient age, the significantly increased incidence of IBD is in cities
with 5-10 thousand inhabitants, the low incidence of IBD is in villages with less than
2 thousand inhabitants, we compared the incidence of IBD in PLK with historical
Czech data and we put the data into the context of the global incidence of IBD in
pediatric patients. The Czech Republic now ranks among countries with a high
incidence of IBD, and the incidence continues to rise.
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Seznam pouZzivanych symboli a zkratek (fazenych abecedné):
AIEC adherentni invazivni E. coli

ANCA protilatky proti cytoplasmé neutrofili

ASCA protilatek proti Saccharomyces cerevisiae

ATB antibiotika

ATGI16L1 autophagy related 16 like 1 protein

a-TNF protilatky proti tumor nekrotizujicimu faktoru alfa

CD Crohnova choroba

CDED Crohn disease exclusion diet

CRP C-reaktivni protein

CVID béZna variabilni imunodeficience

EEN vyluéna enteralni vyziva (exklusive enteral nutrition)

EHS enterohepatic Helicobacter species (enterohepatdlni druhy H.)
FC fekalni kalprotektin

FMT transplantace fekalni mikrobioty (fecal mikrobiota transplantation)
GALT gut associated lymphoid tissue (stievni lymfoidni tka)

GIT gastro-intestinalni trakt

H.p. Helicobacter pylori

IBD idiopatické (chronické) stfevni zdnéty (inflammatory bowel disease)
IBD-U indeterminovany (neurc¢ity, neklasifikovatelny) sttevni zanét
ICR ileocékalni resekce

IFN-y interferon gama

IL-10 interleukin 10

IL-12 interleukin 12

IL-1b interleukin 1b

IL-23 interleukin 23

IL-6 interleukin 6

IL-8 interleukin 8


https://www.sciencedirect.com/topics/immunology-and-microbiology/saccharomyces-cerevisiae

IPEX imunitni polyendokrinopatie a enteropatie vazana na X-chromosom
MDP muramyl dipeptid, typicky pro grampozitivni a gramnegativni bakterie
meso-DAP  peptidoglykan, typicky pro gramnegativni bakterie

MHC 11 hlavni histokompatibilnni komplex (major histocompatibility

complex)
MR magneticka rezonance
n-3 omega-3 mastné kyseliny
n-6 omega-6 mastné kyseliny

NF-KB nuklearni faktor kappa B

NOD2 nukleotid vazebna oligomeriza¢ni doména 2

NOS nitric oxide synthase

NSAID non-steroid anti-inflammatory drugs (nesteroidni protizanétlivé 1éky)
NTIS Nové technologie pro informacni spolecnost

oC oral contraceptives (hormonalni antikoncepce)

PGE2 prostglandin E2

PLK Plzeinisky kraj

PRR receptory pro rozpoznavani vzorl (Pattern Rrecognition Receptors)
PSC postovni smérovaci ¢islo

PUFA polynenasycené mastné kyseliny (Poly Unsaturated Fatty Acids)
SCFA mastné kyseliny s kratkym fetézcem (Short Chain Fatty Acids)

TJ tésna spojeni (tight junctions)

TLR toll-like receptor

TNF-a tumor nekrotizujici faktor alfa

ucC ulcerdzni kolitida

Zn zinek



1. Uvod

Prvni historické zminky o idiopatickych stfevnich zanétech (IBD, inflammatory
bowel disease) sahaji az na konec 18. stoleti.! S dal$im rozvojem primyslové
revoluce, a s ni souvisejici zménou Zivotniho stylu, dochazi ruku vruce 1 k
postupnému narustu incidence IBD. Prudky vzestup je zaznamenavan od konce 20.
stoleti az do soucasnosti. Nékteré predikéni modely hovoii o mozném postizeni az
1% populace v roce 2030.* Udaje z roku 2017 a 2020 hovoii o postizeni p¥iblizng 7
milionti obyvatel planety, z toho zhruba 1,3-1,5 milionu v Evropé& (odpovida 0,2%).>
V evropské pediatrické populaci by tedy mohlo byt postizeno asi 300-500 tisic déti.’
Z nejnovéjsich dat Ustavu zdravotnickych informaci a statistiky CR a Eurostatu
vyplyva, Ze od roku 2010 do roku 2022 doslo v CR k 50% nartistu poétu pacienti
lécenych pro IBD. Podivame-li se na aktudlni Cisla z roku 2022, zjistime, Ze ve
vekové skupiné do 19 let vcetné bylo pro IBD oSetfeno témét 2000 pacientli, coz
zhruba odpovida prevalenci 0,1 % populace dané¢ vékové skupiny (88/100.000
obyvatel).

Chronické stfevni zanéty se tak stdvaji vyznamnou skupinou autoimunitnich chorob,
jejichZ incidence a prevalence celosvétové vyznamné stoupd.® Tento nartst ma vliv
nejen na zdravi populace, ale tvofi i vyznamnou polozku vydaji z narodnich
zdravotnich systému.%®? Hledani p¥i¢in tohoto onemocnéni se proto pravem dostava
do hledacku vyzkumnych tyma.

Témet 25% vsech pacientli s IBD je diagnostikovano v détském véku.!? Sledovani
incidence détskych IBD a nésledna analyza znamych i potencionélnich rizikovych
faktorh nam umozni identifikovat rizikové faktory, které jsou klinicky vyznamné.
Vzhledem k tomu, Ze déti jsou oproti dospélym vystaveny menSimu mnozstvi vlivil
zevniho prostiedi, mélo by byt o néco snazsi tyto faktory nalézt a spravné vyhodnotit.
Tato myslenka stala i na pocatku naseho vyzkumu zaméteného na epidemiologii IBD
v nasem regionu.

1.1. Definice, klinicky obraz, diagnostika IBD

1.1.1. Definice

Neexistuje jednotnd definice IBD, ale vétSina publikaci charakterizuje IBD jako
imunitné zprostfedkovana chronicka recidivujici zanétlivd onemocnéni, ktera se
vyskytuji u geneticky predisponovanych jedincti, jejichZ imunitni systém piehnané
reaguje na bézné antigenni podnéty z potravy anebo stfevni mikrobioty. Zanétlivé
zmény postihuji predevSim travici trakt, ale az tfetina pacientli muize mit i
extraintestinalni projevy.!!
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Nespecifické stievni zanéty (IBD) zahrnuji zejména Crohnovu chorobu (CD) a
ulcerozni kolitidu (UC). V piipadé postizeni tlustého stfeva a neptitomnosti
specifickych znaki, které by nam umozZnily rozhodnout, zda se jedna o CD nebo UC,
hovofime o indeterminovaném (neur¢itém, neklasifikovatelném) sttevnim zanctu
(IBD-U).!? Jednotlivé typy IBD se lisi lokalizaci zan&tlivych zmén a hloubkou
postizeni stievni stény.

Pro UC je typické difuzni kontinualni zanétlivé postiZeni sliznice tlustého stfeva,
které témét vzdy postihuje konecnik (proktitida), ale mize zasahovat do sigmatu
(proktosigmoiditida), za sigma (distalni ulcer6zni kolitida) nebo zahrnovat celé tlusté
stftevo az po cékum (pankolitida). Tato forma je u déti nejcast&jsi.''!® Kromg
klasického obrazu lze nalézt i tzv. atypické varianty UC: bez postiZeni rekta (rectal
sparing, aZ 5%), levostrannou kolitidu s periapendikalni infiltraci (caecal patch, 2%),
UC s postizenim horniho GIT (4-8% ptipadi).!>!

Pi1 CD se zanét neomezuje pouze na sliznici, ale postihuje celou §ifi stfevni stény.
Mize proto dochazet krozvoji transmurdlnich wulceraci v jakékoli casti
gastrointestinalniho traktu. Patognomonickym histologickym nalezem je pfitomnost
fokalniho chronického zanétu Casto s pfitomnosti granulomt, které naopak nikdy
nejsou pritomny u pacientti s UC. Postizeni gastrointestindlniho traktu nemusi byt
kontinualni. Typickym znakem jsou takzvané skip léze — stfidani zdravych a
postizenych Gsekt stieva. Témeét vzdy je zdnctlivymi zmeénami postizeno termindlni
ileum a vétSinou i ptilehla ¢ast tlustého streva (ileocekalni forma). Soucasné postizeni
jicnu, zaludku ¢i duodena je u déti velmi cCasté. Zanétlivé zmény se tak mohou
vyskytovat kdekoli od dutiny tstni az po koneé¢nik.!!-13

Transmurélni zanét pti CD muze vyustit do dvou typl komplikaci, které postihuji az
tfetinu pacient(.® Ulcerace mlize prostoupit pies hranici stievni stény a vytvofit tak
komunikaci mezi lumen stieva a okolnimi orgdny — vznika pisStél nebo absces.

Nejcastéjsi je periandlni lokalizace. Perianalni formu CD lze nalézt az u 10% nové
diagnostikovanych piipadi. '

Druhym typem komplikace je sten6za (striktura), ktera vznika fibrotizaci (vazivovou
preménou) zanétlivé postizené stievni stény. V disledku zazeni lumen je pasaz
traveniny v daném misté obtiznd, coz vede ke stagnaci stievniho obsahu, dilataci
stieva nad sten6zou. Klinicky se stendza projevuje postprandidlni bolesti bficha a pfi
extrémnim z0zeni miize dojit az k rozvoji obstrukéniho ileu.

1.1.2. Klinicky obraz
Klinick4 manifestace IBD je velmi pestré a nespecificka, ptesto nekteré projevy jsou

Castéji spojené sjednou zforem IBD. Nachdzime ptfiznaky systémové,
gastrointestinalni i extraintestinalni.
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U pacientli s CD castéji nalézdme celkové ptiznaky, které vSak nemusi byt vzdy
pritomny. Mezi ,typické piiznaky* patii bolesti bficha, tinava, zvysené teploty i
horecky, necilend ztrata hmotnosti, porucha ristu (u pacientdi pfed uzavienim
rastovych chrupavek), prijmy a chudokrevnost. Anemie postihuje 41-75% déti
s IBD.!® Nejcastéji se kombinuje anémie z nedostatku Zeleza a anémie chronickych
chorob.

Vzhledem k tomu, Ze pacienti s UC maji témét vzdy postizené rektum, dominuji
klinickému obrazu prijmy s ptitomnosti krve, tenesmy, no¢ni stolice a bolesti bficha.
V ojedinélych ptipadech mize byt ndstup potizi velmi nahly s rychlou progresi az do
obrazu toxického megakolon, které vyzaduje intenzivni terapii.

Extraintestindlni projevy jsou pomérné Casté a postihuji témét 1/3 pediatrickych
pacientt s IBD.!® Tize mimostfevnich projevii miiZze byt zcela nezavisla na aktivité
zakladniho onemocnéni. UC predisponuje pacienty k postizeni kize (erythema
nodosum), o€i (uveitis, iridocyklitis), kloubli (artritidy, zanéctlivé artropatie) a
zlucovych cest (autoimunitni sklerézujici cholangitida). U pacientii s CD vidame
artritidy, aftozni stomatitidy, uveitidy, iridocyklitidy, periandlni vyristky, erythema
nodosum, ankylozujici spondyloartropatie a sakroileitidy. Dale se mizeme setkavat
s osteopordzou a anémii, jak jiz bylo zminéno.

1.1.3. Diagnostika

Neexistuje jednotny standard nebo vysetieni, které by umoznilo jednozna¢né potvrdit
nebo vyloucit diagnézu IBD. Diagnoéza CD nebo UC je zalozena na kombinaci
klinickych, laboratornich, endoskopickych a histologickych vySetteni. Pfi podezieni
na CD je nutné provést 1 zobrazeni tenkého stieva (napf. MR enterografie). Tento
diagnosticky postup je shrnut v Doporu¢eni Pracovni skupiny détské
gastroenterologie a vyzivy CPS pro diagnostiku a 1é¢bu nespecifickych stfevnich
zanétd u déti, ktery vychazi z tzv. Portskych kritérii.!*14

Na prvnim misté je tieba vyloucit infekéni pficinu potizi (bakteridlni, virovou).
Kromé klasického kultiva¢niho vysetieni stolice je tieba patrat po infekci Clostridium
difficile (vySetfeni toxinu) a provést antigenni vySetfeni nejcastéjSich virovych
patogenil (rotaviry, adenoviry, noroviry). Obdobny klinicky obraz muize mit i
cytomegalovirova kolitida. Diferencidln¢ diagnosticky je nutné zvazit i alergickou
ptfi¢inu potizi nebo primarnich poruch imunitniho systému s podobnymi projevy
(deficit IL-10, CVID, chronické granulomatoza, IPEX syndrom, apod).

Laboratorni vySetfeni maji pouze pomocny charakter, nebot’ pacienti s IBD mohou
vykazovat zcela normalni hodnoty (az 54% pacienti s UC a 21% s CD). Velmi
senzitivni, avSak zcela nespecificky, je fekalni kalprotektin (FC). Jeho negativni
prediktivni hodnota témét vylu€uje moznost aktivniho zédnétu v gastrointestinalnim
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traktu, a proto je vyuzivan jako screeningova metoda k odliSeni nezanétlivych pficin
gastrointestinalnich potizi pacientii v dobé diagnostiky. V piipad¢ potvrzené
diagnozy IBD je FC vhodnym nastrojem k monitoraci GspéSnosti 1é€by - navozeni
remise. DalSimi pouZivanymi zanétlivymi markery jsou sedimentace a hladina CRP,
ktera byva Castéji zvySena u aktivni Crohnovy choroby.

Z imunologickych markeril nejcastéji stanovujeme ASCA protilatky, které se Castéji
vyskytuji u pacientit s CD, a p-ANCA protilatky spojované az v 70% s pacienty s
UC. Pozitivita ASCA a negativita p-ANCA protilatek ale neznamena, Ze u pacienta
nemuze byt diagnostikovana UC.

Stézejni pro diagnozu jsou endoskopickd vysetteni (esofagogastroduodenoskopie a
kolonoskopie s terminalni ileoskopii) spolu se zobrazenim tenkého stteva (MR
enterografie nebo kapslova endoskopie). Pro UC je typicky obraz nepteruseného
slizni¢niho postizeni tlustého stieva charakterizované zarudnutim, edémem,
drobnymi erozemi a ptitomnosti hlenu na sliznici. Sliznice byva kiehké a kontaktné
krvaci. Typické a atypické formy dle rozsahu byly jiZ popsany na zacatku této
kapitoly. U pacientt s CD casto vidime segmentalni postizeni GIT, pfitomny mohou
byt sliznicni 1éze od aft po hluboké linearni ulcerace, zanétlivé pseudopolypy, stendzy
¢i pistéle.

1.2. Patofyziologie IBD

Presna etiologie a patofyziologie IBD neni zndma;jde o komplexni souhru
intestinalni dysbiozy, dysfunkce epitelu, aktivace imunitniho systému a vlivii zevniho
prostfedi u geneticky vnimavého jedince.!”-!

1.2.1. Dysbioza

Poruseni rovnovahy sttevni mikrofléry (dysbidza) je povazovano za velmi dilezity
faktor v patogenezi IBD, ackoliv neni jasné, zda jde skutecné o pticinu nebo spise
disledek probihajiciho zanctu a jak presné bakterialni osidleni pfispiva k rozvoji
IBD. Vime, ze komenzalni bakteridlni kmeny kompetici o prostor a Ziviny snizuji
schopnost patogent kolonizovat a pronikat do stfeva. Dysbidza tuto schopnost
narusuje. Soucasna literatura prokézala snizeni celkového poctu 1 snizeni diverzity
bakterialnich kmenti u pacient s IBD i u mySich modelti kolitidy. Mikrobiota IBD
se od zdravych jedinci li$i zvySenym zastoupenim bakterii z kmena Bacteroidetes a
Proteobacteria a snizenym poctem bakterii rodu Firmicutes.'® Jasna kauzalni
souvislost pfi¢iny a nasledku ale dosud nebyla pifedloZzena. Mezi specifické
bakterialni druhy spojované s CD patfi naptiklad adherentni invazivni E. coli (AIEC),
Mycobacterium paratuberculosis, Clostridium difficile, Faecalibacterium prausnitzii

-13 -


https://www.sciencedirect.com/topics/medicine-and-dentistry/mycobacterium-avium-subsp-paratuberculosis

a Ruminococcus gnavus."” Imunogenni charakter byl prokazan i u Campylobacter

concisus a Campylobacter showae.**2?

Udaje tykajici se mykobioty, virobioty a jejich interakci ve stievnim ekosystému jsou
zatim velmi omezené.>® Vime vsak, ze zmény ve viromu gastrointestinalniho traktu
maji vliv na bakterialni mikrobiom, jeho rozmanitost a bakteridlni rezistenci, nebot’
viry se podileji na horizontalnim ptfenosu genetického materialu mezi bakteridlnimi
komunitami.'®

Pro mykotickou dysbiézu pacienti s IBD je charakteristické zvySeni diverzity 1
mnozstvi sttevniho mykobiomu, nebot’ je jeho pieristani potencovano bakterialni
dysbidzou. U vétSiny pacientil s IBD nachazime snizeny pomér viecko- a stopko-
vytrusnych hub (4scomycota/Basidiomycota), vyrazné vyssi podil Candida albicans
a naopak niz$i mnozstvi Saccharomyces cerevisiae, kterd za normalnich podminek
tvori pfiznivé prostredi pro prospésné bakterialni kmeny. Mykoticka dysbidza se tak
stava dal§im faktorem zvys$ené nachylnosti k rozvoji kolitidy.>*

1.2.2. Dysfunkce epitelu

Epitelialni vrstva neslouZi jen ke vstiebavani zivin, ale pusobi 1 jako mechanicka
bariéra mezi stfevnim obsahem, jeho mikrobiotou a buikami imunitniho systému.
Diilezitou roli pii tom hraje:

e hlenova vrstva — produkované poharkovymi buitkami

e apikalni junkéni komplex — tvofeny tésnymi spojenimi epitelialnich bunék
(TJ, tight junctions)

e Panethovy buiiky — produkujici antimikrobidlni peptidy

Ubytek hlenové vrstvy miize byt zplisoben sniZenim poétu poharkovych bunék nebo
pusobenim dysbiotické stievni mikrobioty.?»? Poruseni TJ miZe byt zpiisobeno
mutacemi v genech, které koduji jejich vznik. K naruSeni hlenové vrstvy a dysfunkei
TJ ptispiva 1 hypoxie, metabolicky stres a prozanétlivé cytokiny, jako je tumor
nekrotizujiciho faktor alfa (TNF-a) a interferon gama (IFN-y). Kombinace téchto
vlivli vede k dysfunkci slizni¢ni bariéry, kterd se ndsledné stane snadno prostupnou
pro komenzalni 1 patogenni organismy. Patogenné tak muze plsobit 1 plivodné
neSkodnd komenzalni mikrobiota. V duasledku invaze patogenti dochéazi k poruse
dynamické rovnovahy, stfevni epitelidlni buiiky néasledné produkuji prozéanétlivé
cytokiny a reaktivni formy kysliku, coz vede k otevieni paracelularnich TJ a k
aktivaci subepitelialnich imunitnich a stromélnich buné¢k (fibroblasty, myofibroblasty
a perivaskularni pericyty), které sidli v lamina propria mucosae a uplatiluji se pii
hojeni a mozné fibroze streva. Tento popsany mechanismus je povazovan za zasadni
v patogenezi IBD.?6-?7

- 14 -



1.2.3. Aktivace imunitniho systému (slizni¢ni imunita)

SloZeni stfevni mikrobioty vyznamné ovliviiuje imunitni systém, se kterym neustale
vstupuje do vzajemnych interakci. Pfitomnost eubidzy ¢i dysbidzy rozhoduje o tom,
jaka bude pievladajici imunitni odpovéd’.!8

,» Vyse popsané mechanismy dysbidzy a dysfunkce epitelu vedou ke zvySené expozici
a prezentaci bakterii imunitnimu systému. Stfevni imunitni buiiky lze rozdé€lit na
vrozené imunitni buniky a adaptivni imunitni buniky, které obé vyznamné ptispivaji k
imunitnim reakcim u IBD.

Vrozené imunitni builky (makrofagy, dendritické bunky, neutrofily, pfirozené
zabijece, vrozené lymfoidni bunky) spolu interaguji a produkuji cytokiny, chemokiny
a antimikrobialni latky, které spousti zanét, coz vede k fagocytoze, prezentaci
antigenu a aktivaci adaptivniho imunitniho systému.

Kli¢ovymi hrac¢i adaptivni imunitni odpovédi jsou T buiiky, které jsou stimulované
antigeny ve stievni lymfoidni tkani (GALT) nebo mezenterickych lymfatickych
uzliniach. Naivni T buniky jsou tak aktivovany a diferencovany do riznych podskupin,
jako jsou efektorové (Thl, Th17) - produkuji zanétlivé cytokiny, regulacni (Treg) —
tlumi zanét a pamétové T bufiky — poskytuji dlouhodobou imunitu.“?® Imunitni
pamétové builky rezidentni v tkani (Trm) pravdépodobné hraji vyznamnou roli
v distribuci zanétu (skip 1éze CD) ¢i pfi recidivé zanétu v anastomdze po chirurgické
resekci stfeva.?’

1.2.4. Vliv zevniho prostiedi

Vliv zevniho prostfedi na rozvoj IBD je velmi vyznamny. Jednd se o faktory
ovliviiyjici mikrobiom a imunitni systém jedince. Miizeme sem zahrnout faktory jako
jsou zpusob porodu, expozice bakteriim, zptisob vyzivy v ¢asném kojeneckém véku,
Casné uzivani antibiotik, socioekonomické prostiedi, koufeni, expozice riznym
latkdm a podobné. Velmi vyznamnou roli ale sehrava strava, kterd uplatiiuje své
imunomodulaéni vlastnosti. Podrobnéji budou tyto faktory diskutovany v kapitole
1.3.

1.2.5. Geneticka predispozice a epigenetické faktory

Celogenomové asocia¢ni studie identifikovaly vice nez 240 rizikovych variant gend,
avSak pouze u 4-13% pacientd lze vysvétlit vznik IBD na podkladé prikazu
rizikového lokusu. Jednd se o geny ovlivilyjici rizné imunitni dréhy, které jsou
zodpovédné za rozpoznavani mikrobidlnich produktd, tidi autofagii, reguluji
epitelidlni bariéry ¢i vrozenou a adaptivni imunitu.?” Mutace v genech souvisejicich
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s autofagii (napf. NOD2, XIAP, NPCI1, IRGM, ATG16L1) zhorSuji clearance
riznych invaznich patogent 1 funkci poharkovych bunék.

Mezi nejvice zkoumané patii polymorfismy genu kodujici NOD2/CARDI15 receptor
(nukleotid vazebna oligomerizacni doména 2), které jsou spojovany s rizikem rozvoje
CD.? Receptor NOD2 se fadi mezi cytoplasmatické PRR receptory (Pattern
Rrecognition Receptors), ktery umoznuje rozpoznavani vzori bunécnych stén
gramnegativnich 1 grampozitivnich bakterii. Po jeho iniciaci bakteridlnim
peptidoglykanem (meso-DAP) nebo muramyl dipeptidem (MDP) dochazi k aktivaci
drahy NF-KB (nuklearni faktor kappa B), spusténi vrozeného imunitniho systému,
uvolnéni celé fady cytokini (IL-1b, TNF-a, IL-6, IL-8) a regulaci produkce defensinti
Panethovymi bufikami.** U pacientl s IBD jsou mutace NOD2 spojeny se snizenym
uvolfiovanim defensin®®! a zhor$enou prezentaci antigenu MHC 1132,

Kromé genetickych faktor je tfeba zminit 1 faktory epigenetické, které mohou
modulovat genovou expresi, remodelaci chromatinu a metylaci DNA a regulovat
imunitni odpovéd’ na mikroorganismy. Jednd se napiiklad nekodujici RNA,
mikroRNA (miRNA) a dalgi.*

1.3. Rizikové faktory IBD

Skutecnost, ze genetické faktory jsou zodpovédné pouze za malou ¢ast incidence
IBD, naznacuje silnou roli faktori zevniho prostiedi. Tyto enviromentalni faktory
jsou souhrnné oznac¢ovany jako exposom — souhrn v§ech moznych expozic ¢loveka,
které na n& pisobi béhem celého jeho Zivota.’* Mezi nejvyznamnéjsi slozky
exposomu patii strava, jejiz vliv se projevuje napfi¢ vSemi kontinenty a je
pravdépodobnym vysvétlenim rychlého naristu incidence IBD.* Kromé vyzivy bylo
zkoumano nescetné mnozstvi faktorli zevniho prostfedi, kterym se budeme nadale
vénovat.

»Na zdkladé souc¢asného poznani bylo identifikovano devét faktort, které vyznamné
zvySuji riziko IBD: koufeni (CD), méstsky Zivot (CD a IBD), apendektomie (CD),
tonzilektomie (CD), expozice antibiotikiim (IBD), uzivani peroralni antikoncepce
(IBD), konzumace nealkoholickych népoja (UC), nedostatek vitaminu D (IBD) a
enterohepatalni druhy Helicobacter (IBD).

Mezi sedm nejvyznamnéjsich faktord, které snizuji riziko IBD, patii: fyzick4 aktivita
(CD), kojeni (IBD), sdileni postele (CD), konzumace caje (UC), vysoké hladiny
folatu (IBD), vysoké hladiny vitaminu D (CD) a infekce H. pylori (CD, UC a IBD).*¢
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1.3.1. Pozitivni rodinna anamnéza

Pozitivni rodinnd anamnéza IBD je zastupnym znakem genetick€ého a castecné
environmentalniho rizika rozvoje onemocnéni.’” Dlouhodobé je povazovana za
nejsilngjsi rizikovy faktor pro vznik IBD.*® Pro geneticky vliv hovoii vys$si mira
vyskytu IBD u jednovajecnych dvojcat a prvostupniovych piibuznych postizenych
jedinct.®” Familiarni vyskyt je ¢ast&j$i u CD nez u UC, nebot’ riziko rozvoje CD je u
prvostupnovych ptibuznych osmkrat vyssi oproti bézné populaci, zatimco pro UC je
zvysSeno jen Ctyfnasobné. U jednovajeénych dvojcat je tento jev jeSt€¢ vyraznéjsi,
nebot’ pravdépodobnost postizeni druhého dvojcete je az 56% pro CD a az 19% pro
UC 4041

1.3.2. Hygiena

Hygienicka teorie vychazi z ptedpokladu, Ze zvySeni hygieny a s tim souvisejici
sniZzenéd expozice infekénim agens (bakterie, helminti) v détstvi vede k abnormalni
imunitni reakci a naslednému rozvoji autoimunitnich a alergickych onemocnéni.*?

Tato hypotéza vSak neni pouzitelnd pro vSechny populace na celém svéte. Proto byla
roz§ifena a vznikla nova hypotéza ,,mikroflory*.**** Ta vychazi z pfedpokladu, Ze
zlepSena hygiena miiZze vést ke sniZeni diverzity stfevni mikroflory a dysbidze, ktera
je spoluzodpovédné za rozvoj IBD. Tato teorie je soucasti SirSiho ramce spojujiciho
environmentalni faktory (vakcinace, antibioticka terapie, urbanizace, industrializace,
zapadni styl zivota) s nartistem alergickych a autoimunitnich onemocnéni, jako je
IBD.** Hypotézu hygienické teorie podporuje i pfitomnost severojizniho gradientu
imunitnich poruch, kdy industrializovany a ,hygienicky* sever ma vys$i vyskyt
imunitnich poruch a zrcadlové nizsi incidenci infekénich onemocnéni, zatimco jih
vykazuje opaény vzorec vyskytu.*’

Rozsahla metaanalyza, zmifiovand v tivodu kapitoly 1.2., zkoumala 1 velké mnoZzstvi
faktori souvisejicich s hygienou a zivotnimi podminkami v détstvi. Neni
prekvapenim, ze situace, kdy byly déti vice vystavovany vlivim mikrobioty zevniho
prostiedi, snizovaly riziko rozvoje IBD. Protektivni vliv byl prokézan, pokud déti
bydlely v blizkosti hospodatskych zvitat (CD, UC), sdilely domov (CD), sdilely
postel (CD, UC), vlastnily domaciho mazlicka (CD, UC) nebo dva a vice sourozencti
(CD, UC).%

1.3.3. Mikrobiota

Zmény v mikrobiomu jsou disledkem kombinace endogennich a exogennich vlivil
zevniho prostiedi a zivotniho stylu. Problematikou stfevni mikrobioty, dysbidzy a
jejich klicové roli v patogenezi IBD jsme se zabyvali v kapitolach 1.1.1. a 1.1.3.
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Obecné Ize konstatovat, ze vyznamnym rizikovym faktorem pro rozvoj IBD je
dysbidza, a to zejména ve smyslu snizené¢ diverzity, o kterou mizeme piichazet
riznymi mechanismy (odliSna kolonizace pii porodu sekci, nekojeni, jednotvarna
strava, obezita, koufeni, uzivani antibiotik apod.). Byla studovana fada potencidlnich
patogenti v souvislosti se vznikem IBD.?

Mezi nejznaméjsi ,,kliové patogeny* se fadi bakterie druhu Yersina. Tato teorie je
casto oznacovana jako ,teorie ledni¢ek® nebo ,hypotéza chladového fetézce®.
,Podstatou této hypotézy je predpoklad, Ze u geneticky predisponovanych jedincii
opakovana expozice malym mnozstvim patogent vyvola nebo zhorsi stievni zanét.
Psychotrofni bakterie, kam patii 1 Yersinie, jsou schopné rist pti teplotach kolem 0°C.
Chlazenim tak muizeme nevédomky potencovat expozice exogennim rizikovym
faktorim, nebot’ vice neZ polovina naSich potravin je v ur¢itém okamziku chlazena.
Mira kontaminace potravin Yersiniemi mize dosahovat az 75% - lze tedy
predpokladat, Ze jsme vSichni témto bakteriim pravidelné vystavovani v zavislosti na
zpusobu vyroby, ptfepravy ¢i piipravy potravin. Diky vysledkim mnoha studii a
observacnich pozorovani nachdzime cetné paralely mezi Yersiniovou infekci a CD.
Naptiklad enteralni vyziva ¢i CDED dieta vylucuje chlazené potraviny a vyZaduje
loupani ovoce a zeleniny, ¢imz se kontaminace vyznamné omezuje.

Klinickd podobnost mezi CD a yersiniézou je zndma jiz desitky let. Je zteymé, Ze CD
neni zpusobena invazi bakterii do stfeva, ale spuSténim nadmérné imunitni reakce
(napt. diferenciace Treg lymfocyti smérem k Thl7). Yersinie jsou schopny
kolonizovat Peyerovy platy tenkého stfeva a lymfoidni folikuly kolon, coz jsou mista
pocateCnich aftoidnich 1ézi u pacienti s CD. Mohou vést k lokdlni tvorbé
epiteloidnich granulomti, které jsou rovnéz charakteristickym znakem CD. Diky
makrofagiim a dendritickym buiikdm se mohou §ifit lymfatickou tkéni az do miznich
uzlin drénujicich vzdy uritou oblast — to miize vysvétlovat, pro¢ jsou léze CD
loziskové a recidivuji na stejném misté. Zajimavé je 1 zjiSténi, Ze zmnoZena
mezentericka tukova tkan obsahuje CD8 pamétové lymfocyty infekce Yersinia.

Nicmén¢ zatimco kazdy je vystaven druhlim Yersinia, jen u n¢kolika lidi se rozvine
chronicky stfevni zanét. Spole€nym jmenovatelem CD a Yersiniové infekce jsou
mutace v genech, které zptisobi zhorSenou clearens bakterii — typickym piikladem je
NOD?2, ktera vSak vede k intenzivnéjsi lokalni imunitni reakci na Yersinie. Oproti
Asiatlim a Africanlim se vyskytuji v evropskeé a sttedomotské populaci NOD2 mutace
asociované¢ s CD vyznamné castéji (az 10% populace). Predpokladd se, Ze
prenaSecstvi této mutace mohlo byt v dobé morovych epidemii pro nosi¢e vyhodnéjsi
obdobn¢ jako je heterozygot srpkové anemie odolnéjsi viaci malérii. Této asociaci
odpovida i pozorovani korelace intenzity epidemii s vyskytem NOD2 mutace.“*

Dal$im zkoumanym mikroorganismem je kvasinka Saccharomyces cerevisiae, ktera
pusobi jako protektivni faktor, nebot’ je spojovdna s pfiznivym (eubiotickym)
mikrobialnim prostfedim stieva.
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V neposledni tadé stoji za pozornost 1 helminti, jejichz kolonizace nemusi vzdy
vyustit v patologii, ale mize se vyvinout komenzalni nebo i symbioticky vztah.
Epidemiologické udaje spojuji expozici hlistim s ochranou pfed imunitnimi
poruchami, které zahrnuji Sirokou $kalu onemocnéni véetné IBD.*> Absence helmintii
je naopak spojovana s hygienickou teorii vzniku IBD (viz 1.2.2.).

1.3.4. Antibiotika

Existuji silné dikazy spojujici zmény stfevniho mikrobiomu a rozvoj IBD (viz
kapitola 1.1.1.). Antibiotika (ATB) jasné€ narusuji sttevni mikrobiom a rozkolisavaji
tim kifehkou rovnovdhu mezi sttevni mikroflérou a stfevnim imunitnim systémem.
Antibiotika jako rizikovy faktor byla spojovana s rozvojem IBD nejprve v pediatrické
populaci. ZvySena pravdépodobnost rozvoje IBD byla zaznamendna v obdobi tii
mésich od uziti ATB a to zejména u d&ti, které prodélaly sedm a vice ATB cykli.*
Ackoli soucasné dikazy nepotvrzuji kauzalni pfi¢innou souvislost s IBD,
predpoklada se, Ze Casna expozice antibiotik snizuje diverzitu mikrobiomu, ovliviiuje
vyvoj tolerance ke stfevni mikrobioté a néasledné zvySuje nepfiméfenou imunitni
reaktivitu, kterd je zakladem chronického stfevniho zan&tu.>

Obdobné udaje u dosp&lé populace byly ziskiny az nedavno.’! Rozsahla studie
prokazala, ze uzivani ATB, zejména pouzivanych k 1€cbé gastrointestinalnich
patogenti, zvysilo riziko rozvoje CD 1 UC ve vSech v€kovych skupinach, ale
nejvyznamnéj$i bylo u jedinct ve veku 40 let a starSich. Nejvyssi riziko rozvoje IBD
bylo v obdobi 1-2 let po expozici ATB. Toto riziko se dale zvySovalo s kumulativni
davkou ATB (=5 cykli).

Diikazy téchto studii by nas proto mély vést k uvazlivéjSimu uzivani ATB ve vSech
v&kovych skupinach.>?

1.3.5. Kojeni

Kojeni je nejlepsi formou vyZivy v kojeneckém v€ku z nutri¢niho 1 z imunologického
hlediska. Pravem ho proto fadime mezi protektivni faktory vzniku nejenom IBD, ale
i celé fady jinych nemoci.>>>*

Kojeni ovliviiuje rozvoj imunitné zprosttedkovanych onemocnéni prostrednictvim
nckolika mechanismii: podporuje navozeni ordlni tolerance antigent, pfispiva k
zachovani integrity epitelidlni bariéry, snizuje celkovou nemocnost v kojeneckém
v€ku a ma i pfimé imunologické ucinky>-°, Kojeni vyznamné ovliviiuje i slozeni
sttevni mikroflory, coZz vede k vyS$Simu mnoZstvi bakterii rodu Firmicutes a
Actinobacteria ve srovnani s kojenci krmenymi umélou mléénou formuli.>’
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Na zakladé dat ze systematického review>® vime, Ze kojeni pusobi jako ochranny
faktor proti rozvoji CD 1 UC. Tato asociace je patrna ve studiich po celém svéte.
Vyznamnou roli hraje 1 délka kojeni — ¢im déle jsou déti kojeny, tim vice klesa riziko
vzniku IBD. Maximalni efekt byl prokézan u déti kojenych alesponi 12 mésict.

1.3.6. Strava

Strava je povaZzovana za rizikovy faktor univerzalné pritomny na celém svété. Jeji
vliv na rozvoj civilizaénich a autoimunitnich onemocnéni prokazuji ¢etné studie.*
Na stravu dnes nepohliZime jen zhlediska nutri¢niho, ale zdiraziujeme 1 jeji
imunomodula¢ni efekt. Jednotlivé slozky potravy mohou na imunitni systém ptisobit
bud’ piimo, nebo prostiednictvim stievniho mikrobiomu. Pfesné mechanismy,
kterymi strava vyvolava mikrobidlni dysbidozu a vede k nastupu jednotlivych
chronickych onemocnéni, v§ak nejsou dosud pln€ pochopeny. Jednou z moznych cest
ovlivnéni mikrobioty je pestrost a skladba stravy, kterd koreluje s diverzitou
bakteridlniho osidleni stfeva. Strava totiz neni zdrojem Zivin jen pro organismus, ale
1 pro samotny mikrobiom. Snizena pestrost a nedostatek vldkniny pak vytvaii
negativni selek¢ni tlak na citlivé druhy mikrobioty a zplisobuje dysbiozu, kterd vede
k sniZzeni produkce mikrobidlnich metaboliti, jako jsou mastné kyseliny s kratkym
fetézcem (SCFA), které jsou dilezité pro udrzeni homeostdzy stievni sliznice a maji
protizanétlivé vlastnosti. Kromé toho je podporovéna i expanze a aktivita bakterii
rozkladajicich hlenovou vrstvu tlustého stteva, coz ma za nasledek dysfunkci stievni
bariéry (viz kapitola 1.1.2.).2%3 Naproti tomu rostlinna strava, bohatd na vlakninu,
zvySuje mikrobidlni diverzitu, podporuje rist protektivnich kmenii (Bakteroides a
Firmicutes) a produkuje prospé$né mikrobialni metabolity (SCFA).

Za velmi silny rizikovy faktor je povazovan zpusob stravovani bézny v ,,zapadnim
sveété. Industrializace a sni spojeny ekonomicky rist umoziuji snazs§i pristup
k zivocisSnym zdrojim. Zapadni dieta je proto charakteristickd zvySenym piijmem
zivocisnych bilkovin, zivociSnych tukti, snizenym obsahem vldkniny a je energetiky
bohatd (velké zastoupeni cukrii a tuk®). Na nékolika zvifecich modelech bylo
prokdzano, Ze dieta s vysokym obsahem tuku, cukru, lepku, Cervené¢ho masa,
maltodextrinu a emulgatori mize vyvolat nebo urychlit stfevni zanét. Oproti tomu
protektivni puisobeni prokazaly nékteré druhy vlikniny a sdjova bilkovina.>®
V souladu stim vétSina studii poukazuje na zvySené riziko IBD u lidi, ktefi
konzumuji vEétSi mnoZzstvi Cerveného masa a tukd, zejména polynenasycenych
mastnych kyselin (PUFA) a omega-6 mastnych kyselin (n-6), a nizsi riziko u lidi,
ktefi konzumuji stravu s vysokym obsahem vlakniny, ovoce, a zeleniny - bohaté na
omega-3 mastné kyseliny (n-3).%

PUFA mohou na imunitni systém piisobit ptimo, nebot’ jsou prekurzory eikosanoidd,
znichZz vznikaji nékteré medidtory zanétu. Zatimco n-6 mastné kyseliny davaji
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vzniknout eikosanoidiim pisobicim prozanétlivé, n-3 mastné kyseliny maji efekt
PUFA mohou ptsobit i na sttevni mikrofloru, moduluji sttevni imunitni systém, a tim
ovliviiuji interakce mezi hostitelem a mikrobiomem.? Vys$i pfijem n-3 a zvySeny
pomér n-3/n-6 mize byt protektivnim faktorem rozvoje UC.®! Hodnocenim profili
plazmatickych hladin mastnych kyselin u nové diagnostikovanych pacientti s CD
jsme se zabyvali 1 v na$i praci:

> Physiol Res. 2021 Nov 29;70(5):799-808. doi: 10.33549/physiolres.934665. Epub 2021 Sep 10.

The assessment of plasma fatty acid profiles in newly
diagnosed treatment-naive paediatric Crohn's
disease

J Schwarz T, M Vecka, F StozZicky, R Pomahacova, B Stankova, E Tvrzicka, M Kreslova, R Zahalkova,

J Sykora

Affiliations + expand
PMID: 34505533 PMCID: PMC8820526 DOI: 10.33549/physiolres. 934665

IF 2,139

Ackoli jsme prokazali silnou korelaci hladin mastnych kyselin s aktivitou
onemocnéni 1 zanétlivou odpovédi, nebyly pozorovany zadné signifikantni rozdily
v dietnim pijmu celkové energie, obsahu tukiti nebo slozeni mastnych kyselin.®?

Kromé stravy byl zkouman vliv riznych napoji. Zatimco konzumace caje je
spojovana se snizenim rizika UC, konzumace takzvanych soft drinks ji zvySuje.®?
Vliv konzumace kévy nebo alkoholu rozvoj IBD neovliviiyje.

Dalsi slozkou stravy, podezielou z podpory rozvoje IBD, jsou potravinova aditiva,
kam se fadi naptiklad maltodextrin, emulgatory (narusuji slizni¢ni bariéru), karagen
nebo sukraloza. Je vSak tfeba pfiznat, Ze vétSina pripravkd enteradlni vyzivy
pouzivanych k 1é¢bé CD tato aditiva obsahuji.®*

1.3.7. Koureni

Koufeni je dobfe znamym rizikovym faktorem IBD, ktery byl studovan jiz od
osmdesatych let 20. stoleti. Jeho vliv na jednotlivé typy IBD se li§i. Zatimco u CD
vyznamné zvySuje riziko jejiho vzniku a vede k CastéjSim relapsim a
komplikovanému pritbéhu, u pacienti s UC kouteni plisobi jako protektivni faktor
(soucasni kutaci maji nizké riziko rozvoje UC, prib¢h UC je u soucasnych kurdki
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mirné&j$1).%>%¢ Zda se, ze ucinky koufeni/nikotinu na CD a UC nezéavisi na typu
onemocnéni, ale na lokalizaci zan&tu.®” P¥i pokusech na zvifecim modelu kolitidy
byly prokazany rozdilné efekty nikotinu na tenké a tlusté stievo. V jejunu nikotin
zpusobil sniZeni tvorby prostaglandinu E2 (PGE2) a zvySeni aktivity syntetdzy oxidu
dusnatého (NOS), aniz by mél vliv na mikrocirkulaci, zatimco v kolon byla
mikrocirkulace zvySena4, ale aktivita NOS nebo PGE2 ovlivnéna nebyla.®® Navzdory
dlouholetému zkoumadani tohoto rizikového faktoru zatim stidle nezndme piesny
mechanismus, jakym putsobi. Predpokladd se vSak plsobeni prostiednictvim
epigenetickych zmén, které ovliviiuji adaptivni a imunitni odpovéd’, autofagii a
slozeni stfevni mikroflory.3¢

Vliv koufeni ale nepilisobi na v§echny populace stejné. Pii1 analyze dostupnych studii
se zda, Ze role koufeni je silné modifikovana genetickymi faktory a etnickym
pivodem, nebot’ vztah koufeni k rozvoji CD byl pozorovan pouze u nezidovské
b&losské populace.®s

1.3.8. Socioekonomicky status

Udaje o asociaci socioekonomického postaveni a rizika IBD jsou smi$ené. Narist
incidence IBD jde ruku vruce sekonomickym rozvojem’, coz je davano do
souvislosti s ,,westernalizaci* populace — pfejimanim zapadniho stylu Zivota.’®> To
pravdépodobné vysvétluje 1 divod, pro¢ maji lidé zijici na venkové nizsi riziko
vyskytu IBD oproti lidem Zijicim ve méstech.®® RovnéZ jedinci, kteff migruji z oblasti
s nizkou prevalenci IBD do oblasti s vysokou prevalenci, tj. z méné rozvinutych
oblasti do rozvinutéjsich, jsou nachylnéjsi k rozvoji IBD, coz postihuje predevsim
potomky prvni a druhé generace. VSechna tato zjisténi jsou v souladu s hygienickou
teorii vzniku autoimunitnich poruch, ktera byla zmifiovédna v kapitole 1.2.2.

1.3.9. Vitamin D, zinek a mikronutrienty

Vitamin D ma imunomodulac¢ni vlastnosti, a proto je jeho nedostatek spojovan s
fadou chronickych onemocnéni. Kauzalni souvislost s IBD vSak zatim nebyla
prokézéna. Vime, ze nedostatek vitaminu D je u pacienti s IBD cCasty a vede
ke snizeni denzity kosti. Vliv suplementace vitaminu D na sniZzeni poctu relapsii ¢i
zlepseni kvality zivota dostupna data dostatecné nepotvrzuji. Proto zlistava odpoveéd
na otazku vlivu vitaminu D na vyskyt a prib&h IBD nejasna. 3+7°

Zinek (Zn) hraje kli¢ovou roli v autofagii, bakterialni clearens’! a je nezbytny pro
rist bun&k a homeostazu stfevniho epitelu’?, proto je jeho nedostatecny piijem
spojovan s CD. Ackoli jsou snizené hladiny mikronutrientt spiSe ndsledkem aktivity
onemocnéni, zdd se, Ze sniZzend hladina Zn v klidové fazi CD je prediktorem
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Casnéjsiho relapsu.”? Zinek tedy muze byt citlivym prognostickym markerem
subklinicky aktivniho onemocnéni.

1.3.10. Nesteroidni protizanétlivé 1éky

farmaka. BéZnym a o¢ekdvanym nezadoucim ucinkem NSAID je poSkozeni sliznice
GIT.”* Duikazy spojujici uzivani NSAID se vzplanutim IBD jsou nekonzistentni.
Existuji jak studie spojujici vysSi riziko vzniku €1 exacerbace IBD s uzivanim
NSAID, tak studie, které tyto souvislosti neprokazuji. Zda se ale nepravdépodobné,
7e by bylo kratkodobé uzivani Skodlivé.>® Pfesto n&ktefi autofi doporucuji pacientim
s IBD a piipadné tém, ktefi maji vyssi riziko vniku IBD, aby se témto 1ékim
vyhybali.”*

1.3.11. Stres, uzkost, deprese

Vztah mezi psychiatrickym onemocnénim a IBD je obousmérny. Je zndmo, Ze osoby
trpici IBD maji vyssi vyskyt tizkosti 1 deprese a Ze somatické onemocnéni depresi
zhorSuje. Stres, Uzkost a deprese vSak nebyly prokazany jako rizikové faktory pro
pozdé&js$i rozvoj IBD. VSechny vSak zhorSuji pribéh IBD.>* U osob s IBD byl
zaznamenan vyznamny narust psychiatrickych poruch nejméné 5 let pfed diagnézou
IBD.” Lze proto odvozovat, ze psychiatrickd onemocnéni mohou sdilet rizikové
faktory s IBD, sdilet koneCnou zanétlivou drdhu, ménit systémovou imunitni
odpovéd’, ovlivitovat stievni mikrobiom nebo kombinovat vice zminénych variant.

1.3.12. Infekce Helicobacter

Infekci zaludku Helicobacterem pylori (H.p.) fadime mezi protektivni faktory, nebot’
studie opakovan¢é potvrdily, ze jedinci exponovani H.p. maji o 57% nizsi
pravdépodobnost rozvoje IBD. Tato asociace byla vyraznégjsi v détském véku. 376
Naopak stievni kolonizace druhy Helicobacter jsou spojeny s rozvojem IBD, a to
zejména s CD. Jedna se predevSim o enterohepatalni druhy Helicobacter (EHS) a
druhy podobné EHS .3

1.3.13. Apendektomie a tonzilektomie

Pacienti po apendektomii maji vyznamné niZsi riziko rozvoje UC.> Ochranny vliv
apendektomie byl vSak pozorovan pouze v pifipadé, pokud byla histologicky
prokazana apendicitida***> a operace byla provedena pied 20. rokem véku.”’
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Naproti tomu apendektomie muize byt rizikovym faktorem pro CD. Toto riziko je
zv14sté vysoké béhem jednoho roku po operaci.>® Pokud od operace uplynulo vice
nez 5 let, riziko se sniZilo, coZ naznacuje, Ze souvislost mlze byt zkreslena
zbytecnymi apendektomiemi provadénymi u pacientd s pocinajici CD, ktefi maji
piiznaky podobné apendicitidé.”

Rovnéz pifedchozi tonzilektomie byla spojovdna srozvojem CD. Zkreslujicim
faktorem vSak miiZe byt zvySena expozice antibiotikiim, kterou pacienti podstupovali
pied tonzilektomii.*¢

Neexistuje zadna souvislost mezi tonzilektomii a nastupem UC.>

1.3.14. Oralni kontracepce

Analyza 20 studii prokazala zvySené riziko rozvoje IBD u pacientek, které uzivaly
oralni kontracepci (OC), ve srovnani s témi, které témto 1éklim vystaveny nebyly. Pro
pacientky s CD doSlo k navySeni rizika o 24%, zatimco u pacientek s UC bylo riziko
vy$8i 0 30%.7° Mira rizika byla spojena s délkou uzivani OC. Delsi expozice byla
spojena se zvySenym rizikem a pokud byla OC vysazena, riziko se vratilo na Groven
neexponované populace.®” Oralni kontracepce viak nema vliv na exacerbaci IBD.%
Mechanismus, kterym OC zvysuji riziko IBD, neni znam. Je v§ak znamo, Ze estrogen
zvySuje humoralni imunitu a proliferaci makrofagu (zesiluje zanétlivou odpovéd’),
zatimco progesteron imunitni reakce potlacuje.>*

1.3.15. Fyzicka aktivita

Pravidelna fyzicka aktivita je jednim ze zékladnich pilifi zdravého Zivotniho stylu, a
proto je doporu¢ovana nejenom u pacientii s IBD. Zatimco nebyl prokdzan zadny
vztah fyzické aktivity k rozvoji UC, velmi vysoka fyzicka aktivita u Evropani snizuje
riziko vzniku CD (RR, 0,62; 95% CI, 0,43-0,91).%!
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1.4. Lécba

Vzhledem k tomu, Ze etiopatogeneze IBD je multifaktorialni, nelze oCekavat, Ze se
v nejblizsi dobé podaii nalézt kauzalni 1é¢bu. Terapeutické moznosti 1éCby se vSak

vvvvv

»Soucasnd 1éCba zahrnuje necilené terapie, mezi které patii:

- aminosalicylaty (sulfasalazin, mesalazin)

- glukokortikoidy (prednison, budesonid)

- imunomodulatory (metotrexat, azathioprim, thiopurin, cyklosporin A,
tacrolimus) a

cilené¢ biologické terapie, které plsobi prostfednictvim jednoho z nésledujicich
mechanismu:

- neutralizuji cytokiny, které podporuji zanét (napt. protilatky proti TNF-a),
napt. infliximab, adalimumab

- tidi diferenciaci a funkci specializovanych imunitnich podskupin (napft.
protilatky proti IL-12 a IL-23), napt. ustekinumab

- blokuji signalni transdukéni kaskady (napf. inhibitory Janus kinazy), napf.
upadacitinib

- nebo moduluji lymfocytarni transport (napft. anti—a4p7 integrinové protilatky),
napt. vedolisumab

Biologicka 1é€ba je u mnoha pacientil i€inn4, ale az 30 % pacientll nema odezvu na
tvodni 1é¢bu a az u 50 % pacientdi se odpovéd’ Gasem ztraci. 2’

Idealni lécba by méla zasahovat do patofyziologického déje. Vzhledem k tomu, Ze
strava a mikrobiota patii mezi hlavni enviromentalni faktory, zamétuje se aktualni
1é¢ba na jejich modifikaci. V obecné roviné je doporucovdno zménit stravovaci
navyky — nahradit westernalizovanou stravu rostlinnou stravou®> a/nebo pozitivné
ovlivilovat stievni dysbiozu.

Exkluzivni enterdlni vyziva (EEN), CDED dieta i CD-treat dieta vychazeji ze
spole¢ného principu, kdy vyloucenim nekterych slozek stravy ovlivnime slizni¢ni
imunitni sytém. Efektivita téchto pfistupit (EEN, CDED) je srovnatelna
s kortikoterapii (navozeni remise az 90%), oproti ni vSak mnohem castéji dosahuji
slizni¢niho hojeni a vedou ke zlepSeni rstu. Jsou proto prvni volbou 1é¢by luminalni
formy CD. 14538

Prebiotika zvySuji mikrobialni diverzitu, podporuji rist protektivnich kmenti a tim
modifikuji slozeni stievni mikroflory. Mezi vyznamna probiotika patii butyrat, ktery
patii mezi SCFA. Studie prokazuji jeho pfiznivé u€inky na imunitni funkci stiev a
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funkci epitelialni bariéry. Zda se proto byt vhodnym doplitkem 1é¢by stfevniho zanétu
i k udrzeni remise IBD.%

Probiotika mohou byt fyziologickou a netoxickou strategii k prevenci a lécbé IBD.
Kompetitivné ptsobi na stfevni mikrobiom, produkuji antimikrobidlni metabolity,
ovliviluji imunitni reakce 1 stievni epitel a tim pfispivaji k obnoveni mikrobidlni
rovnovéhy.!'®1? | V&tina existujicich probiotik narazi na rezistenci vii¢i kolonizaci ve
stteve hostitele a jsou pfitomna pouze po omezenou dobu, a to 1 po dlouhodobém
podavani. Proto byly zkoumany nové alternativy, vcetné pouzZiti geneticky
modifikovanych organismu s rekombinantnimi bakteriemi jako vektory pro dodéani
terapeutickych molekul do cilovych mist ve stievé.“!® Pouziti probiotik, zejména
druht Lactobacillus a Bifidobacterium, vedlo u pacient s UC ke zlepSeni symptomt
a navozeni/udrzeni obdobi remise.?¢ U pacientt s CD obdobny efekt probiotik nebyl
prokazan.

Dal$i metodou manipulace s mikroflorou je transplantace fekdalni mikrobioty
(FMT). Randomizovan¢ klinické studie, hodnotici piinosy pouziti FMT, vSak
prokazaly u¢innost pfedevsim u pacientti s UC.!188287

Lécba helminty nebo produkty z helminti je dalsi slibnou cestou, nebot’” helminti mayji
dobry bezpec€nostni profil a pozitivni vysledky ve studiich 1é€by IBD. V kontextu
hygienické hypotézy mize expozice helminti v détstvi pfispét k ochrané pied
poruchami imunity v dospélosti.*®

Chirurgické lé¢ba neni v soucasnosti vnimana jako primarni lécebné moznost, nebot’
hlavni indikaci chirurgické 1éc¢by je feSeni komplikovanych a refrakternich forem
IBD (napf. stendza, pistél, krvaceni, perforace). Posledni studie vSak naznacuji, ze u
vybrané skupiny pacientii s CD s lokalizovanou ilealni nebo ileocekalni formou ma
Casnd ileocekalni resekce (ICR) lepsi vysledky nez lécba a-TNF preparaty a vede
k nizsi potfebé protizanétlivych 16k.%% Prace, na které jsem se podilel, porovnavala
ruzné chirurgické ptistupy. Z naSich dat vyplyva, ze laparoskopicka operace by méla
byt povazovéna za preferovany chirurgicky piistup pro primarni ICR.”

> Pediatr Surg Int. 2023 Feb 27;39(1):140. doi: 10.1007/s00383-023-05419-9.

Comparison of laparoscopic and open ileocecal
resection for Crohn's disease in children

V Dotlacil ', T Lerchova 2, S Coufal 3, B Kucerova 4, J Schwarz ®, O Hradsky 2, R Skaba 4, M Rygl 4

Affiliations + expand
PMID: 36847848 PMCID: PMC9971069 DOI: 10.1007/s00383-023-05419-9
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2. Cil

2.1. Vychozi mySlenka

Uvodnim podnétem k hodnoceni incidence détskych pacientli s IBD v Plzefiském
kraji (PLK) bylo napadné nakupeni nové diagnostikovanych déti z okresu Tachov
(konkrétné z mésta Stiibra a jeho okoli), které tvotily v letech 2010-2011 vice nez
25 % novych ptipadii, ackoli v této oblasti zije pouze 10 % populace PLK. Tito
pacienti nebyli v pfibuzenském vztahu a nebyli v péci stejného praktického pediatra.
Kladli jsme si proto otazku, zda se jedna o nahodny jev, nebo o statisticky vyznamné
pozorovani, které¢ by mohlo byt zdkladem hledani spole¢ného etiopatogenetického
faktoru.

2.2. Primarni a sekundarni cile

Primarnim cilem této prace je:

1) stanovit a prospektivné sledovat incidenci IBD v nasem kraji (PLK) u
pediatrickych pacientii (<19 let),

2) zjisténa data statisticky zhodnotit, charakterizovat rozdily podle véku, pohlavi
a diagnozy a

3) zjistit, zda nami pozorované rozdily zvySeného vyskytu IBD v okoli Stiibra
jsou statisticky vyznamné, nebo zda se jedna pouze o nahodny jev.

Sekundarnim cilem je:

1) porovnani nasich vysledki s historickymi idaji o incidenci IBD v CR véetnd
stanoveni aktualnich trendt a

2) stanovit projekci budouci incidence IBD a ptfedpovédni model nésledné ovéfit
v klinické praxi.
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3. Soubor a metodika

3.1. Sledovana oblast

Oblast zdjmu jsme omezili pouze na PLK (obr. 1), nebot” naprosta vétSina
pediatrickych pacientt (<19 let) z PLK, s podezienim na IBD, je odesilana do naseho
centra, kter¢ je jediné v kraji. Je proto velmi nepravdépodobné, Ze by pacient <15 let,
zijici na izemi PLK, byl diagnostikovdn na jiném pracovisti a unikl tak statistické
analyze. Zanedbatelné mnozstvi déti v adolescentnim véku (>15 let), pokud vibec
n¢jakeé, je diagnostikovano nebo 1é€eno dospélymi gastroenterology.

Plzetisky kraj je tfetim nejvétsim krajem Ceské republiky a tfetim nejiidéeji
zalidnénym (79,1 obyvatel na km?). Uzemi PLK m4 rozlohu 7649 km 2 a Zije v ném
cca 611 181 obyvatel (8. misto ze 14 krajit), coz je cca 6 % z celkového poctu
obyvatel CR. Pediatricka populace tvoii pfiblizné 20% populace v tomto regionu
(udaje Ceského statistického tfadu k 31.12.2022 vé&etn& uprchliki).?!

Struktura sidel je v porovnani s CR atypicka. PLK ma 501 obci, z toho jen 57 mést a
12 méstysu, ve kterych zije 405 610 obyvatel, tj. 67 % z celkového poctu obyvatel
kraje. Pro PLK je typicky vysoky pocet malych obci. Vice nez Ctyfi z péti obci v
regionu maji méné nez 2000 obyvatel a vice nez 30 % obyvatel regionu zije v téchto
malych méstech a vesnicich. M¢sta stfedni velikosti témét chybi. Mésto Plzen je
pfirozenym centrem regionu; v soucasnosti je &tvrtym nejvétsim méstem Ceské
republiky s pfiblizné 181 000 obyvateli (t¢émét 30% obyvatel PLK).

Zivotni prosttedi PLK v ramci CR miizeme hodnotit piiznivé. K nejméné zatizenym
oblastem néleZi horské partie Sumavy, Ceského lesa, zapadni Brdy a oblast v okoli
Mangétina a Nectin. Vyjimku tvoii Plzen a jeji okoli, kde je Zivotni prostiedi extrémné
narus$eno. Plzent se svym okolim je zatizena vysokou koncentraci primyslovych
aktivit a silniéni dopravou. Devastace krajiny po tézb¢ je nejrozséhlejsi v lokalitdch
Nyfany-Tlu¢na-Vejprnice, Bfasy-Radnice, Stiibrsko a Ejpovicko.”!

Obr. 1 — Plzefisky kraj N
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3.2. Sledovana populace a diagnostika

Do studie byli prospektivné zarazovani nové diagnostikovani pacienti s trvalym
bydlistém v PLK, kterym v dob¢ diagnézy IBD bylo <19 let a jejichZ diagnoza byla
jednoznadnd. Soucasné byl zaznamenan vék, pohlavi, PSC trvalého bydlisté a typ
IBD. Datum pocatecni diagnozy bylo stanoveno jako den endoskopického vySetieni.
Pokud doslo v pribéhu sledovani k ptehodnoceni diagnozy, napi. pokud byla
plvodné diagnostikovana IBD-U a nasledné reklasifikovana na CD nebo UC, byla
v databazi ponechéana ptivodni diagnéza IBD-U.

Diagnéza IBD (viz kapitola 1.1.3.) byla stanovena dle Doporuceni Pracovni skupiny
détské gastroenterologie a vyzivy CPS pro diagnostiku a 1é¢bu nespecifickych
sttevnich zanétd u déti, které vychazi z tzv. Portskych kritérii.!*!* VSichni pacienti
tedy podstoupili fyzikalni, laboratorni a zobrazovaci vySetfeni, na zdklad¢ kterych
bylo indikovano endoskopické vySetfeni s odbérem bioptickych vzorka, které byly
nasledné zhodnoceny klinickymi patology. Dle vysledkl provedenych vySetteni byli
pacienti rozdéleni do tii hlavnich klinickych typi: CD, UC a IBD-U.

3.3. Sbér dat

Aby bylo mozné pacienty dlouhodob¢ sledovat a minimalizovalo se riziko netiplnosti
dat, podilel jsem se na vzniku aplikace, ktera sbér dat zautomatizovala. Data jsou diky
tomu prospektivné ziskavana z interni pocitacové klinické databaze pomoci datového
formulare. Aplikace, kterd ma spole¢nou architekturu klientského servisu, poskytuje
prosttedky pro sbér dat jak ruéné, prostiednictvim strukturovanych webovych
formuléit, tak automaticky z jinych zdravotnickych systémil vyuzivajicich cesky
datovy standard pro vyménu zdravotnickych dat (DASTA). PIn¢ automaticka
vyména dat mezi aplikaci a nemocni¢nim informacnim systémem sniZuje mozZnost
lidské chyby pti zadavani dat a zlepSuje tak pfesnost a kvalitu dat. Systém byl vyvinut
ve spolupraci s NTIS — Nové technologie pro informacéni spole¢nost, Vyzkumné
centrum Fakulty aplikovanych véd Zapadogeské univerzity v Plzni. Udaje o velikosti
détské populace (<19 let), vCetné veékové a pohlavni stratifikace dle sidla, byly
ziskany z udajii Ceského statistického tifadu.

3.4. Statisticka analyza
Pro shrnuti charakteristik celé populace byla pouzita standardni popisna
statistika. Data byla analyzovdna pro kazdé Casové obdobi a stratifikovana podle

véku, pohlavi a regionu. Pacienti s IBD byli analyzovani ve dvou vékovych
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kategoriich: 0-15 let a 0-19 let. Casové obdobi, za které byla data hodnocena, bylo
od 1. ledna 2000 do 31. prosince 2015. Data ziskana v nasledujicich letech byla
pouzita pouze k ovéfeni predikce incidence bez podrobnégjsi analyzy.

Incidence za sledované obdobi se vypocita dle ndsledujici rovnice:

pocet nové zjisténych piipadi

incidence = — . - —
velikost rezidentni pediatrické populace

a je vyjadrena jako nové piipady na 100 000 pediatrickych osob za rok.

K méfteni rozdilli mezi skupinami byl pouzit Studentiiv t -test (neparovy, 2-stranny)
a stratifikovand analyza odraZejici vék a pohlavi. Pro vyhodnoceni vyznamnosti a
ptesnosti odhadu byla vypoctena hodnota p<0,05 a 95% CI .

Trendy vyskytu a Casové projekce IBD a jeho podtyptl s poctem piipadi jako zavislou
proménnou a velikosti populace jako proménnou offsetu byly odhadnuty pomoci
linearnich regresnich analyz a korelac¢nich koeficienta.

Linearni regrese je statisticky proces pro urceni pfimky, kterd nejlépe reprezentuje
obecny trend datové sady. Sestavenou rovnici lze pouzit k predpovédi hodnot, které
nebyly shromazdény v plivodni datové sad€. Zahrnuje dvé proménné: y jako zavislou
proménnou (v naSem piipadé roky) a x jako nezavislou proménnou (incidence).
Rovnice ma tvar

y=mx+b

kde m je regresni koeficient a b je misto, kde pfimka protind osu y.
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4. Vysledky za obdobi 2000-2015

Vysledky této prace byly publikovany v Cesko-slovenské pediatrii®? a World Journal
of Gastroenterology®>.

Incidence idiopatickych stfevnich zanétl u déti a
dospivajicich v Plzenském kraji v letech 2001-2011
Prospektivni studie

Autofi: J. Schwarz; J. Sykora

Plsobisté autord: Détska klinika FN a LF UK, Plzen pfednosta prof. MUDr. J. Kobr, Ph. D.
Vyslo v casopise: Ces-slov Pediat 2013; 68 (3): 149-156.

Kategorie: Plvodni prace

/‘/ (]' World Journal of
Gastroenterology

World J Gastroenterol. 2017 Jun 14; 23(22): 4090-4101. PMCID: PMC5473128
Published online 2017 Jun 14. doi: 10.3748/wjg.v23.i22.4090 PMID: 28652662

Inflammatory bowel disease incidence in Czech children: A regional prospective
study, 2000-2015

Jan Schwarz, Josef Sykora, Dominika Cvalinova, Renata Pomahacova, Jana Kle€kova, Martin Kryl, and Petr Velak

IF 3,3

4.1. Demograficka charakteristika souboru

Demografické charakteristiky jsou souhrnné uvedeny v Tab. 1. K roku 2015 byla do
elektronickych databazi vloZena data od 170 pacientl (<19 let), z toho 96 bylo ve
vékové kategorii <15 let.

Z celého souboru bylo 59,4 % muzi. Stiedni v€k pacientli s IBD byl 14,2 roku
(rozpéti: 1,4-18,3), pro CD 14,1 (1,4-18,1), pro UC 14,6 (2,7-18,3) a pro IBD-U 14,1
(2,5-17,7). Median véku v dobé diagndzy se nelisil mezi CD a UC a rovnéz nebyly
zaznamenany zadné statisticky vyznamné rozdily mezi v€kem chlapct a divek.
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Tab. 1 - Demografické charakteristiky souboru za obdobi 2000-2015

‘Polet pacienti,n 105 170

Muzi 68 24 9 101

Zeny 37 24 8 69
(1,4-18,1)  (2,7-18,3) (2,5-17,7)  (1,4-18,3)

4.2. Rozdéleni souboru dle typu IBD

Pocty nové diagnostikovanych v kazdém roce sledovaného obdobi ukazuje Graf 1. V
souboru bylo celkem 105 pacientti s CD (61,8 %), 48 s UC (28,2 %) a 17 s IBD-U
(10 %). Diagnoza CD byla dvakrat castéjsi nez UC (pomér CD k UC byl 2,2:1). Ze
17 pacientii s IBD-U byla poc¢ate¢ni diagnéza IBD-U zménéna u 13 (76,5 %), pticemz
7 (41,2 %) bylo béhem sledovani reklasifikovano na UC a 6 (35,3 %) na CD.

Graf 1 — Pocet nové¢ diagnostikovanych pacientll v PLK ve v€kové skupiné 0-19 let
v jednotlivych letech sledovaného obdobi 2000-2015 rozdélené dle typu IBD.
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4.3. Incidence v kohorté 0-15 a 0-19 let

Vypoctené incidence jednotlivych typli IBD za obdobi 16letého sledovéani shrnuje
Tab. 2. Ve v€kové skupiné 0-15 let byla celkova incidence IBD stanovena na 7,3 na
100 000 deti/rok (95 % CI: 6,1-8,5), pro CD 4,6 (95 % CI: 3,7-5,5), pro UC 2,0
(95 % CI: 1,3-2,7) a pro IBD-U 0,7 (95 % CI: 0,1-1,3). Mezi détmi ve véku 0-19 let
byly pfislusné incidence 10,0 (95 % CI: 9,2-10,9) pro IBD, 6,2 (95 % CI: 4,7-7,7)
pro CD, 2,8 (95 % CI: 1,5-4,1) pro UC a 1,0 (95 % CI: 0,2-1,8) pro IBD-U.

Tab. 2 — Incidence jednotlivych typid IBD na 100 000 déti a rok rozdélené dle
vekovych skupin (Plzensky kraj, obdobi 2000-2015).

o 0asEet 019kt
ABD L 73 10
D 46 6,2
ICT 2,0 2.8
ABD=U Y 0.7 1,0

4.4. Incidence dle véku

Vékové specifickou incidenci IBD, CD, UC a IBD-U zobrazuje Graf 2. Diagn6za
byla nejcastéji stanovena po dosazeni véku 10 let pro IBD; vék v dobé& diagndzy byl
méné nez 10 let u 30 déti (17,6 %). Casna prezentace IBD (pted dosazenim véku 6
let) byla pozorovana u 0,58 %, 4,1 %, 0,58 % a 5,29 % déti s CD, UC, IBD-U a
IBD. Celkova incidence IBD vzrostla z 3,5 (95 % CI: 2,5-4,3) na 100 000 osob/rok
ve skuping 0—10letych na 16,6 (95 % CI: 12,5-20,1) na 100 000 osob/rok ve skupiné
11-19 let (P = 0,0003).

Nejvyssi vyskyt IBD byl pozorovan ve vé€kové skupiné 15 let. Statisticky vyznamné
zvySena incidence u patnactiletych probandii byla prokazana pro vSechny podtypy
sttevnich zanéti — CD (P = 0,0006), UC (P = 0,002) a IBD-U (P = 0,01). Vekove
standardizovana incidence byla statisticky vyznamnd pro muze i Zzeny u IBD
(P=0,001 a P=0,01), CD (P=0,006 a P=0,01) a UC (P=0,02 a P=0,001),
zatimco pro IBD-U (P=0,047 a P=0,058) dosahla hrani¢ni statistické
vyznamnosti.

U déti ve veéku 0 az 10 let nebyly nalezeny zadné rozdily ve vékové distribuci mezi
CD, UC a IBD-U, zatimco starsi skupina (11 az 19 let) méla vyznamné zvySeny
vyskyt CD ve srovnani s UC a IBD-U (P <0,001).
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Graf 2 - Vékoveé specificka incidence na 100 000 osob/rok vsSech nové
diagnostikovanych pacientii v PLK ve vékové skupiné <19 let v obdobi 2000-2015
rozdélené dle typu IBD. Vyskyt IBD vyznamné rostl s vékem (P = 0,0003).
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4.5. Charakteristika dle pohlavi

Ve sledovaném obdobi 2000-2015 byla ve vekové skupiné <19 let (viz Tab. 1)
diagnostikovana CD u 105 pacienti (muZi/zeny: 68/37), UC u 48 pacientl
(muzi/Zeny: 24/24) a IBD-U u 17 pacientl s (muzi/ zeny: 9/8). Z celého souboru IBD
pacientil muzi tvotili 59,4 %.

Vyznamné rozdily v zastoupeni pohlavi byly zaznamenany jen u IBD a CD, jak
ukazuje Graf 3 a Graf 4. V téchto skupinach bylo signifikantné vysSi zastoupeni
chlapct oproti divkdm. Primérna mira vyskytu IBD na 100 000 osob/rok byla 11,6
(95 % CI: 9,4-14,1) u muzu a 8,3 (95 % CI: 6,8-10,1) u zen (P = 0,026). Incidence
CD byla 7,8 (95 % CI: 6,2-9,8) u muzii a 4,5 (95 % CI: 2,8-4,1) u zen (P = 0,016). U
pacienti s UC a IBD-U se pomér zastoupeni jednotlivych pohlavi nelisil. Incidence
UC byla 2,7 (95 % CI: 2,1-3,1) u muzt a 2,9 (95 % CI: 2,3-3,4) u Zen (P = 0,44).
Incidence IBD-U byla 1,0 (95 % CI: 0,8-1,5) u muzii a 1,0 (95 % CI: 0,8-1,5) u zen
(P=0,45).
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Graf 3 — Incidence omezend na muzské pohlavi na 100 000 osob/rok vSech nové
diagnostikovanych pacientii v PLK ve vékové skupiné <19 let v obdobi 2000-2015
rozdélené dle typu IBD.
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Graf 4 — Incidence omezend na zenské pohlavi na 100 000 osob/rok vSech nové
diagnostikovanych pacientii v PLK ve vékové skupiné <19 let v obdobi 2000-2015
rozdélené dle typu IBD.
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4.6. Charakteristika dle velikosti sidla

Pti porovnani incidence IBD déti do 19 let v zavislosti na velikosti obce jsme zjistili,
ze obce do 2 tisic obyvatel maji vyznamné niz$i incidenci oproti vétSim mestim
(p <0,002). Naopak nejvyssi incidenci détskych IBD maji obce o velikosti 5-10 tisic
obyvatel (p <0,0001). (Graf 5)

Pii ovérovani klinické hypotézy ohniskové zvySené incidence IBD u déti v okoli
Stiibra (okres Tachov) jsme data z jednotlivych okresti hodnotili v krat§im ¢asovém
obdobi (2001-2010). Nami zjiSténé vysledky svédCily pro signifikantné vyssi vyskyt
CD u zen v okrese Tachov (95 % CI 1,4 - 7,01; p <0,01), CD u muzi v okrese Plzen-
sever (95% CI1,26-4,86; p<0,01) a UC u muzii v okrese Plzen-mésto
95%CI1,13 - 5,25; p<0,05). Naopak signifikantné niz§i vyskyt IBD
(95 % CI1 0,21 - 0,81; p<0,01) a UC (95 % CI 0,05 - 0,88; p <0,05) byl prokazan v
okrese Klatovy. Avsak pfii rozsifeni sledované¢ho obdobi na interval 2000-2015 jsme
statistickou vyznamnost neprokazali, ale jasny trend zistal patrny. (Obr. 2)

Graf 5 — Incidence IBD na 100 000 osob/rok v§ech nové diagnostikovanych pacientli
v PLK ve vékové skupiné <19 let v obdobi 2000-2015 rozdélené dle velikosti sidla.
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Tab. 3 - Incidence IBD na 100 000 osob/rok vSech nové¢ diagnostikovanych pacientli
v PLK ve vékové skuping <19 let v obdobi 2000-2015 rozdélené dle velikosti sidla.

‘pofetobei T 458 29 85 1
| primé&rmy podet obyvatel <191et | 36055 18390 9863 13539 28706
lincidence na 100000 0sob/rok | 55 95 183 87 LS

Obr. 2 - Incidence IBD na 100 000 osob/rok vSech nové¢ diagnostikovanych pacientti
v PLK ve vékové skupiné€ <19 let v obdobi 2000-2015 rozdélené dle okrest. Graficky
vystup zna$i automatizované databaze. Vysoky vyskyt v okrese Plzen-mésto a
Tachov, nizk4 incidence v okrese Klatovy.

"

Plzefisky kraj, MC+UC+IBDU
Populace: M+F, 0 - 18,9 let
V obdobi: 1.1.2000 - 31.12.2015

Incidence na 100000 obyvatel
0,00- 286
286-572

J 572-858

l 8.58-1144

B 11.42-1430
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4.7. Trendy vyskytu IBD v obdobi 2000-2015 a historické srovnani

Abychom byli schopni nase data porovnat se sou¢asnymi i diive publikovanymi tdaji
(viz Tab. 4), rozdélili jsme kohortu pediatrické populace PLK na dvé vékové
podskupiny (0-15 a 0-19 let). Incidenci jednotlivych typt IBD za 16leté obdobi
(2000-2015) jsme nasledn¢ analyzovali v jednoletych blocich.

Pti analyze souboru 0-15 let jsme nepozorovali statisticky vyznamné rozdily v zadné
ze sledovanych skupin: IBD (» = 0,15, P =0,09), IBD-U (» = 0,04, P = 0,213) ani CD
(r=0,13, P=0,109). Navzdory trvale klesajicim trendim v incidenci UC tato
analyza neodhalila Zadnou statistickou vyznamnost (» =-0,01, P = 0,810).

Statisticky vyznamné zmény incidence vSak byly prokazany v podskupiné 0-19 let,
které jsou zobrazeny v Grafech 6, 7 a 8. Béhem sledovaného obdobi se celkova mira
vyskytu IBD a CD vyznamné zvysila (r= 0,32, P=0,012 a »r=0,42, P <0,0001) a
vykazovala pfevahu muzi. Kromé nevyznamné vyssiho bodového odhadu pro roky
2000-2004 se incidence UC snizila, aniz by dosdhla statistické vyznamnosti
(r=-0,15,P=0,134). Celkova mira IBD-U zistala pomérné stabilni
(r=10,05, P=0,341).

Mira vyskytu IBD se béhem sledovaného obdobi zvysila na 5,8 (95 % CI: 3,6-8,6)
na 100 000 osob/rok u divek a 11,1 (95 % CI: 7,1-14,5) osob/rok u chlapct. Stejny
trend je patrny 1 u CD, u které se incidence zvysila na 5,8 (95 % CI: 3,4-9,1) na
100 000 osob/rok u divek a 9,4 (95 % CI: 7,1-13,4) osob/rok u chlapcti. Naproti tomu
incidence UC na konci roku 2015 klesla k 0 na 100 000 osob/rok pro divky i chlapce.
Nejvyraznéj$i nartist CD byl pozorovan u adolescenti ve véku 12-19 let
(P=0,001). U déti mladsich 10 let zlistala mira nizka, omezend ptili§ malym poctem
malych déti v obdobi 2000-2015.

Ve srovnani s historickymi pediatrickymi daty v CR od roku 1990 do roku 2001
vzrostla incidence CD u déti do 15 let z 0,25 na 1,25 na 100 000 osob/rok a v roce
2015 dosahla na 5,8 na 100 000 osob/rok. Incidence UC postupné klesala z 1,8 na
100 000 osob/rok v roce 1999 na 0 na 100 000 osob/rok v roce 2015. Souhrn
dostupnych dat uvadi Tab. 4.

4.8. Projekce budouci incidence IBD

Projekce IBD do roku 2018 jsou v Grafech 6, 7 a 8 dobfe patrné. Mira vyskytu IBD
projektovana pro roky 2016, 2017 a 2018 byla 12,1 (95 % CI: 10,6-14,6), 12,3 (10,3-
15,0) a 12,6 (11,0-15,4). Incidence CD projektovana na obdobi 2016-2018 byla
9,7 (8,1-11,3), 10,2 (8,7-12,3) a 10,2 (8,7-12,3). Piedpoklddané miry vyskytu UC
byly 1,0 (0-3,4), 0,8 (0-3,19) a 0,6 (0-3,2). Pfedpokladana incidence IBD-U byla 1,3
(0,5-2,2), 1,3 (0,5-2,3) a 1,4 (0,5-2,4).
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Graf 6

Primérny ro¢ni vyskyt a trend IBD na 100 000 osob/rok ve v€kové skuping <19 let
v PLK za obdobi 2000-2015 a projekce vyskytu na roky 2016-2018. Hvézdicky
oznacuji vyskyt IBD na 100 000 osob/rok. Modré body oznacuji vypocet klouzavého
pruméru. PferuSovana modré Cara oznacuje piizpisobeny linedrni regresni model pro
predikci trendd. Trojuhelniky oznacuji miru vyskytu piredpokladanou pro obdobi
2016-2018. Cervené body oznaéuji vypoéet klouzavého priméru. Béhem 16letého
obdobi doslo k vyznamnému narastu incidence (r = 0,32, P =0,012).
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Graf7

Primérny ro¢ni vyskyt a trend CD na 100 000 osob/rok ve v€kové skupiné <19 let
v PLK za obdobi 2000-2015 a projekce vyskytu na roky 2016-2018. Hvézdicky
oznacuji vyskyt CD na 100 000 osob/rok. Modré body oznacuji vypocet klouzavého
pruméru. PferuSovana modré Cara oznacuje piizpisobeny linedrni regresni model pro
predikci trendd. Trojuhelniky oznacuji miru vyskytu piredpokladanou pro obdobi
2016-2018. Cervené body oznaéuji vypoéet klouzavého priméru. Béhem 16letého
obdobi doslo k vyznamnému narastu incidence (r = 0,42, P <0,0001).
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Graf 8

Primérny ro¢ni vyskyt a trend UC na 100 000 osob/rok ve v€kové skupiné <19 let
v PLK za obdobi 2000-2015 a projekce vyskytu na roky 2016-2018. Hvézdicky
oznacuji vyskyt UC na 100 000 osob/rok. Modré body oznacuji vypocet klouzavého
pruméru. PferuSovana modré Cara oznacuje piizpisobeny linedrni regresni model pro
predikci trendd. Trojuhelniky oznacuji miru vyskytu piredpokladanou pro obdobi
2016-2018. Cervené body ozna¢uji vypodet klouzavého priméru. Béhem 16letého
obdobi doslo k vyznamnému narlstu incidence (r =- 0,15, P = 0,134).
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Tab. 4 — Souhrn dostupnych incidenénich dat jednotlivych typti IBD na tizemi CR.

<19let 93 49 33 1,1
<191let 10,0 62 28 1,0
<15let 73 46 2,0 07
<15let 69 58 0 1,1

<15 let 1,25
<15 let 0,25
<15 let 2,69 1,84

<I15let 224 097 1,12 0,15

4.9. Ovéreni modelu v klinické praxi

K ovéfeni predikéniho modelu jsme pouzili realné incidencni data z obdobi 2016-18,
kterd jsou spolu s odhadovanymi hodnotami souhrnné zobrazena v Tab. 5.

Skute¢né hodnoty incidence IBD, CD 1 UC kopiruji modelem predikovany trend,
avSak vzhledem k tomu, Ze v roce 2017 byl zaznamenan nezvykle vysoky pocet nové
diagnostikovanych pacienti s CD, jsou predikované hodnoty incidence IBD a CD
mimo ocekavané rozmezi. Oproti tomu piedpovéd hodnot pro UC se velmi blizi
¢islim skutecné incidence. Vizualizaci predikovanych a redlnych hodnot nazorné
zobrazuji Grafy 9-11.

Prestoze predikéni model neumoznil piesnou predpovéd hodnot incidence IBD a CD,
1ze jej povazovat za vhodny nastroj pro predikci trendd.

Tab. 5 — Porovna predikovanych a skutecnych hodnot incidence jednotlivych typi
IBD v obdobi 2016-2018.

predikce realita | predikce realita | predikce realita | predikce realita

12,1 13,1 9,7 10,3 1,0 1,9 1,3 0,9
12,3 22,2 10,2 17,6 0,8 2,4 1,3 1,8
12,6 10 10,2 9,1 0,6 0,9 1,4 0

12,3 15,1 10,0 12,3 0,8 1,7 1,3 0,9
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Graf 9

Primérny ro¢ni vyskyt IBD na 100 000 osob/rok ve vékové skupiné <19 let v PLK
za obdobi 2000-2018 a projekce vyskytu na roky 2016-2018. Modré body oznacuyi
vypocet klouzavého priméru. PreruSovana modra cara oznaCuje piizpusobeny
linearni regresni model pro predikci trendt. Cervené body oznaduji vypoéet
klouzavého pruméru.
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Graf 10

Primérny ro¢ni vyskyt CD na 100 000 osob/rok ve vékové skupiné <19 let v PLK za
obdobi 2000-2018 a projekce vyskytu na roky 2016-2018. Modré body oznacuji
vypocet klouzavého priméru. PreruSovana modra cara oznaCuje piizpusobeny
linearni regresni model pro predikci trendt. Cervené body oznaduji vypocet
klouzavého pruméru.
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Graf 11

Primérny ro¢ni vyskyt UC na 100 000 osob/rok ve vékové skupiné <19 let v PLK za
obdobi 2000-2018 a projekce vyskytu na roky 2016-2018. Modré body oznacuji
vypocet klouzavého priméru. PreruSovana modra cara oznaCuje piizpusobeny
linearni regresni model pro predikci trendt. Cervené body oznaduji vypoéet
klouzavého pruméru.
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4.10. Porovnani se svétem

Zajimalo nés, zda jsou naSe incidenc¢ni data a zjisténé trendy srovnatelné s jinymi
zemémi. Rozhodli jsme se proto sestavit review a metaanalyzu soucasnych trenda
incidence IBD napii¢ kontinenty. NaSe data jsme publikovali v: 7

W{]‘ World Journal of
¢ Gastroenterology

World J Gastroenterol. 2018 Jul 7; 24(25): 2741-2763. PMCID: PMC6034144
Published online 2018 Jul 7. doi: 10.3748/wjg.v24.i25.2741 PMID: 29991879

Current global trends in the incidence of pediatric-onset inflammatory bowel disease

Josef Sykora, Renata Pomahaé&ova, Marcela Kreslova, Dominika Cvalinova, Pfemysl Stych, and Jan Schwarz
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Globaln¢ se vyskyt IBD velmi lisi podle geografickych oblasti. Stale rostouci
incidence détské IBD v pribchu casu naznacuje globalni povahu onemocnéni, coz
naznacuje vliv environmentalnich rizikovych faktort.

V tomto piehledu bylo zahrnuto celkem 140 studii, které uvadély udaje z 38 zemi.
Variace incidenci byla $irok4 a pohybovala se v rozmezi 0,5-23/100 000 pro IBD,
0,1-13,9/100 000 pro CD, 0,3-15,0/100 000 pro UC a 0,0-3,6/100 000 pro IBD-U.
Vyskyt IBD se velmi lisil v zavislosti na geografickée oblasti, jak ptehledné zobrazuje
Tab. 5. Regiony s nejvyssi zatézi IBD byly Evropa (0,2-23/100 000) a Severni
Amerika (1,1-15,2/100 000). Regiony s nejniz§im hlaSenym vyskytem IBD byly
Ocednie (2,9-7,2/100 000), Asie (0,5-11,4/100 000), Latinskd Amerika (0,2-
2,4/100 000) a Afrika (0,0-0,9/100 000). Regiony s nejvyssi hlaSenou incidenci CD
byly Severni Amerika (13,9/100 000) a Evropa (12,9/100 000), pfi¢emz nejvyssi
miry UC byly 15,0/100 000 v Evropé a 10,6/100 000 v Severni Americe. Nejvyssi
incidence IBD-U byla 3,6/100 000 v Evropé a 2,1/100 000 v Severni Americe.
Aktudlni globalni stav vyskytu IBD je zndzornén na Obr. 3-6.

Vyskyt IBD celosvétove roste. Analyza ¢asového trendu ilustrovala rostouci nebo
stabilni vyskyt v Severni Americe, Evrop¢ a Oceanii a rostouci vyskyt v noveé
industrializovanych zemich Asie, Stfedniho vychodu a Afriky, coz je v souladu s
predpoklddanym vlivem socioekonomického statusu (kapitola 1.2.8). Celkem 41
¢lanktl, zabyvajicich se Casovym trendem IBD, uvadélo statistickou vyznamnost
P<0,05. Z toho celkove 30 studii (73 %) uvadélo nartst celkové incidence IBD, Zadna
nehlasila klesajici trend a 11 (27 %) neprokdzalo zadné vyznamné zmény. Ze 71
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studii, které pocitaly vyskyt CD, 48 (67 %) zaznamenalo vyznamny narust, 2 (3 %)
studie zaznamenaly vyznamny pokles a 21 (30 %) studii nezaznamenalo zadné
vyznamné zmény. Z 63 studii hodnoticich vyskyt UC hlasilo 29 (46 %) vyznamny
narist incidence, 29 (46 %) nezaznamenalo zadné vyznamné zmény a 5 (8 %) studii
zaznamenalo klesajici trend. Z 19 studii pocitajicich incidenci IBD-U 2 (11 %) studie
uvadely vyznamny nartist a 17 (89 %) studii neuvadélo Zadnou vyznamnou zménu.

Tab. 5 - Shrnuti rozsahu vyskytu IBD v pediatrické populaci rozdélené podle
kontinentii a zemépisnych oblasti

~ BD UC  CD  IBD-U Casovyisek
Evropa

Severozapad | 0,523 03-15  02-12,3 02-3,6 1951-2017
Wychodni 1 2,7-100  0,9-52 02586 03-1  1997-2015
Jimi 014183 0,196 0,5-10,3 0,6-1,2  1978-2005
'Severni Amerika | 1,1-152  0,5-10,6 0,7-13,9 0,2-2,1  1940-2010
'Latinskd Amerika  02-2,4 - - - 2012-2013
Afrika 0009 - - - 1997-2006
‘Asie/Stfedni vychod  0,5-11,4 02-3,9  03-3,7 0,1 1968-2012
Australie 2973 041 0,1-3,5 07 1971-2015
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Obr. 3 — Grafické zobrazeni incidence IBD u déti — rozdéleni do ¢ty barev odpovida
neznadmému, nizkému, stfrednimu a vysokému vyskytu onemocnéni.

3a — Celosvétova incidence IBD u déti.

3b — Detailni pohled na Evropu se zobrazenim konkrétnich idajti incidence IBD.
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Obr. 4 - Grafické zobrazeni incidence CD u déti — rozd¢€leni do Ctyt barev odpovida
neznadmému, nizkému, stfrednimu a vysokému vyskytu onemocnéni.

4a — Celosvétova incidence CD u déti.
4b — Detailni pohled na Evropu se zobrazenim konkrétnich udaja incidence CD.

Incidence per 100 000 person-years ‘i
No Data {
-
0,1-2,5 =
P 2650 gw B
- e TR "y Iy
et oy £
0 1000 Km =
—
Data sources: DIVA-GIS Free Spatial Data




Obr. 5 - Grafické zobrazeni incidence UC u déti — rozd¢€leni do Ctyt barev odpovida
neznadmému, nizkému, stfrednimu a vysokému vyskytu onemocnéni.

4a — Celosvétova incidence UC u déti.
4b — Detailni pohled na Evropu se zobrazenim konkrétnich udaji incidence UC.
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Obr. 6 - Grafické zobrazeni incidence IBD-U u déti — rozdéleni do Ctyi barev
odpovida neznamému, nizkému, stfednimu a vysokému vyskytu onemocnéni.
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5. Diskuse

V této praci uvadime vyskyt IBD za obdobi 16 let od roku 2000 do roku 2015 u
déti (<19 a <15 let) v geograficky pfesn¢ definované populaci PLK. Soubor byl
ziskan prospektivnim sbérem dat za pomoci specidln€¢ vyvinutého pocitacového
systétmu. Analyzou epidemiologickych dat jsme dospéli k nékolika podstatnym
zavérim:

1) Incidence IBD v PLK patii mezi nejvyssi dosud hlasené vyskyty v CR.

2) Incidence CD je vice nez dvojnasobna oproti UC.

3) Ve skupiné pacientli s CD ptevazuji muzi.

4) Vyskyt IBD (zejména CD) v pribchu ¢asu vyznamné stoupa.

5) Incidence postupné nariista s vékem pacientil.

6) Vyznamné zvySeny vyskyt IBD je ve méstech s 5-10 tisici obyvateli.

7) Nizky vyskyt IBD ve vesnicich s méné nez 2 tisici obyvateli.

8) Pokusili jsme se predikovat vyskyt do roku 2018.

9) NaSe vysledky jsme porovnali s historickymi ¢eskymi Udaji a data jsme

zasadili do kontextu celosvétového vyskytu IBD pediatrickych pacientt.

V nasi studii jsme stanovili incidenci IBD v pediatrické populaci (<19 let) Plzetiského
kraje v obdobi 2000-2015 (Tab. 4), ktera je dle aktudlné dostupnych udajii nejvyssi
z celé CR. PFi porovnani s evropskymi i svétovymi udaji pati na§ kraj mezi oblasti
s vysokym vyskytem IBD (pfedevSim CD), kterd je srovnatelnd s cetnosti
v rozvinutych zapadnich populacich.®7 Vice jak dvojnasobna pievaha pacientii s CD
oproti UC a IBD-U odpovida rozlozeni IBD ve vétSin€ evropskych statd. Vyjimku
tvoii Italie, Svédsko a Finsko, kde majoritni podil zaujima UC.%

V nasem souboru bylo 10 % pacienti s IBD-U. Tento pocet je podobny jiz diive
publikovanym udajim z pediatrickych studii, ve kterych tvofili 10-15 % z nové
diagnostikovanych piipadii IBD. V nasi sérii se podil pacienti s diagn6zou IBD-U
postupné sniZoval, protoZe 41,2 % ptipadid se vyvinulo smérem k UC a 35,3 %
smérem k CD.

Casova analyza incidence IBD a jeho podtypti jasné ukazala vzestupny trend vyskytu
novych pacientli s IBD, a to predev§im diky nartstu incidence CD u mizu. Vyskyt
CD se od roku 2000 do roku 2015 vice nez zdvojnasobil. Naproti tomu se vyskyt UC
a IBD-U béhem sledovaného obdobi zménil jen velmi malo. Vysledky nasi studie
jsou tedy v souladu s publikovanymi daty, kdy témét 77,8 % autorti uvedlo statisticky
vyznamny narast détské IBD a 60 % uvedlo vyznamné zvyseny vyskyt CD.%’

V analyze stratifikované podle v€ku jsme v souladu s jinymi studiemi poukazali na
zfetelny nartst distribuce IBD smérem k star§Sim ve€kovym skupindm. VétSina
pacientli spadala do v€kového rozpéti 11-19 let, zatimco ve skupiné do 10 let bylo
diagnostikovano piiblizné 17 % jedincii a mira zastoupeni CD a UC byla podobna
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bez rozdilu podle pohlavi. S postupnym zvySovanim véku vyskyt IBD rostl a vrcholil
kolem 15. roku zivota, pticemz CD vykazovalo strm¢&j$i nartist ve srovnani s UC.

Rozdélenim nasi kohorty podle velikosti sidla jsme zjistili signifikantné vyssi vyskyt
IBD ve méstech o velikosti 5-10 tisic obyvatel a vyznamné nizsi vyskyt ve vesnicich
s mén¢ nez 2 tisici obyvatel. Pfi¢inu tohoto nerovnomérného rozlozeni nezname,
muZeme ale spekulovat, v souladu s hygienickou teorii vzniku IBD, o moZnych
pozitivnich stimulech vesnického prostfedi na imunitni systém (kontakt se zvifaty
apod.). Dlivod, pro¢ jsou stiedné velka sidla postizena vice nez velkd mésta nebo
mensi obce, ndm neni zifejmy a mél by byt podnétem k dalSimu zkoumani.

Empiricky vyssi vyskyt IBD v okrese Tachov nebyl statisticky vyznamny. Obdobné
nesignifikantni byl 1 narlst incidence v okrese Plzeii-sever, Plzen-mésto a nizsi
incidence v okrese Klatovy. Zobrazené trendy vSak jasné naznacuji vyznamnou roli
zivotniho prostfedi. Zatimco velkou ¢ast tzemi okresu Klatovy zaujiméa Narodni park
Sumava, kontrastné k této oblasti piisobi primyslem, dopravou a emisemi zatizeny
okres Plzen-mésto. Za tivahu vSak také stoji statistické idaje z okresu Tachov, kde je
nejvyssi potratovost a nejnizsi praimeérny vék. Mizeme spekulovat, zda je to dano
vys§im poctem mladych lidi ¢i Spatnym Zivotnim prosttedim, které by mohlo byt
ptic¢inou krat§iho dozivani a zvySené potratovosti. K takovym tvrzenim vSak neméme
dostatek dat, proto bude tfeba dalSich prospektivnich studii, které se zaméii na
pfesnou identifikaci moznych rizikovych faktor v dané oblasti.

Pfi porovnani nasich vysledkl s publikovanym daty z let 1990-2001 (Tab. 4) se
vyskyt CD vyrazné zvysil, zatimco incidence UC za poslednich 25 let poklesla. Kolek
a kol.”® v prospektivni popula¢ni studii z Olomouckého kraje zaznamenali zvySeny
vyskyt IBD u déti - incidence CD se mezi lety 1999 a 2001 zvysila z 0 na 2,7/100
000 osob/rok a incidence UC se z 0,68 na 1,84 na 100 000 osob/rok. V prvni celostatni
pediatrické studii publikovali Pozler a kol.”” vysledky ¢4ste¢né retrospektivni studie
zkoumajici vyskyt CD u Ceskych déti (< 15 let), kdy Sndsobné narostla incidence CD
z 0,25/100 000/rok v roce 1990 na 1,25/100 000/rok v roce 2001. Vyskyt CD u déti
do 15 let se mezi lety 2001 a 2015 zvysil 4,6krat (1,25-5,8/100 000/rok). Vyskyt UC
byl niz§i nebo téméf nezménény s malym rozdilem mezi studiemi (1,84-
0,9/100 000/rok). Nejnové&jsi incidenéni data pochéazeji z Jihomoravského kraje®*
z 1et 2000-2017, takZe se z velké Casti prekryvaji s nas§im sledovanym obdobim. Proto
neni piekvapivé, Ze prezentované vysledky jsou velmi podobné nasim udajam.
Situace u nas je srovnatelnd se situaci v Mad’arsku, kde primérna incidence za 3leté
obdobi sledovani (2007-2009) byla 7,48, 4,72, 2,32 a 0,45 pro IBD, CD, UC a IBD-
U. Incidence IBD v zemich stfedni a vychodni Evropy tedy roste, coz se neshoduje s
dtive popsanym zapado-vychodnim gradientem poklesu incidence IBD v Evrop¢.

Projekci budouci miry vyskytu IBD jsme stanovili na zdkladé odhadovaného trendu
z linedrni analyzy. Nami sestaveny model incidence do roku 2018 byl alarmujici,
nebot’ predpokladal dalsi nartist IBD (zejména CD) na 12,6 na 100 000 osob/rok, ale
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zaroven 1 pokles pacientii s UC. Skute¢né hodnoty vSak nase oCekavani predcily,
nebot’ vroce 2017 byl zaznamenan nezvykle vysoky pocet pacientid s CD, coz
vyrazné navysilo incidenci CD 1 IBD oproti o€ekavanym hodnotam. Ackoli primérna
ocekavana incidence pro IBD a CD byla 12,3 a 10,0 na 100 000 osob/rok, realna data
dosdhla hodnot 15,1 a 12,3 na 100 000 osob/rok. Oproti tomu ocekavany pokles
pacienti s UC zaznamendn nebyl a to rovnéz diky vysSimu poctu nove
diagnostikovanych pacientti v roce 2017.

K markantnimu narastu incidence IBD v naSem souboru mohla ¢astec¢né piispét i
homogenita registracnich databazi prospektivné sbiranych dat, zvySené povédomi
1ékart o diagndze a pokroky v diagnostice IBD, které ptispivaly k dobrému zachytu
pacientd. Robustnosti dat ptispé€la 1 centralizovana zdravotni péce o détské pacienty
s IBD, ktera je do jist¢é miry zarukou, ze vSichni détsti pacienti s bydlistém v PLK
byli diagnostikovani v gastroenterologické ambulanci Détské kliniky FN Plzen. Toto
tvrzeni samoziejm¢e nemuze platit stoprocentné, avSak na zakladé nasich praktickych
zkuSenosti se domnivame, Ze pocet pacientd s IBD diagnostikovanych na jinych
pracovistich netvofil signifikantné vyznamnou €ast a neovlivnil zavéry nasi studie.
NaSe data navic neprokézala zjevny pokles miry incidence po 15. roce véku, ktery by
mohl svéd¢it o potenciondlnim odlivu pacienti do ambulanci specialistii pro dospélé.
Domnivame se tedy, ze nedoSlo k zddnému selekénimu zkresleni ve prospéch
mladSich vékovych skupin, a proto je zachyt pacientli divéryhodny 1 ve vékove
skuping 15 az 19 let.
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6. Zavér

Nami stanoveny vyskyt IBD u déti, zejména CD, patii k nejvyssim dosud hlaSenym
idajim v CR. Béhem 16letého obdobi doslo k vyraznému naristu CD (s pfevahou
chlapctl), takZe u déti v PLK je nyni CD mnohem castéjs$i nez UC a IBD-U. Predikéni
model, sestaveny do roku 2018, i nasledn¢ sesbirand data ukazuji na pokracujici
narast incidence IBD (zejména CD). Dlivody téchto trendd nejsou znamy.

Nerovnomérné rozlozeni incidence IBD v PLK dle okresu nebo velikosti sidla svédci
o mozném vlivu Zivotniho prostfedi. Vyssi vyskyt jsme prokézali ve méstech s 5-10
tisici obyvatel a nesignifikantn¢€ 1 v okresech Plzen-mésto, Plzen-sever a Tachov.
Statisticky vyznamné nizsi vyskyt byl ve vesnicich s méné nez dvéma tisici obyvatel
a nesignifikantné v okrese Klatovy.

Vsechny stanovené cile studie se podatilo naplnit.
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Abstract

AIM

To examine the incidence and trends in pediatric
inflammatory bowel diseases (IBDs) over 2000-2015
and project the incidence to 2018.

METHODS

A 16-year prospective study of IBD patients < 19 years
of age was conducted in the Czech Republic (the Pilsen
region). All incident IBD cases within a well-defined
geographical area were retrieved from a prospectively
collected computerized clinical database. Historical
Czech data were used for comparison (1990-2001).
Our catchment population was determined from the
census data. We calculated the incidence by relating
the number of newly diagnosed cases to the size of the

June 14, 2017 | Volume 23 | Issue 22 |
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pediatric population-at-risk in each calendar year. Age/
sex, disease type, place of residence, and race/ethnicity
were identified.

RESULTS

In total, 170 new IBD cases [105 Crohn’s disease (CD),
48 ulcerative colitis (UC), and 17 IBD-unclassified
(IBD-U)] were identified. The median age at IBD
diagnosis was 14.2 years, 59.4% were males, and
97.1% were Caucasians. A male preponderance of
IBD (P = 0.026) and CD (P = 0.016) was observed.
With 109209 person-years in the catchment area, the
average incidence of IBD per 100000 person-years
was 10.0 (6.2 for CD, 2.8 for UC, and 1.0 for IBD-U)
for children aged 0 to 19 years; for those aged 0 to
15 years, the incidence rate was 7.3 (4.6 for CD, 2.0
for UC, and 0.7 for IBD-U). An increase in incidence
with age was observed (£ = 0.0003). Over the 16-year
period, the incidence increased for IBD patients (P =
0.01) and CD in particular (P < 0.0001), whereas the
incidence for UC (P = 0.09) and IBD-U (P = 0.339)
remained unchanged. IBD-projected data from 2016
to 2018 were 12.1, 12.3 and 12.6 per 100000 person-
years, respectively.

CONCLUSION

Pediatric-onset IBD incidence is around its highest
point. The increase, which is particularly pronounced
for CD, may be challenging to relate to causes of
pediatric disease.

Key words: Inflammatory bowel disease; Incidence;
Children; Czech Republic; Pilsen region; Projections;
Crohn’s disease; Ulcerative colitis
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Core tip: The incidence of inflammatory bowel diseases
(IBDs) is around its highest point to date. It has been
markedly rising over a 16-year period and is especially
pronounced for Crohn's disease (CD), such that CD
is now more common than ulcerative colitis and IBD-
unclassified. The changes in IBD incidence in developed
countries cannot be explained by changes in genetic
background, but the influence of environmental hazards
on incidence may be involved in the pathogenesis of
IBD. Analyses of time trends and the implications of
environmental determinants are required to unravel
concurrent factors and causal relationships with the
ultimate goal of improving the current care of these
patients.
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INTRODUCTION

The group of life-long, chronic relapsing inflammatory
bowel diseases (IBDs) of unknown origin encompasses
three separate disorders: Crohn’s disease (CD),
ulcerative colitis (UC), and IBD-unclassified (IBD-U).
Genetic and environmental factors should be considered
for IBD in childhood''!. Approximately 25% of all
diagnoses are made during childhood or adolescence™,
but a shift toward a younger age (i.e., < 6 years old)
has been observed",

IBD is unevenly distributed throughout the world.
Studies worldwide have shown a rising but variable
incidence of IBD, including large increases in incidence
in pediatric populations'™*®. Pediatric IBD incidence
rates are higher in North America, the United Kingdom,
and northern and western Europe than in southern
latitudes'®*®, Studies that evaluated only the incidence
of pediatric-onset IBD with a wide range of incidence
rates have been published previously™. A recent
analysis also identified an east-west gradient in the
incidence of IBD in Europe!™!l.

Although no firm conclusions can be drawn with
respect to addressing the rising incidence of IBD,
differences in geographic distribution, and particularly
in changes in incidence over time within one area,
may provide new insights into concurrent etiological
factors'*"®!, However, this is possible only when enough
pediatric projects within one defined geographical
area, in relatively homogeneous populations, provide
a fundamental basis for a better understanding of the
epidemiology and environmental influences in any
geographically restricted pediatric population and for
the assessment of IBD.

Despite a rising worldwide incidence of 1BD, there
is a paucity of recent information regarding the exact
incidence of IBD in Czech children!*'", Thus, it is of
great interest to explore tempaoral time trends with an
emphasis on children in central and eastern Europe
and to describe differences among geographical
regions across Europe. Thus, there are conflicting data
on the rate at which IBD is diagnosed and whether its
incidence has declined, stabilized, or even continued to
rise in Czech children. Furthermore, no studies of IBD
incidence have been published using data from the
past 15 years; therefore, current time trends in Czech
children remain entirely unknown.

Building on our previous experience!'®, the ob-
jectives of this study were: (1) to discern the current
incidence of IBD using a pediatric population (< 19
years of age at diagnosis) residing in a well-defined
geographical region of the Czech Republic (Figure 1);
(2) to characterize differences by age and sex; and
(3) to gain insights into recent trends from 2000 to
2015 and compare our results to historical incidence
data from comparable Czech studies (1990-2001)"¢.
A further aim was to recognize projections for future
occurrence rates from the same geographical area.
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Figure 1 Map of the catchment area, the geographical area under
investigation for the Czech pediatric inflammatory bowel disease study
over the period of 2000-2015. Outline of the Pilsen region (red) in the Czech
Republic (orange) situated in central Europe.

MATERIALS AND METHODS

Study setting

The study area covered the Pilsen region (western
Bohemian region of the Czech Republic) as the
catchment area (Figure 1), corresponding well to the
geographical distribution of the pediatric population. The
Pilsen region is one of the 14 regional administrative
units in the Czech Republic (http://en.plzensky-kraj.
cz/en/kategorie/pilsen-region). The child population
was estimated to account for approximately 14.3% of
the total population in that region (January 2015). The
catchment area is the third largest region in the Czech
Republic and the ninth most populous. The region
area encompasses 7125 km?, having a population of
approximately 577538 inhabitants (approximately
6% of the total population of the Czech Republic,
2015, Czech census data), including seven counties.
The mean population density (population per square
kilometer) in the entire region ranged from 52 to 1178
among the counties, with the pediatric population
distributed evenly throughout all counties.

The structural settlement of the region is unba-
lanced. The metropolitan area of Pilsen is connected to
small rural areas, whereas mid-sized towns are largely
lacking. Approximately one-third of the population
resides in Pilsen, and the rest is in semi-urban and
rural areas. The large number of small settlements
is a typical feature of the area. More than four out of
five municipalities in the region have fewer than 2000
residents, and more than 30% of the region’s population
resides in such small towns and villages. However, the
city of Pilsen is the natural center of the region; it is
currently the fourth largest city in the Czech Republic,
with approximately 200000 inhabitants.

All children in our country are insured and thus
have free access to health care. The Pilsen region is
included in the Czech National Health System and
provides universal health insurance for its residents,
including free-of-charge coverage for general prac-
titioners and hospital services. In the Czech Republic,
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the treatment of pediatric IBD is conducted in a
tertiary hospital setting and is free for all inhabitants.
Thus, the study area was well delineated as consistent
with the health care system in the Czech Republic,
which dictates that all children and adolescents in a
specific municipality should be referred to a tertiary
pediatrician gastroenterology center for the diagnosis/
treatment of IBD.

Thus, as a part of a tertiary referral teaching hos-
pital, our gastroenterology center services the whole
pediatric population (< 19 years) in the catchment
area. Very few, if any, children are diagnosed or treated
by adult gastroenterologists in the catchment area by
19 years of age. We believe that the vast majority of
pediatric IBD cases would have been referred to our IBD
single center, particularly older adolescents, who were
probably not diagnosed by adult gastroenterologists.

Study population and data collection

This clinical population-based prospective regional
cohort consisted of children and adolescents with new
onset IBD (< 19 years old at the time of diagnosis)
whose residential addresses were in the Pilsen
region. The study cohort included children from the
same geographic region who were living in different
settings (rural vs urban). Only unequivocal IBD cases
were captured upon diagnosis over a 16-year period
(between January 1, 2000 and December 31, 2015).

The following demographic elements were avai-
lable: age, sex, race/ethnicity, place of residence,
and Czech census region. Patient data were entered
consistently with the first diagnosis; thus, if subjects
were diagnosed initially with IBD-U and subsequently
reclassified to CD and UC, the former was considered
the most accurate diagnosis. Any surgical intervention
needed at the time of diagnosis was also recorded.
The geographical unit of a person’s residence was
used to determine the place of county residence;
all participating children were presumably of Czech
ethnicity, which is a Caucasian population. Patients
were excluded if they originated from a city outside the
catchment area.

We sampled a geographically restricted pediatric
population with documented IBD who were referred
to a tertiary referral teaching hospital in the Czech
Republic (Charles University, Faculty Hospital in Pilsen,
Department of Pediatrics, Pediatric Gastroenterology
Unit). This is the only tertiary pediatric center in the
Pilsen region that can treat this population, and all
pediatric gastroenterologists in the catchment area
throughout the period were based in this hospital.
Additionally, all pediatric departments within the area
collaborated on the project.

Detailed information from the diagnostic work-
up data for all subjects, including data from the first
attendance and from the hospital discharge records,
were prospectively collected from an in-house com-
puterized clinical database (patient registries). The
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Table 1 Demographics of newly diagnosed pediatric patients (# = 170) less than 19 years of age in the Pilsen area from January 1,

2000 to December 31, 2015

CcD uc IBD-U IBD

Total patients, n 105 48 17 170

Male 68 24 9 101

Female 37 24 8 69
Age in years, median (range) 14.1 (1.4-18.1) 14.6 (2.7-18.3) 14.1(2.5-17.7) 14.2 (1.4-18.3)

Data reported for the entire IBD population, CD, UC and IBD-U. IBD: Inflammatory bowel disease; CD: Crohn's disease; UC: Ulcerative colitis; IBD-U:

Inflammatory bowel disease-unclassified.

data on patients were collected using a data form
completed by gastroenterologists. The system has
been developed in cooperation with the University of
West Bohemia in Pilsen, Faculty of Applied Sciences.
The application, which has a common client service
architecture, provides the means to collect the
data both manually via structured web forms and
automatically from other medical systems using the
Czech data standard for the exchange of medical data
(DASTA). Fully automatic data interchange between
the application and hospital information system
reduces the possibility of human error during data
entry, thus improving the data accuracy and quality.

All data from the work-ups were present in the
central dataset, forming the data network with high
quality, and complete detailed information was linked at
a subject level. For this reason, there was presumably
no bias in the sampling or selection procedure. The size
of the pediatric population (< 19 years old) and age-
and sex-stratified population data were determined
from census data collected between 2000 and 2015.

Diagnosis and disease subclassification

All IBD patients were diagnosed according to clinical
history, physical examination, laboratory and sero-
logical testing, radiologic studies, and endoscopic
appearance with stepwise biopsy for review by clinical
pathologists"™. The date of initial diagnosis was set
as the day of the definitive diagnosis made during our
study period, as evidenced by diagnostic evaluation
or surgical findings consistent with IBD rather than
symptom onset. The new IBD group was subdivided
into three main clinical types: CD, UC, and IBD-U.
If a distinction between UC and CD could not be
determined based on these criteria, cases that were
not otherwise specified in the presence of nonspecific
inflammation were designated as IBD-U. The subjects
without firm evidence of IBD were excluded from
further analyses.

Statistical analysis

Standard descriptive statistics were used to sum-
marize the characteristics of the entire population.
The incidence rates were expressed as new cases
per 100000 pediatric persons per year by dividing
the observed number of ascertained new cases in
a specified time period (numerator) by the size of
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the resident pediatric populations under effective
observation from January 1, 2000 to December 31,
2015 (denominator). The data were analyzed for each
time period and stratified by age, sex, and Czech
census region. The IBD patients were analyzed in
two separate categories with respect to age: < 10
years and 11-19 years. The age of the IBD patients
was expected to have a skewed distribution because
the median was used. Incidence trends and time
projections of IBD and its subtypes with the number
of cases as the dependent variable, and population
size as the offset variable, were estimated using
linear regression analyses and correlation coefficients.
Student’s t-test (unpaired, 2-tailed) and stratified
analysis reflecting age and sex were used to measure
differences between the groups. A P-value < 0.05
and precise 95%CI were calculated to evaluate the
significance and precision of the estimate.

RESULTS

Demographics and IBD incidence

The demographic characteristics are shown in Table
1. As of 2015, the data from 170 incident patients (<
19 years), including 96 subjects (< 15 years of age
at diagnosis) with pediatric-onset IBD in the Pilsen
region (since 2000), were entered into the electronic
databases. Of the entire group, 59.4% were males.
The median age in years was 14.2 (range: 1.4-18.3)
for IBD, 14.1 (1.4-18.1) for CD, 14.6 (2.7-18.3) for
UC, and 14.1 (2.5-17.7) for IBD-U. The median age
at diagnosis did not differ between CD and UC, and
there were no significant differences between the age
at onset in boys and girls. The self-reported racial/
ethnic distributions were 97.1% Caucasian and 2.9%
other.

The number of cases diagnosed each year in the
inclusion period is shown in Figure 2. Of the new cases,
105 (61.8%) were CD, 48 (28.2%) were UC and 17
(10%) were IBD-U. There was a predominance of CD
(the CD to UC ratio was 2.2:1). Of the 17 subjects
with IBD-U, the initial IBD-U diagnosis was changed
in 13 (76.5%), with 7 (41.2%) reclassified to UC and
6 (35.3%) reclassified to CD during the follow-up.
During the 16-year study period, there were 1709209
person-year observations aged < 19 years in the
catchment area, summarizing the source population
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Figure 2 Bar graph showing the total annual numbers of newly diagnosed
Crohn’s disease, ulcerative colitis and inflammatory bowel disease-
unclassified individuals (< 19 yr) in the Pilsen region, 2000-2015. CD:
Crohn's disease; UC: Ulcerative colitis; IBD-U: Inflammatory bowel disease-
unclassified.
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Figure 3 Age-specific incidence of all new-onset pediatric inflammatory
bowel disease, Crohn’s disease, ulcerative colitis, and inflammatory
bowel disease-unclassified per 100000 person-years (< 19 yr) in the Pilsen
region, 2000-2015. The incidence of IBD significantly increased with age (P =
0.0003). IBD: Inflammatory bowel disease; CD: Crohn's disease; UC: Ulcerative
colitis; IBD-U: Inflammatory bowel disease-unclassified.

corresponding to 170 children who received diagnoses
of IBD. Among the 0- to 15-year-olds, the overall
incidence was 7.3 per 100000 person-years (95%CI:
6.1-8.5) for IBD, 4.6 (95%CI: 3.7-5.5) for CD, 2.0
(95%CI: 1.3-2.7) for UC and 0.7 (95%CI: 0.1-1.3)
for IBD-U. Among 0- to 19-year-olds, the respective
incidences were 10.0 (95%CI: 9.2-10.9), 6.2 (95%CI:
4.7-7.7), 2.8 (95%CI: 1.5-4.1) and 1.0 (95%CI:
0.2-1.8).

IBD type by age group

Figure 3 shows the age-related incidence rates of
IBD, CD, UC and IBD-U. The diagnosis was most
commonly made after the age of 10 years for IBD; the
age at diagnosis was less than 10 years in 30 children
(17.6%). Early presentation, before the age of 6 years,
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was observed in 0.58%, 4.1%, 0.58% and 5.29%
of children with CD, UC, IBD-U and IBD respectively.
The overall incidence of IBD rose from 3.5 (95%
CI: 2.5-4.3) per 100000 person-years among 0- to
10-year-olds to 16.6 (95%CI: 12.5-20.1) per 100000
person-years in 11- to 19-year-olds (P = 0.0003).

The highest age-related occurrence for IBD was
observed in the 15-year-old age group. Likewise,
significantly higher incidence rates were observed
for CD (P = 0.0006), UC (P = 0.002) and IBD-U
(P = 0.01) respectively in 11- to 19-year-olds. The
age-standardized incidence was significant for both
males and females in IBD (P = 0.001 and P = 0.01
respectively), CD (P = 0.006 and P = 0.01 respectively)
and UC (P = 0.02 and P = 0.001 respectively), whereas
it reached marginal statistical significance for IBD-U (P
= 0.047 and P = 0.058 respectively). No differences
were found in the age distribution of subjects among
CD, UC and IBD-U in 0-to 10-year-olds, whereas the
older (11 to 19 years old) group had a significantly
increased incidence of CD compared with UC and IBD-U
(P < 0.001).

Effect of sex

Over the 2000-2015 period, 105 patients (males/fe-
males: 68/37) were diagnosed with pediatric-onset
CD, and 48 subjects with UC (males/females: 24/24)
and 17 patients with IBD-U (males/females: 9/8) were
diagnosed at < 19 years of age. Among all cases of
IBD, 59.4% were males. The differences in sex were
significant only for IBD (especially CD). More boys than
girls suffered from CD. The average IBD incidence rate
per 100000 person-years was 11.6 (95%CI: 9.4-14.1)
for males and 8.3 (95%CI: 6.8-10.1) for females (P =
0.026). The incidence of CD was 7.8 (95%CI: 6.2-9.8)
for males and 4.5 (95%CI: 2.8-4.1) for females (P =
0.016). We found an equal sex ratio in UC and IBD-U.
The incidence of UC was 2.7 (95%CI: 2.1-3.1) for
males and 2.9 (95%CI: 2.3-3.4) for females (P = 0.44).
The incidence of IBD-U was 1.0 (95%CI: 0.8-1.5)
for males and 1.0 (95%CI: 0.8-1.5) for females (P =
0.45).

IBD incidence trends between 2000 and 2015
Trends in the population under observation over
the 16-year period were determined (Figure 4A-C).
Incidence rates were analyzed in 1-year blocks. When
analyzing the 0- to 15-year-old group, we observed
no statistically significant changes in incidence for
the whole group of IBD (r = 0.15, P = 0.09), IBD-U
(r=0.04, P = 0.213) or CD (r = 0.13, P = 0.109).
Despite the consistent decreasing trends in incidence
rates of UC, this analysis failed to reveal any statistical
significance (r = - 0.01, P = 0.810). The change in
incidence over the 16 years of the study period was
statistically significant in the 0- to 19-year-old group in
the examined region.

Over the study period, the overall incidence rate
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Figure 4 Scatter plots of the data, The average annual age-standardized
incidence rate per 100000 person-years by age group (< 19 years) and
the 16-year trend for inflammatory bowel disease (A), Crohn's disease
(B), and ulcerative colitis (C) in the Pilsen region over the period of
2000-2015 in the population under observation and the incidence rate
projected for 2016-2018. The points are the actual data; Stars indicate the
incidence of IBD (A), CD (B) and UC (C) per 100000 person-years; Blue points
indicate calculating the moving average; Dotled blue line indicates a fitted
linear regression model to predict trends; Triangles indicate the incidence rate
projected for 2016-2018; Red points indicate calculating the moving average.
There was a significant increase in incidence over the 16-year period (A: r=0.32,
P=0.012; B: r=042, P<0.0001; C: r=-0.15, P=0.134).

of IBD and CD rose significantly (r = 0.32, P = 0.012
and r = 0.42, P < 0.0001 respectively) and showed a
male preponderance. Apart from a non-significantly
higher point estimate for 2000-2004, the incidence of
UC decreased without reaching statistical significance
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(r=-0.15, P = 0.134), and the overall rates of IBD-U
remained fairly stable (r = 0.05, P = 0.341). The
incidence rate of IBD increased over the study period to
5.8 (95%CI: 3.6-8.6) per 100000 person-years for girls
and 11.1 (95%CI: 7.1-14.5) for boys in 2015. Similarly,
the incidence rate of CD increased over the study period
to 5.8 (95%CI: 3.4-9.1) per 100000 person-years
for girls and 9.4 (95%CI: 7.1-13.4) for boys in 2015.
In contrast, the incidence of UC decreased to 0 per
100000 person-years for both girls and boys in 2015.
The most pronounced increase was observed in CD
among adolescents aged 12-19 years (P = 0.001). For
children less than 10 years of age, the rate remained
low, limited by too few young children for the analysis in
consecutive years of observations (2000-2015).

Compared with historical pediatric data in the
Czech Republic from 1990 to 2001, the incidence of
CD rose from 1.26 per 100000 person-years in 2001
to 5.8 per 100000 person-years in 2015 in children
under 15 years of age. The incidence of UC gradually
decreased from 1.84 per 100000 person-years in 1999
to 0 per 100000 person-years in 2015,

IBD projections to 2018

The IBD projections to 2018 are shown in Figure 4. The
IBD incidence rates projected for 2016, 2017 and 2018
were 12.1 (95%CI: 10.6-14.6), 12.3 (10.3-15.0) and
12.6 (11.0-15.4) (Figure 4A). The incidence rates of
CD projected for 2016-2018 were 9.7 (8.1-11.3), 10.2
(8.7-12.3) and 10.2 (8.7-12.3) respectively (Figure 4B).
The projected UC incidence rates (Figure 4C) were 1.0
(0-3.4), 0.8 (0-3.19) and 0.6 (0- 3.2) respectively. The
projected IBD-U incidence rates were 1.3 (0.5-2.2), 1.3
(0.5-2.3) and 1.4 (0.5-2.4) respectively.

DISCUSSION

Here, we report the incidence of IBD over a period
of 16 years from 2000 to 2015 in Czech children
(< 19 years) in a large, geographically well-defined
population. To our knowledge, this is the first Czech
prospective regional cohort of IBD, covering a wide
area in the Pilsen region within the Czech Republic.
We substantiated several important conclusions: (1)
some of the highest incidence rates of pediatric IBD
reported to date; (2) the higher incidence (more than
twice that of UC) and male predominance of CD;
(3) the significantly increased incidence of IBD (in
particular CD) over time; and (4) the gradual increase
in incidence rates with age. We further compared our
findings with historical Czech data and showed that
IBD-projected data were enhanced substantially until
2018.

We have added new insights to a global map of
the incidence of IBD. We identified one of the highest
incidences of IBD reported to date. The rate of IBD
over the time period covered by the research was
10.0 per 100000 person-years for CD 6.2, 2.8 for
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UC and 1.0 for IBD-U up to 19 years of age. The
respective incidences were 7.3, 4.6, 2.0 and 0.7 when
considering an age of 15 years as the upper limit. We
identified one of the highest incidences of childhood
IBD reported to date. Our results well resemble those
from areas showing similarly high IBD incidences, such
as reported from studies in England™®*”, Sweden'***,
Finland®***!, Norway® and Canada'***. Against this
backdrop, our findings confirm high rates of IBD
(primarily CD) in our country that are comparable to
the rates in high-incidence Western populations'',
IBD incidence was considerably lower in studies
conducted in the United States according to data from
Wisconsin®? and northern California®, as well as in
Iceland™, France™, Italy”™”, Scotland™, Italy™ and
the Netherlands'™,

Our findings should be considered while bearing
in mind that incidence rates are challenging due
to the age limit used for pediatric patients and the
heterogeneity of data collection technigues. Another
important finding was a relatively low contribution of
UC and IBD-U compared with the overall IBD incidence
rate. In our study, the incidence of CD was more than
twice that of UC. Thus, our results are similar to those
of Buderus et af*", Ashton et a/™® and the European
pediatric registry EUROKIDS™ that also showed CD
accounting for most IBD cases. In contrast, Castro
et a/”® showed that UC was more prevalent than
CD in Italian children. An equal incidence of UC and
CD occurs among adult populations®®, whereas the
incidence of UC was approximately 2-fold higher than
the incidence of CD in the Lazio region in Italy"**,

Next, we calculated time trends in the incidence
of IBD for all three pathologies, as it is still debated
whether there are temporal aspects in IBD. In a
systematic pediatric review by Benchimol et a/'”!,
only 20.1% of studies used statistical analyses to
determine trends over time, while 77.8% reported
a statistically significant increase in incidence of
pediatric IBD. Among the studies calculating trends
in the incidence of CD, 60% reported a significantly
increased incidence. Among similar UC projects, 20%
noted significantly increased rates™. Our data suggest
a clear indication of the rising trend of newly diagnosed
IBD, especially for CD due primarily to an increase
in the incidence of CD in males. The incidence of CD
more than doubled from 2000 to 2015. In contrast,
the incidence of UC and IBD-U was altered very little
throughout the study period. Thus, the results of our
study are consistent with recent reviews"”.

Similarly, the increased incidence of IBD, with a
predominance of CD over UC in recent decades, was
reported in Australia®, France™!, Sweden®™”, Canada'”,
Denmark!!, Scotland™® and other countries™?",
In Australia, recent Victorian studies clearly showed
increasing rates in children, with a greater than 10-fold
increase in CD over the 30-year period to 2001. In
addition, the incidence of UC also remained relatively
stable in other studies, despite the increasing evidence
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of CDP**", These figures are not fully comparable to
those obtained in other pediatric studies. In northern
California, Abramson et af*® observed a several-fold
rise in UC incidence, and the incidence of CD remained
relatively stable over a period of 11 years, similar to
the report by Orel et a*” in Slovenia. In contrast, a
Canadian study from Ontario™, and the French EPIMAD
registry between 1988 and 2007, reported a striking
decrease in UC despite a persistent increase in CD™™.
An explanation for the differing trends observed in CD
and UC remains elusive™, According to these results,
we may speculate that this geographic variability is
probably due to genetic and environmental implications;
however, the exact triggers may not be easily identified.

We observed that IBD-U was diagnosed most
frequently among the oldest group of children. The
finding of 10% of subjects with IBD-U is among
the lowest reported. The proportion of patients was
similar to that previously reported in other pediatric
observations in whom IBD-U accounts for 10% to 15%
of newly diagnosed patients with IBD!®*2025203136.401
but other researchers have reported a somewhat
lower incidence of IBD-U%**** Undoubtedly, our data
parallel observations obtained in adults™*****¥, This is
a partially unexplained phenomenon. Heyman et a/*"
speculated that IBD-U might represent an evolving
form of IBD that presents before a definitive diagnosis
of IBD. In our series, the proportion of patients who
initially presented with IBD-U decreased over time.
There were still 23.5% of subjects with IBD-U, but
41.2% of cases had already evolved toward UC and
35.3% toward CD.

We observed the presenting features and compared
them with the rates from the 1990s. We suggest
that the incidence of pediatric IBD is increasing in
the Czech Republic. These results indicate that the
incidence of CD has markedly increased, while the
incidence of UC has decreased substantially in the
Pilsen region compared with the historical figures in
the Czech Republic over the past 25 years. Indeed, an
increased pediatric IBD incidence has been reported
by Kolek et a/''” in a prospective population-based
study from Moravia (a northern region in the Czech
Republic). The incidence of CD increased from 0 to
2.7/100000 person-years between 1999 and 2001,
and the incidence of UC increased from 0.68 to 1.84
per/100000 person-years between 1990 and 1999.

In the first nationwide study in Czech pediatric
subjects, Pozler et a/*® published the results of a
partly retrospective study exploring CD incidence
in Czech children (< 15 years) between 1990 and
2001. A marked (5-fold) increase in the incidence
of CD was found from 0.25/100000/year in 1990 to
1.26/100000/year in 20011, The incidence of CD
in children under 15 years of age increased 4.6-fold
between 2001 and 2015 (1.26-5.8/100000/year), but
the incidence of UC was lower than that of the hitherto
published studies in the Czech Republic™®'”!, remaining
almost unchanged with little difference between the
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studies (1.84-0.9/100000/year). We also assumed
that parallel increases are also occurring in adult Czech
populations"!, The reasons for these increases are
largely unknown.

Although given a 25-year period, the increased
risk of IBD tracks with the effects of external factors,
such as environmental features that are constantly
changing, rather than of shifts in the frequency of
susceptibility genes alone that may change slowly™",
In our population, there were important changes in
higher socio-economic status and in demographic
or environmental health conditions over time, which
may have altered the frequency of disease. However,
even in low-incidence countries, the occurrence of
IBD seems to be rising. Thus, increased awareness by
physicians and advancements in the diagnosis of IBD,
homogeneity of registration databases, data collection
methods, and possibly the completeness of case
ascertainment may partially contribute to the striking
increase in the incidence of IBD and geographic
differences. We consider this a very plausible ex-
planation for the precipitation of the clinical illness,
although there are no clear answers from this research
in terms of the relevance of the explanation in the
Czech Republic. More detailed studies are warranted.

Unfortunately, data are lacking on the incidence in
the pediatric population in eastern Europe because most
of the published data were conducted in the United
States and western Europe. However, in the past few
years, recent papers have indicated a sharp increase
in incidence in various parts of eastern Europe™*’,
A recent study from western Hungary (the Veszprem
province) revealed that the incidence of pediatric
IBD has rapidly increased over the 35-year period.
The incidence of CD and UC increased from 0 and
0.7 in 1977-1981 to 7.2 and from 5.2 in 2007-2011
per 100000 person-years'**, By contrast, the results
from our study revealed no changes in UC over time,
although the incidence rates of UC in the Hungarian
study increased approximately 7-fold. Very recently,
the Hungarian nationwide pediatric registry data
were published, with a mean incidence for the 3-year
observation period from 2007 to 2009 of 7.48, 4.72, 2.32
and 0.45 for IBD, CD, UC and IBD-U respectively. The
incidence of pediatric IBD in Hungary was at the higher
end of the reported range'””’. Thus, the situation in our
country is comparable to that in Hungary.

These findings collectively indicated that the
incidence of IBD in central and eastern European
countries is increasing in childhood. Consequently,
these findings do not concur with the previously
described west-east gradient decrease in the incidence
of IBD in Europe'", reflecting the possible geographic
impact of the diagnosis of IBD. We suggest that a
comparison of these studies may be indicative of
the loss of this gradient in European children and
exceptions to that rule. In addition, these findings
reporting low incidence rates in eastern Europe
contrast with the findings of a previous study in Pelish
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children that suggested that the incidence of UC was
higher than that of CD (1.3 vs 0.8/100000 person-
years)*,

In an analysis stratified by age, we uncovered
a distinct contrast in the distribution of IBD with a
gradual increase in older age groups, in agreement
with other studies. We observed that approximately
17% of children were diagnosed with IBD by the age
of 10 years, corresponding to the results reported
by Buderus et al®" in Germany and Austria. The
highest rates were observed in the 11- to 19-year-old
group in our study, which is consistent with previous
reports'”**!_ In the population aged 0-10 years, the
incidence of UC and CD was similar, with no differences
by sex. As age increased, the incidence of IBD rose
and peaked in children around the age of 15 years,
with CD exhibiting a steeper increase compared with
UC around puberty, although it was rare in a younger
age category. The age-specific peak for diagnosis was
not consistent with the findings of earlier studies by
Sawczenko et al*®, van der Zaag-Loonen et al'*”!,
Buderus et a®"! and Orel et a*”. These discordant
data are probably related to differences in the methods
applied for case ascertainment, disease registries
and the demographic differences of the underlying
populations.

We reported a male preponderance of CD but no
significant differences in sex for UC and IBD-U as
previously reported®**"! because of a doubled and
significantly higher incidence of CD in males. Similar
proportions regarding male susceptibility to CD have
been recognized for many years!'****% as opposed
to a slight female predominance in adults®™. Some
data suggest that pediatric UC is more common in
girls®**71, A systematic review by Molodecky et af™
failed to obtain consistent results, suggesting that
the disease occurred equally between the sexes in
adults. Together with the different findings of the
inverted male-to-female ratio in adult studies, these
data suggest that biological age-related factors may
contribute to predisposing people to and triggering
of IBD, especially CD in Czech children. Given that
our population consisted mainly of native Caucasian
children, we could not estimate the specific incidence
because almost all participating subjects were of
similar ethnic origin. However, past studies have shown
a high incidence of IBD in Caucasian children®”,

We based projections for future incidence rates on
our knowledge. Our estimates for the projected rate
of IBD to 2018 were alarming, which may reflect the
increasing incidence of IBD over time. Qur results
indicate that the incidence estimates for IBD in 2018
are somewhat higher than most reported in our current
study. Regarding IBD incidence rate projections, based
on the most likely scenario and on the estimated trend
from the linear analysis, we projected a model showing
that the number of new cases of Czech children with
diagnosed IBD (in particular CD) will continue to
increase over an extended time period. Conversely,
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our projections clearly show that the incidence of UC
will decrease.

To our knowledge, no study has yet focused on IBD
incidence projections in children, thus making a direct
comparison problematic. However, in our opinion, the
fitted model actually created appraisals that seemed to
be similar to those observed. Although it remains to be
further confirmed, the disturbing incidence rate of 12.6
per 100000 person-years projected for 2018 appears
to be realistic if current circumstances persist. The
simplest explanation for this finding could be that the
IBD incidence projected herein could be attributable
to demographic factors and may be indicative of the
persistence of previous conditions, with no major or
slow changes in pediatric IBD. It will be interesting to
follow these temporal trends in the coming years, as
we may learn more about the role of environmental
factors in the pathogenesis of IBD",

The strength of this study is its robust, prospective
manner because the available prospective observation
shows more homogeneity. In addition, we used the
same defined geographic region with an ethnically
homogeneous study sample, establishing well-defined
selection criteria. Furthermore, we used an appropriate
time period and case ascertainment identification
of IBD cases, and we included patients at or shortly
after diagnosis. Since newly enrolled individuals were
included only once, despite meeting the inclusion
criteria over multiple years, a bias may not exist for
including those with more chronic or severe disease,
requiring additional visits.

These strengths allowed us to provide up-to-date
estimates of the incidence and trends and to depict
the main differences by time period, age and sex, thus
not affecting the time trend analyses. An observational
survey and the appropriate type of sampling frame for
study recruitment, from which subjects were selected,
was critical for the sample representativeness by
covering the entire population of interest with unlimited
access to subspecialist care to obtain reproducible
results.

The Czech Republic is a country with centralized
health care for IBD, and pediatric IBD subjects
are cared for only in our tertiary hospital in the
catchment area. Therefore, we trust that the sample
is representative due to the easily surveyable area of
the Pilsen region. Due to the centralization of pediatric
gastroenterology care, we believe that all pediatric
patients residing in the Pilsen region were included in
the database, reducing the probability of recall bias.
Thus, it is highly probable that all children with IBD
in the Pilsen region sought medical attention in our
clinical setting. In the assessment of time trends, we
reported 16 years of data with figures specifying the
numeric incidence rates over a long time period. This
study was also strengthened by reliable data from the
files and our registry of pediatric IBD in the included
area. The census data provide data sets from which
we can identify a sample that is deemed to have
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minimal bias.

A potential weakness of our study is that our
registry was based on data from one large regional
referral center encompassing a specific child population,
and the generalizability of the presented findings
regardless of the setting may be of concern. Another
possible limitation is an underestimation of rates of
IBD because we were unable to exclude the possibility
that the IBD subjects may have been treated in other
institutions, which may have led to an underestimation
of the results of the analysis. However, in the Czech
pediatric population at time of this study, there was
an almost universal admission policy for investigation
of IBD; unlike adults, the disease is not diagnosed
in outpatient settings by primary care providers or
pediatricians. Our facility is the only referral center in
the catchment area that provides inpatient/outpatient
care, and all children with IBD are concentrated in
our center for pediatric gastroenterology. Of note, in
the Pilsen region, probable IBD cases in childhood are
treated exclusively in our single facility. In general,
adult gastroenterologists in the Czech Republic do not
provide medical care for IBD-affected children until
they reach 19 years of age (older teenagers with a
new diagnosis of IBD are not usually referred directly
to adult specialists). Therefore, we probably did not
underestimate the true incidence of IBD, and the
present data provide a reasonably accurate evaluation
of the incidence of IBD because the major portion of
the subjects would have been referred to our referral
center.

Furthermore, our data did not demonstrate the
apparent decline in the incidence rate after the age
of 15 years, which could represent a spurious event
caused by pediatric subjects being diagnosed by adult
specialists and thus failing to be captured in our study.
Consequently, we trust that there was no selection bias
in favor of younger subjects, the capture of pediatric
cases is trustworthy even in the 15- to 19-year-old
age class, and the limit of 19 years better mirrors
the usual situation in the pediatric population in the
Czech Republic. Because our data revealed significant
time trends, we regard any misclassification as stable
over the studied periods and thus did not influence
the time trend analyses or the actual epidemioclogic
characteristics.

In conclusion, the incidence of pediatric IBD,
especially CD, is among the highest reported to date.
This study revealed a marked increase in the incidence
of CD over the 16-year period, such that CD is now
much more common than UC and IBD-U in children
in the Pilsen region and exhibits a persistent male
preponderance. The reasons for these trends are
unknown, and further studies in different regions of
the country would be helpful to determine whether
these trends are present in other areas of the
Czech Republic. Further database projects may be
attempted with software data, which should permit
future research due to greater region specificity.
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As the changes in the past decades in industrialized
countries cannot be interpreted by changes in genetic
background, the influence of environmental hazards
on incidence appears to be a crucial area of study. This
study reaffirms the need for analyses of time trends
and subsequent research to better understand the
combination of genetic/family history and environmental
influences, to unravel concurrent factors in the etiology
of IBD and to determine causal relationships in pediatric
disease.

COMMENTS

Background

Studies worldwide have shown a rising but variable incidence of inflammatory
bowel disease (IBD), including in pediatric populations. Despite a rising
worldwide incidence of IBD, limited data are available on the exact incidence
of IBD in Czech children. The current research was designed to evaluate the
incidence and overall lime trends of IBD in children aged 0- to 19-years-old over
the period 2000-2015 and to project incidence to 2018 in the Czech Republic.

Research frontiers

In this study, it is suggested that although no firm conclusions can be
drawn to address the rising incidence of IBD, differences in the geographic
distribution, and particularly changes in incidence over time within one area,
may provide new insights into concurrent etiological factors. This is possible
only when enough pediatric projects within one defined geographical area
with a relatively homogeneous population provide a fundamental basis for a
better understanding of the epidemiclogy and environmental influences of any
geographically restricted pediatric population and for the assessment of IBD.

Innovations and breakthroughs

The findings in this and other studies suggest an increasing trend in I1BD
incidence. The current research adds to that literature, with the suggestion of
increased rates of IBD, especially of Crohn’s disease (CD), in the time period
under study from 2000 to 2015 in this pediatric population in central Europe.
However, ulcerative colitis (UC) and IBD-unclassified (IBD-U) are not common
forms of IBD in Czech children.

Applications

The results of this study serve as additional evidence supporting the
investigation of different environmental and triggering factors in the
development of IBD and its subtypes in children and adolescents.

Terminology
UC, CD and IBD-U are three primary forms of IBD. The incidence rates are
expressed as new cases per 100000 pediatric persons per year.

Peer-review

The manuseript presents an interesting study, which examined the incidence in
pediatric IBD during 2000-2015 in the Pilsen Region of the Czech Republic and
revealed a marked increase in the incidence of CD over the 16-year period.
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SOUHRN

Cilem prace bylo ovéfit incidenci idiopatickych stfevnich zanétu (IBD) v Plzeiském kraji (PLK) u déti
mlad$ich 19 let a zjistit, zda existuji geografické ¢i demografické rozdily v jejich vyskytu v pfesné definované
geografické oblasti PLK.

Metoda: Data nové diagnostikovanych pacientu Détské kliniky FN Plzen, spliujicich diagnosticka kritéria IBD,
byla sbirana prospektivné. IBD byla diagnostikovana podle obecnych doporuéeni odbornych spoleénosti.

Vysledky: Soubor studie tvofilo 128 pacientil, 74 pacient(i s Crohnovou chorobou (CD) a 52 déti s ulcerézni
kolitidou (UC), neklasifikovatelné zanétlivé stfevni onemocnéni (IBDU) bylo zjisténo jen u 2 pacientd. Ve sku-
piné do 19 let byl vékovy median v dobé diagnézy IBD 14,1 let (rozpéti 1,4-18,3 rokl). Ve skupiné do 15 let byl
vékovy median 11,7 let (rozpéti 1,4-15 roki). Incidence na 100 000 déti/rok v PLK u d&ti mlad3ich 19 let byla
9,24 (IBD), 5,14 (CD) a 4,03 (UC), ve vékové skupiné do 15 let byla 7,28 (IBD), 4,37 (CD) a 2,91 (UC).

Zavér: Informace ziskané o 128 détech a dospivajicich v PLK s BD v obdobi 2001-2011 vykazuji nardst incidence
oproti udajim z let 1990-2001 a posunuti diagnézy do mladsi vékové skupiny, coZ odpovida celosvétovému
trendu. Byl prokazan vyssi vyskyt ve méstech o velikosti 5-10 tisic obyvatel (p <0,01), obce do 5 tisic obyvatel
maji nizsi vyskyt IBD oproti méstim (p <0,01). Byl zjistén vy3si vyskyt CD u Zen v okrese Tachov (p <0,01),
CD u muzi v okrese Plzefn-sever (p <0,01) a UC u muzi v okrese Plzefi-mésto (p <0,05). Nejnizsi vyskyt IBD
(p <0,01) a UC (p <0,05) je signifikantné v okrese Klatovy.

Vysledky studie ukazuji, Ze Zivotni prostiedi hraje roli v rozvoji IBD. Je nutné podrobné analyzovat konkrétni
rizikové faktory zevniho prostiedi v okresech Tachov a Plzei-sever a dale je prospektivné sledovat ve vztahu
ke vzniku IBD.

KLICOVA SLOVA
Plzensky kraj, détsky vék, incidence, idiopaticky stfevni zanét, Crohnova choroba, ulcerdzni kolitida
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SUMMARY
Incidence of idiopathic enteric inflammations in children and adolescents in the Plzen (Pilsen)
Region in 2001-2011. A Prospective study

The objective of the work was to verify the incidence of idiopathic bowel disease (IBD) inflammations in the Plzef
Region (PLK) in children up to 19 years old and to determine, whether there are any geographic or demographic
differences in their incidence in a precisely defined area of PLK.

Method: The data of newly diagnosed patients of the Children Clinic, Pilsen Faculty Hospital, fulfilling the IBD
diagnostic criteria were collected prospectively. IBD was diagnosed according to recommendations of professional
medical societies.

Results: 128 patients were enrolled into the study, 74 of them with the Crohn’s disease and 52 children with ul-
cerous colitis (UC), and two patients were found to suffer from inflammatory bowel disease unclassified. The age
median at the time of diagnosis in the group of up to 19 years of age proved to be 14.1 years (range 1.4-18.3). In
the group of patients up to 15 years these data were 11.7 (1.4-15). Incidence for 100,000 children up to 19 years of
age/year in PLK was 9.24 (IBD), 5.14 (CD) and 4.03 (UC), the data for the group up to 15 years being 7.28 (IBD),
4.37 (CD) and 2.91 (UC).

Conclusion: Information obtained about 128 children and adolescents suffering from BD in PLK in the period of
2001-2011 demonstrated increasing incidence compared with the period of 1900-2001 and a shift in establishment
of diagnosis to the younger age group, which corresponds to the worldwide trends. A higher incidence was dem-
onstrated in town with the population of 5 to 10,000 (p<0.01), communities with population up to 5 thousands had
lower IDB incidence than the towns (p<0.01). A higher incidence of CD was found in women in the Tachov district
(p<0.01), and in men of the Plzefi - North district (p<0.01), where the incidence of UC was higher (p<0.01). The
significantly lower incidence of IBD (p<0.01) and UC (p<0.05) occurred in the Klatovy district.

The results made it clear that life environment plays a role in the development of IBD. Specific risk factors of
the environment in the development of IBD should be analyzed in the Tachov district and Plzef - North district

prospectively in relation to the development of IBD.

KEY WORDS

Pilsen region, child age, incidence, idiopathic bowel disease inflammation, Crohn’s disease, ulcerous colitis G.
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Idiopatické stievni zanéty (IBD) zahrnuji
Crohnovu chorobu (CD), ulcerdzni kolitidu
(UQ) a neklasifikovatelné zanétlivé stievnim
onemocnéni (IBDU). Jedna se o zavazna chro-
nicka onemocnéni, kterda vyznamneé ovliviiuji
kvalitu zivota déti. Ackoli poznatky o IBD se
prohlubuji, patfi stile mezi nevylécitelna
onemocnéni. Etiologie IBD neni dosud jed-
noznacné a komplexné objasnéna. V tvahu
pfichazi faktory zevniho prostfedi, infekce,
genetické vlivy a poruchy imunity.

Zvyseni incidence IBD a postiZeni nizsich
vékovych skupin je fakt, ktery potvrzuji celo-
svétové publikovand data [1]. Pfi priibéZném
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sledovani pacienti s IBD v gastroenterologic-
ké ambulanci Détské kliniky FN Plzeni jsme
zaznamenali nar@st nové diagnostikovanych
pacientil z okresu Tachov, pfesnéji Stfibra
a okoli. V obdobi 2010-2011 pochazela vice nez
ctvrtina déti z této oblasti, ackoli Tachovsko
zaujimad pouze 10 % populace Plzeniského kraje
(PLK). Tito pacienti nebyli v pfibuzenském
vztahu a nebyli v péci stejného praktického
pediatra.

Cilem této prace bylo prospektivné stu-
dovat a statisticky zpracovat data détskych
pacientl s IBD. Za primarni cil jsme si vyty-
¢ili stanoveni incidence IBD déti mladsich
19 let v jasné definované oblasti PLK a zjiS§téné
hodnoty porovnat s bibliografickymi tidaji
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z Ceské republiky a zahraniéi. Sekundarnim
cilem bylo ur€it, zda nami pozorované rozdily
zvyseného vyskytu IBD v okoli Stfibra jsou sta-
tisticky vyznamné, nebo zda se jedna pouze
onahodny jev. Terciarnim cilem bylo zjistit,
zda je mozné dat do pfi¢inné souvislosti inci-
denci IBD s geografickymi ¢i demografickymi
rozdily.

MATERIAL A METODA

Soubor studie tvofily déti s trvalym byd-
listém na tizemi PLK, jejichZ vék v dobé dia-
gnozy nedosahoval 19 let, Diagnéza IBD byla
stanovena na zakladé anamnézy, klinické-
ho, laboratorniho, radiodiagnostického,
endoskopického a histologického vy3etfe-

Tab. 1. Demografické tidaje souboru.

PUVODNI PRACE

ni. Naplnéna diagnosticka kritéria IBD byla
v souladu s platnymi doporucenimi odbor-
nych spole¢nosti pro détsky vék [2, 3, 4].

Data o pacientech s IBD byla sbirana pro-
spektivné. Pro statistické hodnoceni rozdilu
mezi redlnou a ofekdvanou cetnosti vyskytu
IBD byl zvolen chi-kvadrat test. Data s nej-
vétSsim rozptylem hodnot byla testovana
Ctyfpolni tabulkou a provéfeny Fisherovym
exaktnim testem.

Vzhledem k nerovnomérnému rozloZzeni
obyvatelstva v jednotlivych okresech PLK by
zobrazeni absolutnich hodnot bylo zavadéjici
améneé ilustrativni. Proto jsme data prepoci-
tali na relativni cetnosti a tyto hodnoty jsme
pouzili pro grafickou prezentaci vysledkil
(tab.1a2, obr. 1, grafy 1-4).

n 74 43

VEk (median) 14,0 141

133 4.7 146 147 83 89 0

Tab. 2. Souhrn dat z vybranych epidemiologickych studii incidence IBD v détském véku.
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) 0-19 924 54 4,03 14,1

Nage data CR Pizensky kraj 2001-201
0-15 128 437 29 n7
Kolek [19] (R Olomoucko 1990-2001 0=15 224 097 112
Pozler [9] (R 1990-2001 | 0-14 0.25-1.26 14
g;"ewsm'socr‘e”* Polsko 2003-2004 | 0-18 27 06 13
Ahmed [21] UK South Wales 1996-2003 | 0-15 54 36 1
Sawczenko [22] UK a lrsko 1998-1999 | O-16 52 31 14
Henderson [11] UK Jihavychodni Skotsko 2000-2010 64 15 ne6
Sincic [23] Chorvatsko Primorsko-goranska 2000-2004 | O-14 869 0,86
Turunen [24] Finsko 1987-2003 | 0-17 3870 17-286 | 22-32
Ott [25] Némecko Oberpflatz 2004-2006 | 0-15 396 244 m
Grieci [26] Kanada Ontario (jihozapad) 1997-2006 | 0-17 14,3-124 35-6,01 |10,6-6,01
Perminow [27] Naorsko jihowychod 2005-2007 | 0-17 109 6.8 36 131
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Pro presnéjsi porovnani s podobnymi pe-
diatrickymi epidemiologickymi studiemi byla
vytvorena vékova podskupina déti do 15 let,
ve které byla hodnocena incidence a stanoven
median a vékovy prameér v dobé diagnozy IBD.
Podrobnéjsi statisticka analyza této podsku-
piny nebyla provedena. Demografické a geo-
grafické vystupy, prezentované ve vysledcich,
diskusi a grafickych prilohach, se tykaji pou-
ze hlavni vékové skupiny 0-19 let.

Demografickd data PLK byla ziskana z ve-
fejné dostupnych zdrojt Ceského statistické-
hotifadu [5, 6]. Pocty obyvatel a déti vjednot-
livych vékovych skupinach se ve sledovaném
obdobi vyraznéji neménily, a proto byly po-
uZity primeérné hodnoty z obdobi 2000-2010
(tj. 557 333 obyvatel, 115 052 déti pod 19 let,
80199 déti pod 15 let).

Rozlozeni obyvatel v ramci kraje je znac-
né nerovnomeérné, Témér 30 % abyvatel Zije
v Plzni a dalsi vice neZ pétina obyvatel je
soustfedéna do 13 mést s vice neZ 5 tisici
obyvateli. V mensich méstech do 4999 oby-
vatel Zije zhruba 17,1 % obyvatel Plzetiského
kraje.

Pro PLK je typicky vysoky pocet malych
sidel s nerovnomérnym rozlozenim obyva-
tel, chybi mésta stfedni velikosti, struktura
stiedisek je v porovnani s CR atypickd. PLK
ma 501 obci, z toho 56 mést, ve kterych Zije
387708 obyvatel, tj. 67,8 % z celkového poctu
obyvatel kraje.

Zivotni prostfedi PLK v ramci CR miiZeme
hodnotit pfiznivé. K nejméné zatiZzenym ob-
lastem naleZi horské partie Sumavy, Ceského
lesa, zapadni Brdy a oblast v okoli Manétina
a Nectin. Vyjimku tvoti Plzenl a jeji okoli, kde
je Zivotni prostfedi extrémné naruseno. Plzen
se svym okolim je zatiZena vysokou koncent-
raci primyslovych aktivit a silni¢ni dopravou.
Devastace krajiny po tézbé je nejrozsahlejsi
vlokalitich Nyfany-Tluéna-Vejprnice, Brasy-
Radnice, Stfibrska a Ejpovicka [7].

VYSLEDKY

Byla zpracovana data celkem 128 pacientii
(71 muzii, 57 Zen). Diagnéza Crohnovy nemoci
(CD) byla stanovena u 74 pacienti (57,8 %,
43 muZi, 31 Zen, pramérmy vék 13,1+ 3,3 SD),

ulcerézni kolitida (UC) byla
diagnostikovana u 52 pa-

IDIOPATICKE STREVNI ZANETY ~al f‘?ha cientdi (40,6 %, 26 muz,
V PLZENSKEM KRAJI vl Ary 26 Zen, primérny vék 13,4
ONlFovE roli i et R B omna ETRS + 4,1 SD) a neklasifikova-
e Q““‘” RPN - Swaeiag) telné zanétlivé stfevni one-
o e cen ] Fl s T mocnéni (IBDU) jen u 2 pa-
e e E‘F«r e _\' P R cienti (1,6 %, 2 muzi)
e 2 PR ; (tab. 1). IBDU bylo pU:VOdl;lé
ey ﬁ\ Comattia o P e litgece stanoveno u 12 pacientd,
oo 2 A‘ o 1 j aviak v priibéhu sledovani
—binfnlp N N doslo k preklasifikovani na
"\ r(‘) jinou formu (CD ¢ UC) ana-

[ i iy & slednému doplnéni k jed-
Podkladové data 9 notlivym skupinam. Vzhle-

AreCR 500 verze 20 Digitaini geograficks databaze

Mapa vytvoiena na Katedfe apikované gecinformatiky a kanogratie

Piirodovédecks fakulty Univerzity Karlovy v Praze i

Praha 2011

Obr. 1. Celkovy relativni pocet vyskytl idiopatickych stfevnich zanétl (IBD) v obcich
Plzeriského kraje (PLK) u déti do 19 let.
152  EESKO- SLOVENSKA PEDIATRIE  2013.68,C.3
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| dem k malému poctu nebyli
pacienti s IBDU podrobeni
statistické analyze.
Vékovy primér v dobé
diagnézy IBD byl 13,2 rokil
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(SD 3,8), median 14,1 rokfi (rozpéti 1,4-18,3).
Incidence na 100 000 déti/rok v PLK u déti
mladsich 19 let byla 9,24 (CD 5,14; UC 4,03).
V podskupiné do 15 let véku byl vékovy prii-
mér 10,7 (SD 3,3) a median 11,7 roka (roz-
péti 1,4-15), incidence ¢&inila 7,28 (CD 4,37;
uc2,91).

Pri porovnani incidence IBD déti do 19 let
v zavislosti na velikosti obce jsme zjistili, Ze
obce do 5 tisic obyvatel maji vyznamné niz-
1 incidenci oproti vétsim méstim (95% CI
0,38-0,88; p <0,01). Naopak nejvyssi inciden-
ci détskych IBD maji obce o velikosti 5-10 tisic
obyvatel (95% CI1,29-3,28; p <0,01) (graf1).

Pii ovéfovani klinické hypotézy ohniskové
zvySené incidence IBD u déti v okoli Stfibra
(okres Tachov) jsme potvrdili signifikantné
vy$8i vyskyt CD u Zen v okrese Tachov (95% Cl1
1,4-7,01; p<0,01), CD u muZi v okrese Plzeri-

PUVODNI PRACE

sever (95% CI 1,26-4,86; p <0,01) a UC u mu-
Z01 v okrese Plzen-mésto (95% CI 1,13-5,25;
P <0,05). Naopak signifikantné nizsi vyskyt
IBD (95% CI 0,21-0,81; p <0,01) a UC (95%
CI 0,05-0,88; p <0,05) byl prokazan v okrese
Klatovy (grafy 2, 3, 4, obr. 1),

DISKUSE

Soubor pacient s IBD byl ziskan prospek-
tivnim sbérem dat o pacientech diagnosti-
kovanych v gastroenterologické ambulanci
Détské kliniky FN Plzen v ¢asové vymeze-
ném obdobi v pfesné definované geografické
oblasti PLK. Metodika sbéru dat je srovna-
telna s obdobnymi epidemiologickymi stu-
diemi [1]. Samozfejmé nemiiZeme s jistotou
tvrdit, Ze vSichni pacienti s IBD v PLK byli
diagnostikovani vyhradné na nasem praco-
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Graf 1.  Vyskyt idiopatickych strevnich zanétl (IBD) podle
velikosti obce,

Graf 2.  Vyskyt idiopatickych stfevnich zanétu (IBD) podle
okres(i Plzenského kraje.
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Graf 3.  Vyskyt Crohnovy choroby (CD) podle okresi
a pohlavi.
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Graf 4.  Vyskyt ulcerdzni kolitidy (UC) podle ckresh a po-
hlavi.
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visti. Domnivame se vak na zakladé nasich
praktickych zkuSenosti, Ze pocCet takovych
pacientd s IBD diagnostikovanych na jinych
pracovistich netvori signifikantné vyznam-
nou ¢ast a neovlivnil zavéry nasi studie.

Publikované pediatrické studie s problema-
tikou epidemiologie IBD [8] pracuji s riznym
vékovym rozpétim studované populace. Horni
vékové hranice se nejcastéji pohybuji mezi
14-19 roky. Vzhledem k aktualni dostupnosti
statistickych dat a pfedchozim studiim ma-
pujicim incidenci v CR [9] jsme se rozhodli pro
dvé vékové skupiny: 0-19 let s dile vymezenou
podskupinou 0-15 let.

V nasi studii jsme stanovili incidenci IBD
v pediatrické populaci PLK v obdobi 2001-2011
(tab. 2). NaSe studie ddle prokazala signifi-
kantné vyssi vyskyt IBD ve méstech o velikosti
5-10 tisic obyvatel a vyznamné nizsi vyskyt
ve vesnicich a malych méstech oproti sidlim
s vice neZ 5 tisici obyvatel. Klinicky pozoro-
vany vyssi vyskyt IBD v okrese Tachov se po-
tvrdil u Zen s CD. Piekvapivym zjiSténim byl
signifikantné vyssi vyskyt CD u muzi v okrese
Plzen-sever (graf 3) a UC u muzl v okrese
incidence IBD byla zjisténa v okrese Klatovy,
kde je zaroven nizka incidence UC (graf 2).

Pfi porovnani s publikovanymi daty z let
1990-2001 [9] doslo k dal$imu nardstu in-
cidence CD v nasi détské populaci. Median
véku v dobé diagnézy se posunul do niZsich
vékovych skupin. Nami zjisténé vysledky in-
cidence IBD a medidanu véku odpovidaji celo-
svétovému trendu narastu IBD (a to zejména
CD) a posunu diagnézy do mladsich vékovych
skupin (1, 9, 10, 11]. Podrobnéjsi srovnani je
uvedeno souhrnné v tabulce 2.

Nizky pocet pacienttis IBDU (1,6 %) je prav-
dépodobné dan pomérné dlouhym intervalem
sledovani, pfi kterém doslo k pieklasifikovani
na jinou formu IBD. Piivodni pocet pacientii
odpovidd 9,4 %, coz je v souladu se svétovy-
mi daty, kterd uvadéji hodnoty kolem 10 %
(Henderson et al. - 12 %) [11].
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Priciny vzniku IBD nejsou dosud pIné zna-
my, pfestoZe je znama cela fada rizikovych
faktort [12, 13]. Za jeden z moznych divodia
nariistu incidence IBD je povaZovan zapadni
styl Zivota [14]. Teorie chladnicek pracuje s hy-
potézou sniZeni bakterialni naloZe v pfijimané
stravé a nariistu moznych patogennich kmena
(Yersinia sp., Listeria sp.), které mohou pfispivat
k rozvoji IBD [15]. Hygienicka teorie poukazu-
kontakt se zemédélskymi ¢i domacimi zvifa-
ty, piti pasterizovaného mléka, malé rodiny)
koreluje s vy$§i pravdépodobnosti rozvoje IBD
[16, 17]. Tyto teorie odpovidaji i naSemu pozo-
rovani vyznamneé nizsi incidence IBD v obcich
do 5000 obyvatel, nebot ve vesnicich a malych
meéstech je pravdépodobné kontakt se zvifaty
a zemédélstvim vyssi nez ve vét§ich méstech.
O moznych pticinach vyssiho vyskytu ve més-
tech o velikosti 5-10 tisic obyvatel se nemiizZe-
me na zakladé nasich vysledkl vyjadfit a bude
tfeba dalsi prospektivni studie.

Studie na dvojcatech ukazuji, Ze genetické
vlivy hraji v patogenezi IBD menS$i roli nezli
vliv okolniho prostfedi [18], maji v§ak vliv
na fenotyp IBD. Signifikantné nizsi vyskyt
IBD a UC v okrese Klatovy, kde velkou ¢ast
tizemi zaujima Sumava, ukazuje na mozny
vliv Zivotniho prostiedi. Kontrastné k této
oblasti piisobi okres Plzeri-mésto, zatizeny
vysokymi emisemi priimyslu a dopravy, kde
byl prokazan signifikantné vyssi vyskyt UC
u muzfi. Vlastni diivod zvySeného vyskytu
CD u muzl v okrese Plzefi-sever a CD u Zen
v okrese Tachov v8ak neni zfejmy. Za ivahu
stoji statistické udaje z okresu Tachov, kde
je nejvyssi potratovost a nejnizs§i primérny
vék [6]. MZeme spekulovat, zda je to dano
vy$8im poctem mladych lidi ¢i Spatnym Zi-
votnim prostfedim, které by mohlo byt pfici-
nou kratdiho doZivani a zvySené potratovosti.
K takovym tvrzenim vSak nemame dostatek
dat, proto bude tfeba dalsich prospektivnich
studii, které se zaméfi na pfesnou identifikaci
moZnych rizikovych faktord v dané oblasti,
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Nase vysledky viak ukazuji, Ze Zivotni pro-
stiedi a geografické odliSnosti hraji diilezitou
roliv patogenezi IBD. Na zakladé nasich idaji
doporucujeme podrobnou analyzu rizikovych
faktori zevniho prostfedi v okresech Tachov
a Plzeri-sever a vybrané faktory prospektivné
sledovat ve vztahu ke geografické odliSnosti
vzniku IBD.

ZAVER

V nasi studii jsme prospektivné analyzo-
vali kohortu détskych pacientil s IBD v jasné
vymezené geografické oblasti PLK. Informace
ziskané o détech a mladistvych s nové dia-
gnostikovanym IBD v obdobi 2001-2011 vyka-
zuji narast incidence oproti idajim z pied-
chozich let 1990-2001. Ddle jsme potvrdili
posun diagnézy IBD do nizsich vékovych sku-
pin, Tyto vysledky jsou v souladu s celosvéto-
vym trendem vyskytu [BD.

Klinické pozorovani zvysené incidence IBD
v okrese Tachov se potvrdilo se statistickou
vyznamnosti u Zen s CD. Piekvapivé bylo zjis-
téni vyssiho vyskytu CD muZi v okrese Plzeni-
sever a UC muzll v okrese Plzefi-mésto.

Vyznamné vyssi vyskyt IBD byl prokazan
ve meéstech o velikosti 5-10 tisic obyvatel.
Charakter studie nam viak neumoznil iden-
tifikovat konkrétni rizikové faktory v sidlech
dané velikosti.

Je tfeba dale podrobnéji analyzovat rizikové
faktory zevniho prostfedi v danych okresech
s vyznamneé vys$im vyskytem IBD a vybrané
faktory prospektivné sledovat ve vztahu ke
vzniku IBD.
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Abstract

AIM

To perform a comprehensive review and provide an
up-to-date synopsis of the incidence and trends of
inflammatory bowel disease (IBD).

METHODS

We systematically searched the MEDLINE (source
PubMed), EMBASE and Cochrane Library databases
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines
(period: 1985-2018) to identify studies reporting
population-based data on the incidence of pediatric-
onset (< 19 years at diagnosis) IBD in full manuscripts.
Two authors carried out screening and data extraction.
Choropleth interactive maps and temporal trends were
used to illustrate the international differences and
incidences of and changes in IBD and subtypes.
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RESULTS

In total, one hundred forty studies reporting data
from 38 countries were considered in this review.
The highest annual pediatric incidences of IBD were
23/100000 person-years in Europe, 15.2/100000 in
North America, and 11.4/100000 in Asia/the Middle East
and Oceania. The highest annual incidences of Crohn’s
disease (CD) were 13.9/100000 in North America and
12.3/100000 in Europe. The highest annual incidences
of ulcerative colitis (UC) were 15.0/100000 in Europe
and 10.6/100000 in North America. The highest annual
incidences of IBD-unclassified (IBD-U) were 3.6/100000
in Europe and 2.1/100000 in North America. In the
time-trend analyses, 67% of CD, 46% of UC and 11%
of IBD-U studies reported an increasing incidence (P
< 0.05). The risk of IBD is increasing among first-
generation of migrant populations.

CONCLUSION

Globally, the incidence of IBD varies greatly by
geographical areas. The steadily increasing incidence
of pediatric IBD over time indicates its emergence
as a global disease, suggesting that studies should
investigate the environmental risk factors among
pediatric cohorts.

Key words: Children; Incidence; Inflammatory bowel
disease; Crohn's disease; Ulcerative colitis; Inflammatory
bowel disease-unclassified

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The incidence of inflammatory bowel
disease (IBD) is unclear in the pediatric literature. We
comprehensively reviewed and critically evaluated
population-based and national cohort studies inves-
tigating the incidence of IBD and its global trends.
One hundred forty studies met the inclusion criteria.
The incidence of pediatric-onset IBD has been steadily
increasing over time in different geographical areas
in both developed and developing regions worldwide,
whereas those in the West may have reached a plateau.
This indicates the emergence of an IBD epidemic;
however, incidence data from developing regions are
limited. Exploring the changes and increasing incidence
of pediatric IBD may provide new insights into the
potential etiology of IBD.

Sykora J, Pomahacova R, Kreslova M, Cvalinova D, §tych P,
Schwarz J. Current global trends in the incidence of pediatric-
onset inflammatory bowel disease. World J Gastroenterol 2018;
24(25): 2741-2763 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v24/i25/2741 htm DOT: http://dx.doi.
org/10.3748/wjg.v24.i25.2741

INTRODUCTION
Inflammatory bowel disease (IBD) encompasses the

a
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following three forms of idiopathic inflammation of the
gut: ulcerative colitis (UC), Crohn's disease (CD) and
IBD-unclassified (IBD-U). The differentiation of IBD-U
from CD and UC remains difficult; thus, the incidence
of IBD-U must be explored. Approximately 25% of
patients first present symptoms before the age of
18 years', and the incidence in children over 10 years
of age is clearly increasing'”. The incidence of IBD in
industrialized countries is higher than that in developing
countries; however, overwhelming data suggest that
its prevalence is increasing worldwide in both adult™’
and pediatric populations™ and that its distribution
is uneven among regions'®, Many explanations have
been proposed, but the hypothesis that exposure to
environmental and genetic factors is a fundamental
contributor to the development of IBD has been
challenged by several new observations™®"”. Whether
the etiology of pediatric-onset IBD differs from that of
adult-onset IBD remains unknown™’, Thus, there is a
great need to summarize global information regarding
the pediatric IBD incidence and disease burden in
different settings and perform subsequent analyses of
the underlying factors.

The aim of this review is to delineate the incidence
of pediatric IBD (defined as onset at an age < 19 years)
and summarize the latest incidence trends based on a
comprehensive review of credible studies.

MATERIALS AND METHODS

Search and study selection

We conducted a systematic literature search according
to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)"?, Articles were
identified using computer-stored databases and manual
search. A search of English and non-English language
journals in the MEDLINE (source PubMed), EMBASE via
OvidSP, and Cochrane Library databases was conducted
to identify original studies investigating IBD incidence
published between January 1, 1985 and March 2018.
Suitable papers were subsequently catalogued. The
Cochrane library was reviewed. We searched for the
following strings according to the MeSH headings:
“pediatric"[MeSH Terms] and “inflammatory bowel
disease”[All Fields] or “Crohn 's disease”[All Fields] or
“ulcerative colitis”[All Fields] or “inflammatory bowel
disease unclassified”[All Fields] or “indeterminate colitis”
[All Fields] and “incidence”[All Fields] or “children”[MeSH
terms] or “adolescents”[MeSH terms] and “population-
based studies”[All Fields] or “national registries”[All
Fields] or “health administrative database”[All Fields]
and “individual country names”[MeSH terms]. The
detailed search strategy is shown in Figure 1.

Data extraction

The data extraction was performed independently by
two researchers (Schwarz ] and Sykora J) using set
criteria to analyze the title and abstract and extract all
relevant study-specific data required for the analysis.
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2677 records excluded by title
and abstract iterative review with
general criteria

104 full-text articles excluded due to:
Mot meeting selecting criteria
No incidence rate

Non representative population
Only reported number of paediatric cases or prevalence
Not original study

99 paediatric studies
41 adult/paediatric studies

Identification through databases search (Medline,
Embase, Cochrane, Library)
Screening
Eligibility 244 records eligible for full-text
assessment
> Hospital-surveys
Duplicates

Included 140 studies included in systematic review:

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart diagram for study selection.

This strategy was performed iteratively until no more
relevant publications were found. During the full-text
screening stage, we analyzed papers for inclusion
suitability and adequate information regarding the
incidence of IBD or calculation of incidence, and a
final decision was made about inclusion/exclusion.
In addition, the references in the relevant articles
were checked by the first author. From each study,
the data were extracted and sorted by the following
variables: name of the study, leading author, journal,
publication year, study period, type of study, age, study
location, crude incidence rate and time trends. Double-
extracted data were verified, when a disagreement
occurred related to data extraction, this was resolved
by consensus. Attempts were made to clarify missing
data and any uncertainties or errors found in the studies
by consulting with the corresponding authors. The
rates were extrapolated from the figures if the articles
reported data without specifying the numeric rates.
The average incidence was calculated if the incidence
rates were reported separately for females and males
or by race/ethnicity. Reports focusing on immigrant/
indigenous populations were analyzed separately
based on the respective general population of the area.
After the selection of appropriate articles extrapolating
the incidence of IBD, a comprehensive review was
performed. We only included original studies with a
clear case ascertainment. A meta-analysis was not
undertaken due to the variability in the included records;
thus, a narrative review was conducted. The incidence
was measured as the number of cases/100000 person-
years, and the temporal evolution was examined
to measure the effect of the calendar year on the
incidence. All studies were organized by world and
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regional distribution and subsequently analyzed based
on the United Nations (UN) geoscheme devised by
the UN Statistics Division'”! regarding the assignment
of countries or areas to specific groupings as follows:
North America, Europe, Oceania, Asia, South America
and Africa. We created interactive (choropleth) maps to
visualize the resulting data worldwide and extrapolate
the incidence at the country level. Choropleth maps
depicting differences in the incidence rates by changes
in color were employed. If data were reported for only
a region within a country, the entire country was shown
on the map.

Quality assessment of selected papers

The quality of the incidence studies was assessed by
whether the diagnostic criteria were clearly defined
or recognized criteria (Lennard-Jones, Copenhagen
criteria) were implemented'**!. The Critical Appraisal
Skills Programme was used to appraise the principles
of the studies based on the specific methodological
designs of the included studies'™. We extrapolated
the incidence at the country level and summarized the
incidence rates by jurisdiction in each study. The quality
characteristics of each paper are summarized in Table
1. The assessment of the studies yielded either an A
or B quality ranking based on the representativeness
of the cases. A representative study population was a
prerequisite for a study to be included in this systematic
review (A). Studies that included populations that
were not sampled across the entire country or had a
smaller population size were given a B quality ranking.
Because all papers were considered to contribute to
the determination of the incidence and differences in
incidence estimates, we included all studies without a
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Table 1 Summary of included pediatric-onset inflammatory bowel disease incidence studies stratified by continent and geographical areas

!Er.:lvli.nuzemeghm Age (yr) Study period incli:ebnce incﬁebnce incil;‘e:nce in::li!d])e:l]oe Setting pu\;:;cra‘:';n I?:;::;I:;r Repl;ers::;a ;::nes:
Western and
North Europe
Austria/Styria <18 1997-2007 6.7a 4.8a R 2013 Petritsch W et al'® B
B <15 1995-2000 43. 23, 18. 02 R 2002 Urne et alt™ B
Eastern
Denmark <17 1995-2013 P 2016 Larsen et al"™ A
2013 9.7a 6.7a
T g <15 19982009 64a  32ab  3lab 02a R 2011 Jakobsen ef gt B
Eastern
Denmark <15 1995-2012 31a 27a P 2014 Norgard et al""! A
(SR <15 1998-2000 43 2% 18a 0.22 P 2008 Jakobsen et al™
Eastern
2002-2004 6.1 31 97 03
Denmark <15 1980-2013 24a 33a P 2017 Lophaven et af®l A
Denmark,/
Copenhagen <19 1962-1987 8.6-13.3a P 1991  Langholz ef al™ B
County
Denmark,/
Copenhagen <14 1962-1987 22a 0.2a 2.0a P 1997 Langholz ef al™! B
County
Denmark/
Copenhagen <14 1962-1987 0.2 R 1992 Munkholm et ail®! B
County
Denmark/
Copenhagen <15 1962-1987 0.2-31a 2-16a P 2009 Jakobsen et all*! B
County
Denmark <15 1981-1992 0.8a 2.5a P 1997 Fonager et al™ A
Bty <14 1978-2002 15 27 P 2006 Jacobsen et al™
Northern
Denmark,/
Copenhagen <17 2003-2005 44 B P 2006 Vind et al"™ B
County
Finland <18 1987-2003 5a 2a 4a P 2011 Lehtinen ef af™ A
2003 15 5 91
Finland <17 1987-2003 P 2006 Turunen ef al'™! A
1987 39a 17a 22a
2003 7 3.6 48 1
Finland <17 1986-1992 1.0a R 1998 Pebody et al™! A
Finland <18 1987-2003 6.5 21 41 P 2016 Lehtinen et af™ A
Finland <19 1987-2014 7-23a 6-8a 10-15a R 2017 Virta et al*! A
<16 2011-2014 13 8
France <17 1988-2011 31-6.3a P 2016 Bequet et alll®l A
France/Northern <17 1998-1999 3.1a 23a 0.8a 0.12a P 2005 Auvin ef ol B
France/Northern <17 1988-2011 44a 3.2a 1.1a 0.1a B 2017 Ghione et all'™!! B
France/Brittany ~ <17 1994-1997 25 1.6 057 P 2000 Tourtelier ef all'*! B
France/Northern <19 1988-2007 3.4-59a P 2011 Chouraki ef al* B
France/Northern <17 19882002 26 P 2008 Vem‘e;'ﬂmﬂfﬁf"“‘“e B
France/Northern <19 19882008 651292 P 2013 GOW:'EI']’;SSC“ B
France/Corsica <19 2002-2003 123 62 P 2007 Abak‘:ﬁ:’élll‘ama' B
T o 1988-1989 31 21 05 P 1991  Gottrand et al™ B
Pas-de-Calais
it ke <19 1960-2014 90fa  25%a 5%a 15% PR 2016 Hammer et al™!
Islands
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Elove i <17 19942005 40a 24a 11a 05a R 2009 Orel et all™®! B
Western
19941999 3 2 08 03
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Western

'An approximate incidence rate at the beginning of the 25-year period based on the estimative population between the demographic census of 1981 and
1991; *The incidence rates were extrapolated from Figures. Incidence: Incidence rates per 100000 person-years; P: Prospective; R: Retrospective; P,R:
Prospective/ retrospective; a: Statistical significant for time trend analysis (P < 0.05); b: Study incorporated previously published cohort for comparison
from the same geographical area the rest of pediatric population; ¢: The only one study under the age of 20 years d: Studies on race, ethnicity and migration
compared to the rest of pediatric population. IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC: Ulcerative colitis; IBD-U: Inflammatory bowel

disease-unclassified.
r
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Table 2 Summary of range in pediatric-onset inflammatory bowel disease incidence stratified by continent and geographical regions

Regions IBD incidence UC incidence CD incidence IBD-U incidence Time period
Europe

North/West 0.5-23 03-15 02-123 0.2-3.6 1951-2017

East 2.7-10.0 09-5.2 0.25-8.6 031 1997-2015

South 0.1-183 0.1-9.6 0.5-103 0.6-1.2 1978-2005
North America 1.1-15.2 0.5-10.6 0.7-13.9 0.2-2.1 1940-2010
Latin America 02-24 NR NR NR 2012-2013
Africa 0.0-0.9 NR NR NR 1997-2006
Asia/Middle East 0.5-11.4 0.2-3.9 0337 0.1 1968-2012
Australasia 2973 04-1 0135 0.7 1971-2015

NR: Not reported; Incidence: Incidence rates per 100000 person-years; [BD: Inflammatory bowel disease; CD: Crohn's disease; UC: Ulcerative colitis; IBD-U:

Inflammatory bowel disease-unclassified.

quality assessment of each manuscript.

Summarization of data

Population-based or national/subnational cohort studies
reporting incidence were included in the analysis of the
temporal evolution of IBD. The inclusion criteria were
as follows: (1) Population-based or national cohort/
health care administrative database studies (a study
was considered population-based if all residents within
specific areas were included, and the study population
was representative of the catchment area; studies were
considered at the national level as stated in the report
or if the study was multicenter involving multiple regions
in @ country, sub-national level if only a particular region
was evaluated, or city level); (2) published full-text
manuscripts; (3) studies defining pediatric patients
as patients younger than 19 years of age; (4) studies
describing patients in the entire age range; and (5)
studies performed within the geographical regions
outlined by the UN. The exclusion criteria were as
follows: (1) Studies with a sample size < 5 patients; (2)
studies that did not report original data (e.g., review
articles, meta-analyses, conference presentations, and
guidelines); (3) studies that only demonstrated the
incidence of adult-onset IBD (IBD onset after the age
of 19 years); (4) studies reporting hospital surveys; (5)
studies reporting only the number of pediatric cases
(no incidence per population) and prevalence studies
because our interest was disease incidence; (6) studies
without defined study periods; and (7) duplicate studies
reporting the same outcome in an identical cohort. To
avoid selection bias due to cohort overlap, only the
most recent study was included.

RESULTS

Study characteristics

In total, 140 papers were retrieved, and a significant
proportion of the studies was conducted in European
countries (96 in Europe, 23 in North America, and the
remaining 21 in Latin America, Africa, Asia/Middle East
and Oceania); overall, the studies reported the IBD
incidence in 38 countries. Moreover, wide variability

-
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in study design was observed. The upper age limit
defining the pediatric population differed across the
studies and ranged mostly between 15 and 19 years.
The characteristics, distribution and detailed results of
the 140 incidence studies, including references, are
summarized in Table 1. As shown in Table 1, the ratio
of CD to UC and IBD-U varied geographically. Of the
included papers, 99 (71%) reported the IBD incidence
in children, while the remaining 41 (29%) reported the
rates of IBD in non-pediatric studies, but distinctions
were made between adults and children in reporting
the data. Of the 140 studies, the sample frame was
prospective in 72 (51%) studies and retrospective in 57
(41%) studies. The data of the 11 (8%) studies were
combined for this analysis.

Incidence of IBD

Broad variation was observed in the incidence rates,
which ranged from 0.5 to 23/100000 for IBD, 0.1
to 13.9/100000 for CD, 0.3 to 15.0/100000 for UC,
and 0.0 to 3.6/100000 for IBD-U. As shown in Table
2, the incidence of IBD greatly varied based on the
geographical region. The regions with the highest
IBD burden were Europe (0.2-23/100000) and North
America (1.1-15.2/100000). The regions with the lowest
reported IBD incidence were Oceania (2.9-7.2/100000),
Asia (0.5-11.4/100000), Latin America (0.2-2.4/100000)
and Africa (0.0-0.9/100000). The regions with the
highest reported incidence of CD were North America
(13.9/100000) and Europe (12.9/100000), while the
highest rates of UC were 15.0/100000 in Europe and
10.6/100000 in North America. The highest incidence
of IBD-U was 3.6/100000 in Europe and 2.1/100000
in North America. The current global status of the IBD
incidence is shown in Figures 2-5.

Time trends in pediatric IBD

The incidence of IBD has been increasing worldwide.
The time-trend analysis illustrated an increasing or
stable incidence in North America, Europe and Oceania
and an increasing incidence in newly industrialized
countries in Asia, the Middle East and Africa. Of the 41
articles reporting the statistical significance (P < 0.05)
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Figure 2 Worldwide pediatric inflammatory bowel disease incidence rates. Inflammatory bowel disease (IBD) choropleth map of global incidence of pediatric IBD
divided into four colors representing unknown, low, indeterminate and high occurrence of disease. Grey reflects absence of data.

of a time-trend analysis of the overall IBD incidence,
30 (73%) studies reported an increasing incidence, 11
(27 %) studies reported no significant changes, and
no studies reported a decreasing incidence. Of the 71
studies that calculated the CD incidence, 48 (67%)
studies reported a significant increase, 2 (3%) studies
reported a significant decrease, and 21 (30%) studies
observed no significant changes. Of the 63 UC studies,
29 (46%) studies reported a significant increase, 29
(46 %) studies reported no significant changes, and 5
(8%) studies reported a significant decreasing trend. Of
the 19 studies calculating the IBD-U incidence, 2 (11%)
studies reported a significant increase, and 17 (89%)
studies reported no significant change.

Description of incidence studies involving migrant and
racial groups

Ten studies stratified according to migrant and race/
ethnicity in South Asian (SA), Asian, African-American,
Hispanic, Caucasian and Polynesian populations!**,
The two studies performed in Canada described the
SA pediatric population, and one study compared
non-immigrants to SA immigrantst®®*!, The three UK
studies described the incidence in children with an Asian
background"®'7*", The four studies performed in the
US investigated Hispanic, Asian, African-American and
Caucasian populations®?***1, One study performed in
New Zealand (NZ) described Polynesian children'®,
one study performed in Australia compared Middle

-
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Eastern ethnicities'*”, one study described the Faroese

Islands™®, and the same authors described the risk of
IBD in first-generation Faroese immigrants.

DISCUSSION

This rigorous and timely review has several important
contributions. First, wide geographical and temporal
variations were observed globally. Second, North
America, Northern Europe and the UK have the highest
incidence worldwide. The incidences of IBD in Southern
and Eastern Europe and the Southern Hemisphere
also appeared to be high, whereas the incidence was
lower;, but climbing, in Africa, South America, and Asia.
Third, the incidence of IBD is substantially increasing
in worldwide regions; however, data published during
the previous two decades demonstrate the plateauing
incidence of IBD in the Western world after a previously
documented increase®***! but incidence remains high.
Currently, the incidence might be sharply increasing
in Southern and Eastern Europe and in Oceania. IBD
is emerging in other parts of the world (i.e., certain
parts of Asia/the Middle East, Africa) approaching the
rates reported in westernized nations, but given the
accelerating incidence found in many of these areas,
the incidence is expected to increase. These trends
clearly parallel those of the West that occurred along
with the increasing development maore than four
decades ago indicating an emerging epidemic of IBD
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Figure 3 Worldwide pediatric Crohn's disease incidence rate. Crohn's disease choropleth map of global incidence of pediatric inflammatory bowel disease divided
into four colors representing unknown, low, indeterminate and high occurrence of disease. Grey reflects absence of data.

worldwide. This gap is considerably less pronounced
in 2018, and the narrowing differential gap may have
important implications for the worldwide IBD sequelae.
The incidence has increased in recent decades up to 23
for IBD in Finland, 13.9 for CD in Canada, 15 for UC in
Finland, and 3.6/100000 for IBD-U in the Netherlands.
Few studies using north-south/west-east gradients have
demonstrated particularly high rates in the north™*,
except for northern France'® and Spain“". Although
our review did not specifically investigate disease
incidence gradients, this phenomenon has been less
prominent over the last three decades***",

The global incidence rates of IBD have risen
during the 20" century but data obtained during the
previous two decades are conflicting. The incidence of
IBD has increased mainly due to pediatric CD"**,
whereas the incidence of UC has remained stable,
although an inverse distribution of CD and UC has
been reported®*?%3323#53%7  gince 1950, 60% of
CD and 20% of UC pediatric studies have shown a
significant increase in incidence'. 75% of CD and 60%
of UC studies show increasing incidence in adults™.
In our systematic review, since 1985, 67% of studies
investigating CD, 46% of studies investigating UC, and
11 % of studies investigating IBD-U have reported
significant increasing in incidence worldwide. Thus,
the incidence rates might be increasing in virtually all
regions worldwide. However, the increase in UC was
more modest. We intriguingly suggest that the rising

-
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incidence of UC may be attributable to the fact that in
the emerging areas with a low incidence of I1BD, UC has
emerged first, followed by CD after a variable period™®,
similar to trends in earlier studies from the West!* 5%,

CD predominates over UC and IBD-U in areas with
a high IBD incidence. Recent data indicate higher rates
of pediatric CD than UC in Europe and North America,
except in Scandinavia®®, Northern California®”,
Southem'® and Eastern Europe™, where the incidence
of UC exceeds that of CD. The reasons for these striking
differences in the rates among the three subtypes of
IBD remain uncertain®®®%, IBD-U is more frequently
found in children than adults (children 12.7% vs adults
6.0%, P < 0.0001)",

Considerable geographical diversity in IBD is
observed. Moreover, several studies have reported
different incidence rates within a country®™"**!, high-
lighting the role of the environment®, Global data
exploring the similarities and differences might call for
future studies to extensively study genetic-environment
interactions””"! providing an opportunity to further
identify the contributing factors in locations where 1BD
is emerging rapidly”®. Rates among ethnical/racial
groups raise further questions'” regarding why the
children of immigrants from the developing world have
increased rates of IBD. For example, the incidences of
IBD among immigrants of SA origin in Canada™®*”, the
UK'"®*%! and in immigrants of Middle-Eastern descent
in Australia have been reported®”. In the state of
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Figure 4 Worldwide pediatric ulcerative colitis incidence rate. Ulcerative colitis choropleth map of global incidence of pediatric inflammatory bowel disease
divided into four colors representing unknown, low, indeterminate and high occurrence of disease. Grey reflects absence of data.

Georgia, the highest incidence of CD in African American
children was reported™. The key factor of migration
influencing disease onset is likely exposure to a different
environment than that in the country of origin”7?,
Additionally, indigenous populations in developed
countries have a much lower IBD incidence'™.

North America

The incidence of IBD in North America is among the
highest in the world and is increasing™?***, There are
no national cohorts of pediatric IBD in the USA because
the health system is not ideal for conducting population
studies”. In general, data have been obtained from
single regions and must be extrapolated to other
geographical regions of the United States. The incidence
of IBD in the entire state of Wisconsin (2000-2007) was
9.5/100000%%, which is similar to the incidence reported
in Ontario, Canada®™, but the incidence of both CD
and UC has remained stable. Regarding the members
of the Kaiser Permanente Northern California health
plan (KPNC) (1996-2006), the data somewhat differed
likely due to the different mix of races/ethnicities than
that observed in other parts of the United States. The
incidence of UC demonstrated a significant 2.7-fold
increase, and CD remained stable™. Hispanic and
SA children had predominantly UC, suggesting the
presence of possible eticlogical differences among
ethnicities. Another study conducted in KPNC reported
similar levels of IBD"®, while the incidence in children
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of African-American origin in Georgia was much higher
(7.1/100000)"%. In a Texas cohort, an increasing
incidence of IBD among children with evidence of
more CD than UC and IBD-U from 1991 to 2002 has
been reported. Caucasians had a higher IBD incidence
rate than African-Americans or Hispanics, and African
Americans had predominantly CD™”, Comparable values
have been reported in Wisconsin. The mean incidence of
CD was double that of UC. An equal IBD incidence was
observed among all ethnic groups™", In the Olmsted
County population, the incidence was 4.8 for CD and
3.2/100000 for UC, and remained stable between 1990
and 2000**¥, Data from Texas, Georgia, Wisconsin and
from comparable studies in KPNC found rates similar
to those in Olmsted County™ ), However, the ratio of
CD/UC cases was greater in Olmsted County, Atlanta
and Wisconsin, compared to the greater incidence of
UC in KPNC. These results may be attributable to the
ethnic demographics of the respective populations. In
contrast, a much higher rat was found in the state of
Rhode Island”” compared with older cohorts from other
parts of the U,5.12#33657],

The incidence of IBD in Canada is among the
highest reported to date as documented in previous
single-province studies"®"**! and large multi-province
trials®**#, The incidence in Ontario has steadily
increased from 9.5 (in 1994) to 11.4/100000 (in 2005).
However, the incidence of UC was stable®™, and the
incidence significantly increased from 9.4 to 13.2/100000
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(1994-2009)". Although the incidence of IBD in Ontario
decreased from 14.3 to 12.4/100000 in 1997-2006, the
incidence of CD nearly doubled®™, which is similar to
another Canadian study™. Among the best studies in
the region, 3 studies determined the incidence of IBD in
five provinces of Canada™"**, The overall incidence was
9.7/100000, and CD was the predominant form of IBD
similar to data from Nordic countries™. The incidence
of IBD was the lowest in Manitoba and the highest in
Nova Scotia. The incidence of IBD remained stable after
stratifying into CD and UC during the first decade of the
twenty-first century, except for an increase in incidence
among the youngest group. By extrapolating the results
to the entire country, approximately 650 children are
diagnosed with IBD yearly, affecting up to 2695 children
(< 16 years) in 2008"", Similarly, a study from Ontario
observed the most rapid increase in children (< 10
years) between 1994 and 2008™°. Recent data from
Canada suggest that the rate of incidence of pediatric
IBD is plateauing, indicating a reversal after a long period
of ongoing increase''** 7%,

Latin America

In Argentina, IBD remains uncommon according to a
study conducted from 2012 to 2013"", The total incidence
was 0.4/100000 ranging from 0.2 to 2.4/100000. We
could not find other data related to Argentinian children or
children in other countries in Latin America for comparison.
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Northern and Western Europe

The incidence rates reported in Scandinavia are among
the highest rates published to date indicating higher
rates of CD than UC and IBD-U but Finland is among
the few countries that reportedly show a predominance
of UC, whereas the incidence of CD has become
relatively greater than that of UC in North America and
the UK***** The incidence of IBD has almost doubled
between 1987 and 2003 and tripled between 1987
and 2014, with a steeper increase in the incidence of
UC compared to that of CD"®. The incidence of UC
increased from 4 to 9/100000 and that of CD increased
from 2 to 5/100000'"*®% confirming a strongly
increasing trend in Finland since the late 1980s. A
Norwegian study covered the period of 1993-2004".
The incidence of IBD did not change and a trend
towards an increase in CD and reduction in UC was
recorded, which is similar to the finding of the IBSEN
study of 1990-1994"", A subsequent study (2005-2007)
performed in the same catchment area'®® showed
that the incidence of IBD was 10.6/100000 indicating
a marked increase in the incidence of CD although
incidence of UC has been stabilized in Southeastern
Norway compared with the rates over the previous 15
years'®®@*I, Similarly, Canada had high a incidence of
9.7/100000°", The incidence of CD between 1984 and
1985 was 2.5/100000, whereas the incidence of UC was
4.3/100000 with a lower incidence of UC in Western
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Norway compared to that in Southeastern Norway"*”,

which is similar to the results reported in a subsequent
study in Southeastern Norway (1990-1994)", An
increase in the incidence of CD was observed in
Northern Stockholm (1990-2001), while the incidence of
UC was stable, and a significant increase was observed
in the overall incidence of IBD"?, In a follow-up paper
(2002-2007), the incidence of IBD had plateaued.
The incidence rate was 9.2 for CD and 2.8/100000 for
UCP¥ and the incidence of UC significantly increased
but not of CD. The incidence of IBD significantly
increased between 2000 and 2007 compared to that
reported in an earlier study conducted in the same
region (1990-2001)"%. These rates are relatively
higher than those reported in other studies on pediatric
IBD, although the rates are similar to those reported
in studies conducted in Canada™*"!, Norway"®”, and
Finland'®®. Lindberg et af* suggested that the incidence
of UC increased (from 1.4 to 3.2/100000), whereas
that of CD and IBD-U remained stable (1984-1995),
which is similar to the results of a study conducted
from 1963-1987"".. The incidence of IBD, CD, UC and
IBD-U was 6.9, 3.8, 2.1, and 1.1/100000, respectively,
in Northern Stockholm (1990-1998). After more than
a decade of a stable incidence of IBD in Scandinavia*,
the incidence of CD significantly increased from 1990
to 1998, while the corresponding incidence of UC and
IBD-U remained unchanged®, As a part of the Swedish
ICURE study (2005-2009), the incidence of pediatric
IBD in Uppsala County, just north of Stockholm,
was among the highest reported in Europe”™**", In
Denmark, the incidence of IBD has steadily increased
from the 1960s until 2013"%**%1 except for in one
study"™. An increase in IBD from the 1980s to 2013
was observed, but the incidence rates increased the
most in patients (< 15 years) with CD"*”. The incidence
rate of UC increased from 1962 to 1987 in the county
of Copenhagen'®, and Fonager et ai*””! discovered an
increasing incidence of CD but a rather stable incidence
of UC with a tendency towards decreasing from 1987
to 1992. Compared to earlier Danish investigations,
the incidence of CD had increased nearly 15-fold,
whereas the incidence of UC remained stable between
1962 and 2006°*1%1%1  Another study observed an
insignificant increase in the incidence of IBD between
1998 and 2004“%, indicating that the previously
observed increasing incidence might be levelling. A
significant increase in the incidence of IBD was also
reported in recent Danish nationwide comparisons
from 1995 to 2013 "®". The IBD incidence (< 19
years) has increased in isolated regions as the Faroe
Islands (part of the Danish realm) (1960-2014""
with the predominance of UC comparable to findings
obtained in the Nordic countries™® !, The incidence
among Icelandic children is closest to that observed
in Denmark™" and Sweden™® but lower than that
observed in Norway**®!, Between 1980 and 2010, a
sharp increase in IBD incidence was observed, however,
the incidence levelled from 2000 to 2010%*'** similar to
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the findings in Denmark and Wisconsin“**" but lower
compared to other Northern countries.

Sawczenko et a/'*® discovered an incidence of
5.3/100000 in the British Isles; CD was twice as
common as UC, accounting for approximately 700
new cases/year in the UK and the Republic of Ireland.
A greater proportion of SA children had UC than non-
immigrants"®, In Scotland, incidence data spanning
over 40 years showed a dramatic increase in IBD
with a marginal decrease in the incidence of UC but
an increasing incidence of CD from 1968 to 1983. In
follow-up studies, the increase in CD continued between
1990 and 1992 In contrast, the incidence of CD
continues to increase, and the incidence of UC is also
apparently increasing from 1981 to 1995"%. Other
Scottish studies showed an increase in the incidence of
CD from 1981 to 1995 but no difference was observed
in the incidence of UC!'*!'*!* By comparing the
periods 1990-1995 to 2003-2008, significant increases
were observed in the incidence of IBD, CD and UC?.
Data obtained in Wessex, England reported an incidence
of 9.37/100000 which significantly increased from 2002
to 2012'"'®), The most recent figures (2013-2017) were
reported and compared to previously published Wessex
data, demonstrating the most contemporary incidence
and trend over 16 years™’\. Similar findings have been
observed among Welsh children®” and appears to have
plateaued between 1995 and 1997'), In 1995-2003,
the overall incidence of IBD was 5.4/100000 and had
reached a plateau®, but data obtained during
1996-2005 show that the incidence of CD is continuing
to slowly increase in Cardiffi**!. An increasing incidence
of IBD in Irish children was observed between 1998
and 2014 which is consistent with the global
trends®, Another study also confirms the continuous
increase in the incidence of 1BD, particularly UC™"".

In Austria, the overall incidence of CD and UC have
increased from 1997 to 2007"*%. This finding is in
contrast to Germany'*? and the Netherlands'**". For
example, a German study did not show any significant
change in the IBD incidence™!. Worldwide, strikingly,
the high proportion of IBD-U was observed in the
Netherlands'?*’ and the incidence of IBD cases is
comparable with that reported in other European
countries. In France, the incidence of CD significantly
increased, while the incidence of UC remains unchanged
from 1988 to 20117*#*'#* % The most remarkable
observation (the EPIMAD Registry) has been a striking
increase from 1988 to 2008 in the incidence of CD (<
19 years)"*, and the rates also significantly rose from
1988 to 20117%*%*¥ Syrprisingly, in Corsica, using
the same registry (EPIMAD), the incidence of CD was
close to that observed in other metropolitan French
regions; however, the incidence of IBD for UC in Corsica
is two-fold higher than that reported in other French
regions'™. In Brittany, the incidence of IBD in childhood
was similar to data obtained in Northern France and
Nord-Pas-de-Calais"**"*"!, Between 1988 and 2011, a
dramatic increase was observed in the incidence of both
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UC and CD in French adolescents'™". Other than the
Swiss IBD Cohort Study (SIBDCS)™ and the Belgian
registry for pediatric CD (BELCRO)™, up-to-date data
regarding the incidence and trends are lacking.

Southern Europe

A registry in Italy (1996-2003) showed a significant
increase in the incidence of IBD from 0.89 to
1.39/100000 in all 3 pathologies'™!, which is comparable
to the incidence in Lombardia (1990-1993)"*, Of note,
Italy had a low incidence of IBD earlier, with an initial
increase in UC exceeding CD and IBD-U, followed by an
increase in the CD incidence, while the UC incidence was
stable from 1998-2003"". In contrast, the incidence
of IBD in central Italy (1978-1992) was comparable to
that in the Nordic countries®***, The incidence of IBD
was shown to have significantly increased in Spain‘**"*"),
The SPIRIT (1996-2009) and EXPERIENCE registries
(1985-1995) contribute to the complete description
of the changes in pediatric IBD in Spain. A three-fold
collective increase in IBD (1996-2009) was observed,
with another three-fold increase in CD and a two-
fold increase in UC, while a lower proportion of IBD-U
was described™”. According to the two latter studies
extending the trends to a full 25-year period, these
registries showed a sixteen-fold increase in Spain®**'l,
Notably, the incidence of IBD (mainly CD) (18.3/100000)
in the Vigo area was the highest compared to that
in former Spanish pediatric cohorts®”, In Malta, UC
showed an almost significant increasing trend, but no
significant trend in CD was observed™*®,

Central and Eastern Europe

A sharp increase in the incidence of IBD is particularly
noticeable in the Czech Republic, Hungary, Slovenia and
Croatia, but not in Poland. The results of the 3 studies
conducted in the Czech Republic are comparable to the
West. Pozler et af™*' showed a five-fold increase in the
incidence of CD. Kolek et a/*! published results from
Moravia (the eastern part of the Czech Republic) showing
increasing incidence of CD and UC between 1999 and
2001. The Czech Republic has among the highest rates
of IBD worldwide as recently observed by our group
(2000-2015)*7 (10.0, 6.2, 2.8 and 1.0/100000 for IBD,
CD, UC and IBD-U, respectively) and have been shown
to be increasing in future projections™. In neighboring
Poland, UC incidence was higher than that of CD with
significant regional differences, but the incidence was
markedly lower than that observed in the West. Of
note the incidence of IBD-U was surprisingly high'",
An increasing incidence of IBD has been reported in
Hungary'****! comparable to the rate of Slovenia from
1994 to 2010™***'**, One other publication™” reported
much higher rates in Croatia (2000-2004) compared to
previous reports'**1*,

Africa
Expectedly, knowledge regarding the incidence of IBD
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in the entire African pediatric population is limited, but
the incidence of IBD increased from 0.0/100000 in
1997 to 0.2/100000 in 2002 and 0.9/100000 in 2006 in
Libya™*,

Asia/the Middle East

In Israel, the estimated incidence of CD and UC
was 3.7 and 0.9/100000, respectively!***** which
are comparable, but at the lower end, with those
in the West'"®*!, 2 studies reported that the IBD
incidence (0.5/100000) is lower than that in Western
countries among children in Saudi Arabia from 1993
to 2012"%*% A higher incidence was reported in
Kuwait and Bahrain (states neighboring Saudi Arabia).
In Kuwait, the incidence was more than triple that
reported in neighboring Saudi Arabia™. This finding
provides an annual incidence of 2.16/100000 for IBD,
whereas the incidence of CD is 1.53, UC is 0.6 and
IBD-U is 0.03/100000. A remarkable finding reported
in the Arabian Gulf region is the high incidence of CD
in Bahrain*®, which is comparable to Western areas.
The lower incidence of IBD in Asia compared with that
in Western countries is not universal, and the incidence
in China is higher than that in other regions in Asia.
This incidence is considered low compared to that in
North America and the Nordic countries but not that
low compared to the incidence in Scotland®*!***'* and
France™ and is higher than that in Italy™®. In China, a
multicenter audit of over a decade of experience with
childhood IBD between 2000 and 2010 in Shanghai
has shown a steadily increasing trend (< 14 years).
The incidence of IBD in 2010 was 6.1/100000, which
is 12-fold higher than the incidence in 2001™*". Recent
data on Taiwan also demonstrated a substantial
increase in the incidence of IBD, which is mainly
attributable to CD, while the incidence of UC did not
change significantly**. Singapore also witnessed a
remarkable increase from 2000-2008; the incidence
rates were 5.2-fold greater than those assessed 9 years
earlier (from 2.2 to 11.4/100000)"**, which is similar to
a report from Scandinavia®®, The incidence of IBD has
been increasing in Korea recently****,

Australasia

Early studies conducted in Australia and NZ (collectively
termed Australasia) mirror the incidence observed in
the Northern Hemisphere™"**!, Two Victorian studies
from the same area of Australia clearly show increasing
rates of both CD and UC. The incidence of CD increased
10-fold over 30 years until 2001"*®. Additionally, an
eleven-fold increase was seen in UC with particular
increases in the early 1990s, and the incidence has
yet to plateau'™®, Using the 1983-1998 population
data, the incidence was estimated to be 2.01/100000
for CD among Victorian children with a documented
increase™’, A study conducted in the Sydney area
showed much higher rates of IBD in children of Middle-
Eastern descent™™. In contrast, low rates of IBD were
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observed in the following indigenous populations:
Aborigines and Maori”*. Yap et al*® calculated the
incidence of IBD, CD and UC to be 2.9, 1.9 and
0.5/100000, respectively in NZ, which is at the lower
end compared with the incidence in Europe. Recently,
Lopez et al'*® provided important data pertaining to
the incidence of pediatric IBD in NZ. The incidence of
IBD, CD, UC and IBD-U in NZ in 2015 were 5.2, 3.5,
1.0 and 0.7/100000, respectively. A 4-fold increase
was observed in the incidence of childhood IBD in the
Canterbury Province of NZ between 1996 and 2015.
The annual incidence rate was 7.18/100000 with the
preponderance of CD over UC (8.4:1)%%%1,

Limitations of the study

Limitations include heterogeneity in population
characteristics among the different studies which
were also conducted at different times. Most countries
lack accurate estimates of the incidence of pediatric
IBD. A direct inter-region comparison may be limited
due to the use of different diagnostic criteria and
geographic distribution”*®!, Also, study quality, case
ascertainment, different database capture systems, and
methodological problems demonstrated heterogeneity,
emphasizing the importance of nationwide registries
for retrieval of specific health data'® including a well-
established referral system with uniform criteria™®”,
This recommendation underlines the need for uniform
diagnostic guidelines for the accuracy of comparison
among populations™**?, Some studies observed crude
incidence rates, while other studies reported age- and/
or sex-adjusted rates. Some studies did not reflect the
countries’ true incidence, because selected areas of the
country were sampled instead of the entire country.
We should target large databases at the national/
international levels providing a more comprehensive
analysis'™. The other limitation rests with the
retrospective design of a number of studies and a better
categorisation of migrants. The differences in the various
age brackets with great impact on incidence rate should
be considered as studies involving a higher defined
age limit had higher incidence figures™. Despite these
limitations, these considerations are unlikely to have
had major effects on the reporting the changes in the
incidence of IBD across time and geography.

Conclusion

The incidence of pediatric IBD (mainly CD) has recently
dramatically increased emerging as a globally important
changing pediatric disease. In a rapidly changing world,
the dramatically increasing incidence of IBD has been
observed in the Western world, Oceania and Eastern
and Southern Europe, despite a stabilization of incidence
rates in the West. The incidence appears to be rising
both in newly industrialized and developing countries,
and among first-generation of immigrants. Regarding
IBD, knowledge of its etiology is limited, and awareness
of the patterns of its global incidence could offer
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new clues, but the complex interplay of genetic and
environmental factors remains unclear. Investigations of
IBD performed where it is rapidly emerging provide an
opportunity to identify the contributing factors. Efforts
at global co-ordination for more prospective, population-
based studies in children should be encouraged.

ARTICLE HIGHLIGHTS

Research background

The incidence of inflammatory bowel disease (IBD) is increasing globally.
Multiple studies have reported the pediatric IBD incidence in individuals
over the past few years. However, the global and regional IBD incidences in
childhoed and their trends over time are not well reported. The highest pediatric
incidence is traditionally observed in industrialized countries in North America
and Western Europe. The incidence of IBD is increasing in both developed
and developing countries. The variations in the disease incidence may reflect
differences in the distribution of various environmental triggers for the disease
within specific areas. The changing incidence of pediatric IBD worldwide
provides an opportunity to study disease etiology.

Research motivation

The incidence of IBD Is increasing worldwide in both adults and children. Thus,
epidemiological knowledge is essential for defining new etiological hypotheses
and predictors of the development of IBD fo better define how environmental
factors might influence disease onset and to guide future studies. Furthermore,
additional evidence has recently become available due to the publication of
previous reviews, but many incidence rates have since changed. Consequently,
currently, a window of opportunity exists for the completion of a new, rigorous
pediatric systematic review.

Research objectives

The authors aimed to summarize up-to-date studies investigating the
incidence of pediatric-onset IBD and track the changes over time based on
a comprehensive search of credible published pediatric studies and current
knowledge regarding pediatric IBD incidence.

Research methods

A systematic review was performed using Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines. We searched electronic
databases (MEDLINE, EMBASE, and Cochrane Library). Studies investigating
the incidence and trends of pediatric IBD over time were eligible for inclusion.
Interactive maps and temporal trends were used fo illustrate the incidences of
and changes in IBD.

Research results

One hundred forty studies met the inclusion criteria, demonstrating a substantial
increase in the incidence of pediatric IBD and great geographic variations. The
incidence of IBD remains the highest in the northern populations of Europe
and America and has remained stable or even decreased. Rising rates of
pediatric IBD were observed in previously low-incidence areas and much of
the developing world, and among children of immigrants. The incidence rates
of Crohn's disease (CD) and ulcerative colitis (UC) vary worldwide between
0.2/100000 and 13.9/100000 and between 0.1/100000 and 15/100000,
respectively. In the time-trend analyses, 67% of CD and 46% of UC studies
reported a significant increase.

Research conclusions

This study is among the most comprehensive studies to summarize the
global 1BD incidence. The IBD incidence is increasing or stable over time in
both developed and developing regions of the world, indicating an emerging
epidemic of the disease outside the Western world, whereas those in Northern
Europe may have reached a plateau. The reasons contributing to these
continued increases remain unclear. Whether genetic or environmental factors
are the cause of these differences remains to be determined. Investigations of
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IBD performed in locations where it is emerging rapidly provide an opportunity
to further identify the causative factors within specific populations. Whether the
incidence of IBD in children will continue to increase or remain static is unclear.

Research perspectives

Our data may serve as an essential resource for future studies and can be
used to prioritize public health efforts in areas with the highest incidence.
Knowing the increasing incidence of IBD and different geographic distribution
may provide new insight into the etiology of pediatric IBD and direct future
investigative studies. We must find ways to match genetic and environmental
factors to pediatric IBD. An understanding of the early evolution of IBD
is important and must be further investigated to unravel its etiology. This
understanding is particularly important for preventing or curing the disease
during the early stages. Attempts to perform studies with global coordination
and additional prospective, population-based studies should be encouraged.
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