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Abstrakt

Karcinom pankreatu pfedstavuje zdvazny problém soucasné mediciny. Jeho incidence na-
rusta a pres veskery pokrok v diagnostice a terapii zlistava prognoza velmi Spatnd. Jednim
z divodl této nepiiznivé situace je dlouhy asymptomaticky pribéh onemocnéni, diky
kterému je diagnoza vétSinou stanovena v pozdnim stadiu a kurativni chirurgicky vykon
jiz neni mozny. Z téchto diivodu se soucasny vyzkum soustiedi mimo jiné na identifikaci
rizikovych faktori a definovani skupin osob ve vysokem riziku vzniku karcinomu
pankreatu, coz by mohlo umoznit screening a zvysit Sanci na v€asné stanoveni diagndzy.
Tato habilitacni prace je sestavena jako soubor 17 publikovanych védeckych praci, jichz
je uchaze¢ autorem ¢i spoluautorem. Tyto ¢lanky se spolu s propojujicim textem zabyvaji
riznymi aspekty vzniku karcinomu pankreatu, popisem rizikovych faktori a jejich poten-
cialnim vyuzitim v diagnostice. Zvlastni pozornost je vénovana chronické pankreatitidé,
ktera je prokazateln¢ spojena se zvySenym rizikem rozvoje karcinomu pankreatu, a
diabetu jako potencialnimu prvnimu symptomu. Zavéreénou cCast prace tvori dosud
nepublikovand data ziskana na skuping pacientti s nové diagnostikovanym diabetem.

V piedkladanych jiz publikovanych studiich mimo jiné poukazujeme na narust
karcinomu pankreatu v Ceské republice — mezi lety 1989 a 2005 se prevalence zvysila u
muzt 045,9% a u zen dokonce o 119,1 %. Diagnéza je bohuzel i nadale stanovena
vétSinou v pokrocilych stadiich.

Z ftady znamych rizikovych faktorti vzniku karcinomu pankreatu podporuji nami
publikovana data roli koufeni jako nezavislého rizikového faktoru karcinogeneze. Toto
zvySeni rizika bylo v nasi studii obzvlasté patrné u pacienti s diabetem. Ve sledované
skupin€ 83 pacientti s karcinomem pankreatu bylo vice nez 50 % kutéaki s diabetem.
Znac¢ného pokroku bylo dosaZeno na poli tumor marker. Tato prace prezentuje jejich
ptehled a vysledky vlastniho vyzkumu, ktery se zabyval markerem M2 pyruvat kindzou
vCetné moznosti jeho potencidlniho wvyuziti v diferencialni diagnostice chronické
pankreatitidy a karcinomu pankreatu.

Ne&kolik ¢lankl s propojujicim komentafem se vénuje roli chronického zanétu v terénu
chronické pankreatitidy a jeho vztahu ke karcinogenezi. Potvrdili jsme signifikantni

zvySeni rizika karcinomu pankreatu, ale téZ extrapankreatickych malignit ve skupiné



pacienti s chronickou pankreatitidou. V prub¢hu étrnactiletého sledovani skupiny 223
pacientti s chronickou pankreatitidou jsme zachytili 13 piipadi karcinomu pankreatu (5,8
%), 3 ptipady karcinomu zaludku a jeden ptipad karcinomu jicnu. Tyto vysledky
potvrzuji nutnost disledné dispenzarizace téchto pacientll. Jednim z divodi zvySeni
rizika rozvoje karcinomu pankreatu v terénu chronické pankreatitidy se zda byt
oxidativni stres souvisejici se zanétlivymi procesy. V souladu s touto teorii jsme nalezli v
plazm¢ pacientli s chronickou pankreatitidou signifikantné zvySené hladiny markeri
oxidativniho stresu oproti zdravym kontrolam. Také jsme prokazali signifikantné
narustajici expresi cyklooxygenazy-2 a p53 mezi jednotlivymi stupni premalignich PanIN
1ézi a karcinomem pankreatu. Tento néalez podporuje vSeobecné akceptovany model
karcinogeneze pres spektrum PanIN 1ézi a podtrhuje roli chronického zanétu. Tyto
vyuzitelné i v cilené terapii.

Cast textu je téZ vénovéana autoimunitni pankreatitidé a nejasnostem v mife zvyseni rizika
rozvoje pankreatickych, ale i extrapankreatickych malignit. Rada publikovanych praci
dosahuje protichidnych vysledkii a na definitivni rozhodnuti je tudiz nutné vyckat.
Diskutovana a dokumentovdna na zéklad€ publikované kazuistiky je obavana situace
zamény autoimunitni pankreatitidy za karcinom pankreatu.

Vztah diabetes mellitus a karcinomu pankreatu predstavuje zavéreCnou cast této
habilitaéni prace. Uvedeny piehledovy clanek a souvisejici komentar vysvétluje v
detailech komplikovany dvoustranny vztah mezi témito chorobami, kdy dlouhotrvajici
diabetes predstavuje rizikovy faktor vzniku karcinomu pankreatu, zatimco nové se
objevujici diabetes mlze byt prvni manifestaci této malignity. Nase retrospektivni studie
potvrdila, Ze prevalence diabetu mezi pacienty s karcinomem pankreatu je signifikantné
vyssi nez u kontrolni skupiny. Novym, dosud nepublikovanym, zjisténim byl vyssi podil
zen diabeti¢ek mezi pacienty s karcinomem pankreatu (25 % ve skupin€ muZza oproti 43,9
% ve skupiné Zen), zatimco v kontrolni skupiné byla prevalence diabetu u obou pohlavi
podobna. Tento nalez by mohl hrat roli ve stratifikaci pacientli do rtiznych rizikovych
skupin a zasluhuje dalsi vyzkum.

Posledni kapitolu prezentované habilitacni prace tvoii vysledky prospektivni studie

pacientii snové diagnostikovanym diabetem a klinickym profilem suspektnim



z piitomnosti karcinomu pankreatu. Ve shodé s ostatnimi autory se klinicky profil diabetu
nezda dostatetnym Kk definovani rizikové skupiny pacientd s vysokym zachytem
karcinomu pankreatu — v nasi skupiné jsme endosonograficky nezachytili zadny piipad.
Zklamanim skoncila téz laboratorni ¢ast studie porovnavajici proteinové profily sér
pacientt s karcinomem pankreatu, chronickou pankreatitidou a zdravych kontrol. Profily
nebyly dostate¢né rozdilné a nepfinesly zasadni pomoc v diferencidlni diagnostice

jednotlivych skupin.

Abstract

Pancreatic cancer represents a serious problem for medicine today. Its incidence is
increasing and despite the efforts for the improvement of diagnostics and therapy the
prognosis remains dismal. One of the primary causes for this unfavorable situation is the
long asymptomatic course of the disease, so when the disease is discovered, it is usually
in the advanced stage and curative surgery is typically impossible. Therefore, current
pancreatologic research focuses on the identification of risk factors and the determination
of high-risk patient groups to increase the potential for screening and early diagnosis of
pancreatic cancer.

This thesis consists of 17 articles of which the applicant is author or co-author. These
articles, completed with connecting commentaries, are dealing with various aspects of
pancreatic cancer development and diagnostics. Special focus is paid to chronic
pancreatitis as a precancerous condition and diabetes mellitus as a potential early
symptom of pancreatic cancer. Previously unpublished study of patients with newly
diagnosed diabetes represents the last part of the thesis.

We proved an increase in pancreatic cancer in the population of the Czech Republic -
between 1989-2005 the prevalence increased by 45,9 % in males and by 119,1 % in
females. Unfortunately most of tumors are still diagnosed in advanced stages.

Among many known risk factors of pancreatic cancer we supported the evidence that
smoking is an independent risk factor for pancreatic cancer induction and it importantly
increases the risk of pancreatic cancer in patients with diabetes mellitus. In the group of

83 pancreatic cancer patients who were divided into 3 groups (non-smokers with diabetes
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mellitus, smokers and smokers with diabetes mellitus) more than 50 % were smokers
with diabetes mellitus.

Substantial amount of research has been done in the field of tumor markers. The thesis
presents their overview and also results of our own research of M2-pyruvate-kinase and
its potential useful role in differential diagnosis of chronic pancreatitis and pancreatic
cancer.

Several articles with connecting commentary address the role of chronic inflammation in
chronic pancreatitis and its relation to carcinogenesis. We confirmed a significant risk of
pancreatic and also extra-pancreatic cancers among patients with chronic pancreatitis.
During a 14 years observation of 223 chronic pancreatitis patients pancreatic cancer was
detected in 13 cases (5,8 %), 3 patients were diagnosed with gastric cancer and one with
esophageal cancer. This confirms the importance of thorough follow-up of these patients.
One of the reasons of increased risk of pancreatic cancer in chronic pancreatitis is
believed to be the oxidative stress accompanying the inflammatory processes. In
agreement with this theory, we found significantly increased levels of markers of
oxidative stress in plasma of chronic pancreatitis patients compared with healthy controls.
We also observed significantly increasing expression of cyclooxygenase-2 (COX-2) and
p53 between different grades of premalignant PanIN lesions and pancreatic cancer. These
findings confirm the generally accepted pancreatic cancer progression model and
supported the role of chronic inflammation of its development. This knowledge is already
useful in diagnostics and in future it may also offer opportunities for targeted therapy.
Diabetes mellitus and pancreatic cancer constitute the last portion of the thesis. The
presented review article and the related commentary explain in detail the complicated
two-sided relationship of the diseases, with long-standing diabetes representing a risk
factor for pancreatic cancer and new-onset diabetes being sometimes a manifestation of
the malignancy. Our retrospective study proved that the prevalence of diabetes mellitus in
pancreatic cancer patients is significantly higher than in the control group. Pancreatic
cancer patients with diabetes in our were predominantly females (25 % of male
population vs 43,9 % of female population), while diabetes was equally prevalent among

sexes in the control group. This finding was new to the world literature and it suggests



that patient sex may play important role in the risk stratification and this issue deserves
further research.

The last chapter contains the results of the prospective study of patients with newly
diagnosed diabetes mellitus with clinical profile that may be suspicious of relationship
with pancreatic cancer. These patients were screened endosonographically to exclude
pancreatic cancer. Unfortunately, we did not discover any case of pancreatic cancer
among these individuals which is in agreement with researchers who do not find the
clinical profile helpful in distinguishing between the two forms of diabetes. In laboratory
part of the study the sera of pancreatic cancer patients were tested for the presence of
diabetogenic factors and then the protein profiling was compared with healthy controls
with intention to find diagnostic differences. Unfortunately, also this part of the project
ended up in disappointment and the profiling did not proof helpful in differeciating

patients with panceratic cancer.
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1. Uvod

1.1. Epidemiologie karcinomu pankreatu

Karcinom pankreatu (PC) patii k pal¢ivym problémim soucasné mediciny. Pod pojmem
PC se nejcastéji rozumi karcinom z duktalnich bun€k (tzv. duktalni adenokarcinom),
ktery predstavuje cca 90 % malignit pankreatu. Tato terminologie je pouzita i v této préci.
Jednd se o nador rezistentni na 1écbu, jehoz incidence ma vzristajici tendenci
s pramé&rnym pétiletym piezitim cca 5 % (1). Nepfizniva progndza souvisi mimo jiné
s pozdni diagnostikou - vétsina ptipadi je diagnostikovana v lokalné pokrocilé fazi a
Casto jiz s pritomnosti vzdalenych metastaz.

Absence recentnich epidemiologickych dat posuzujicich vyvoj v etnosti PC v Ceské
republice vedla nasi skupinu k vypracovani epidemiologickych studii, které potvrdily
vzrustajici trend v incidenci PC v ¢eské populaci - prevalence PC vzrostla mezi lety 1989
az 2005 u muzu o0 45,9 % a u zen dokonce o 119,1 %. VétSina nadoru je diagnostikovana
v pozdnich stadiich a dle nasich vysledkti bohuzel nedochazi ke zlepSovani této
neptiznivé situace v ¢ase. Byla téZ zkoumana zajimava problematika viceéetnych nadort
pankreatu, synchronnich a metachronnich nadora jinych organi. Nalezli jsme vysoké
mnozstvi naslednych nadort pankreatu u pacientt dispenzarizovanych pro jiné malignity
a téZ vysoké mnozstvi naslednych nadort jinych organti u pacienti, ktefi prezivaji s PC.
Priméry interval do objeveni nasledné malignity u pacientii s PC byl 3,2 let u muzt a
2,1 let u Zen. Nejcastéji Slo o nadory travici, dychaci a urogenitalni a v ptipadé Zen jesté
prsu. Zarazejici je vSak mnozstvi naslednych naddort zachycenych v pokrocilych stadiich
(u muza 54,9 % a u Zen 45,1 %), coz sv&€d¢i pro ne zcela idealni fungovani

dispenzarizace onkologickych pacientd.

Geryk E, Dité P, Trna J et al. Zdté% nadory pankreatu u éeské populace. Onkologie.
2010;4(5):322-325.

ublikovana puvodni prace - kvantitativni podil uchazecée 15 % - sbér a analyza dat
p p p p y

Geryk E, Dité P, Trna J et al. Klinickad stadia u nemocnych s viceCetnymi novotvary.
Onkologie. 2010;4(6):357-361.

(publikovana ptivodni prace - kvantitativni podil uchazece 15 % - sbér a analyza dat)
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322 Prehledové ¢ldnky

Zdtéz nddory pankreatu u ceské populace

Edvard Geryk', Petr Dit&", Jan Trna', Jifi Kozel?, Milan Koneény?, Petr Kubi¢ek?, Radim Stampach?
"Fakultni nemocnice, Brno
2Geograficky ustav Piirodovédecké fakulty Brno

Za poslednich 46 let bylo u ¢eské populace evidovano 56 828 onemocnéni nadorem pankreatu (PC) dg. C25, s incidenci 19,1 na 100 tis.
muzia 18,2 na 100 tis. Zen v roce 2007. Prevalence PC vzrostla mezi roky 1989-2005 u muzi o 45,9% na 629, u zen o 119,1% na 241.Z 3632
vicecetnych nadort PC, evidovanych za obdobi 1976-2005 v registru, bylo u muzi 321 (1,5 %) primarnich a 1 581 (7,4 %) naslednych, u zen
241 (1,2 %) primarnich a 1489 (7,7 %) naslednych, které predstavovaly 11 % ze viech nové hlasenych PC. Duplicitni PC byl poéetnéjsi
u zen, multiplicitni u muzi. Pocet primarnich PC se zvysil na 34 piipada a naslednych PC na 258 v r. 2005. Téméf polovina vicecetnych
PC u muza a tietina u Zen byla evidovana ve véku 35-64 let. Z 3 632 vicecetnych PC se vice vyskytlo v kraji Severomoravském 11,8 %,
Jihomoravském 11,1 % a v Praze 8,1 %. Primérny interval mezi primarnim PC a jinymi naslednymi novotvary (dg. C00-D48) byl 3,2 roku
umuzia 2,1 roku u zen, pomér synchronnich a metachronnich pfipada byl 1:0,7 u muzi a 1:0,5 u Zen. Nejpocetnéjsi po primarnich PC byly
u muzd nadory travicich, dychacich a mocovych cest a pohlavnich organt, u Zzen nadory travicich cest, pohlavnich organa, mocovych cest
a prsu. Naslednym PC nejcastéji predchazely u muza primarni nadory kize, travicich, dychacich a mocovych cest a pohlavnich organt,
u zen nadory kaze, pohlavnich organa, travicich cest a prsu. Z 562 primarnich PC zemfelo k Fijnu 2007 celkem 526 (93,6 %) nemocnych
a pfezivalo jen 23 muzi a 13 zen. Cesky screeningovy program a dispenzarni péée se nejevi dostateény vzhledem k riziku viceé¢etnych
PC, ale také ostatnich nadori GIT a zejména kolorekta. Rozbor 165 050 naslednych novotvart u 125262 nemocnych s nadory pokracuje
s pribéznymi sdélenimi.

Klicova slova: nador pankreatu, incidence, prevalence, vicecetné zhoubné novotvary, primarni a nasledné nadory.

Pancreas cancer burden of the Czech population

Over the last 46 years, there were registered 56 828 cases of pancreatic cancer (PC; ICD-10: C25) in the Czech population with rate 19.1
per 100,000 males and 18,2 per 100,000 females in 2007. Between 1989-2005 the prevalence of PC increased by 45.9% in males to 629,
by 119.1 % in females to 241. A total of 3,632 multiple PC registered in 1976-2005 in the Czech Cancer Registry there were 321 (1.5 %)
primary and 1581 (7.4 %) subsequent in males, 241 (1.2%) primary and 1489 (7.7 %) subsequent in females, of which were 11 % multiple
PC of all new registered PC. Double PC were higher in females, multiple in males. The number of primary PC increased to 34 cases, of
subsequent to 258 in 2005, Almost half of multiple PC in males and third of females were registered in the age group of 35-64 years. Of
3.632 multiple PC were distributed mostly in the Northern 11.8 % and Southern 11.1 % Moravia regions and in Prague 8.1 %. The average
interval between primary PC and subsequent other neoplasms (ICD-10: CO0-D48) was 3.2 years in males and 2.1 years in females, the
ratio of synchronous to metachronous cases was 1:0.7 in males and 1:0.5 in females. The most frequent cases following primary PC in
males were cancers of digestive, respiratory, urinary and genital tract, in females these were cancers of digestive, genital and urinary
tract and breast. The most frequent cancers preceding the next subsequent PCincluded in males primary cancers of the skin, digestive,
respiratory, urinary and genital tract, in females cancers of the skin, genital and digestive tract and breast. Up to October 2007, of 562
primary PC died 526 (93.6 %) patients and survived only 23 males and 13 females. The Czech screening programme and medical surveil-
lance is decisive in view of risk of multiple PC and digestive, especially colorectal cancers. The analysis of 165,050 subsequent neoplasms
in 125,262 cancer patients continue with ongoing issues.

Key words: cancer of pancreas, incidence, prevalence, multiple malignant neoplasms, primary and subsequent cancers.

Onkclogie 2010; 4(5): 322-325

Vénovdno pamdtce prof. MUDr. Adolfa
Zdeka, DrSc., emeritnfho prednosty Ustavu soci-
dinfho lékafstvi LF MU Brno, ulechtilého ¢lovéka
a twaretho odbomika (120, 6. 2010 v 82 letech).

Uvod

| kdyZ v porovnani s jinymi malignitami je
incidence pankreatického karcinomu (PC) v po-
pulaci nizsi, pfedstavuje jednu z mimaofadné
zavaznych diagnoz. Jeho svétovy pocet 277 tis.
nové odhadovanych onemocnéni v roce 2008
dosahuje 2,5% ze viech nadord (1), osmou pfi-
ginu nadorové mortality ve svétové populac

Onkologie | 2010; 4(5) | www.onkologiecs.cz

a ctvrtou v rozvinutych zemich (2). Ze 40 tisic
nemocnych, rocné diagnostikovanych s PC v EU,
je 36 tisic piipad( neresekabilnich (3). Dlouhy
interval 1-10 let od progrese do vzniku invazivni-
ho tumoru nabizi fadu moznosti pro jeho véasné
zZjisténi a zahajeni lécby, ktera u této historicky
infaustni diagnodzy vykazuje ve statistickych pfe-
hledech prokazatelné vysledky. S timto cilem
jsme porovnali Udaje o vyvoji poctu novych
onemocnéni PC, jeho prevalence a vyskytu vi-
cecetnych pfipadl PC, na které jsme u ceské
populace poprvé upozornili v pfehledech na-
dorovych multiplicit (4).

Metodika

Udaje o pottech nadord pankreatu (dg.
C25) byly ziskany z databaze Narodniho onko-
logického registru CR: incidence (za 1959-2007)
z recentnich edi¢nich prehledu (5), prevalence
(za 1989-2005) a multiplicity (za 1976-2005)
z dat verifikovanych UZIS CR k 17.10. 2007. Jejich
&asova a geograficka distribuce byla doplnéna
zastoupenim muzd a Zen v ekonomicky pro-
duktivnim véku 35-64 let. Primarni a nasledné
nadory pankreatu byly porovnany s vyskytem
naslednych a pfedchazejicich ostatnich novo-
tvar( u diagnostickych skupin karcinomu st
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a hltanu (CO0-C14), traviciho traktu (C15-C26),
dychacich cest (C30-C39), melanomu (C43), kize
(C44), prsu (C50), pohlavi Zzen (C51-57), pohlavi
muzd (Ce0-63), vyluéovacich cest (C64-68),
krvetvorby a lymfatickych uzlin (C81-96), ca
in situ (D00-D09) a novotvarl nejisté povahy
(D37-D48). K rodnym &islim nemocnych by-
Iy pfifazeny pfisluiné diagndzy a po kontrole
dat byla z diivedu jejich ochrany identifikace
odstranéna.

Vysledky

V letech 1959-2007 bylo u Ceské popula-
ce evidovano 56828 onemocnéni PC, z toho
30168 (53,1%) u muzl a 26660 (46,9%) u Zen.
Za toto obdobi z 285482 nové zjisténych nadord
gastrointestinilniho traktu (GIT) pfedstavoval
PC umuzl 104%, z 241 795 nadord GIT u Zen
11 %. V' pétiletych cyklech (bez poctl roku 1959)
vzrostl podil PCu muii ze 71 % na 11,89, u Zen
z6,5% na 15,5% (graf 1) s recentniincidenci 19,1
umuza 18,2 u Zen na 100 tis. v roce 2007 Nova
onemocnéni ve véku 35-64 let ze viech nemoc-
nych s PC se mezi roky 1975 a 2007 pohybovala
u muz v rozsahu 41,1-59,2 %, u Zen 24 7-295%
(graf 2), pficemZ 10403 (primér 43,2%) muzd,

Graf 1. Zastoupeni 56468 novych onemocnéni nidory pankreatu mezi

diagnostikovanych za celé obdobiv ekonomicky
produktivnim véku, bylo mnohem nepfiznivéj-
gich nez 5903 (pramér 26,9%) u Zen.

V letech 1989-2005 vzrostl roéni pocet pre-
Zivajicich s PCz 431 muzd na 629 (o 459%), z 355
Zen na 637 (o 79,4 %), co? pfi rychlejgim ndrdstu
prevalence ostatnich nadord GIT se projevilo
poklesem podilu muzl s PC na 23% a Zen
na 2,8% v roce 2005 (graf 3). Prevalence mu-
70 ve véku 35-64 let mezi nemocnymi s PC
ve viech vékovych skupindch se zvyiila z 217
na 312 (o0 43,8%), u Zenze 110 na 241 (o 1191 %).
Pfi celkowém zwyieni poftu piezivajicich s PC
se podil mui v ekonomicky produktivnim véku
snizil na 49,6 %, u Zen zvyiil na 37,8% v 2005
(graf 4). 5 vyjimkou nemocnych v Praze, vyka-
zovala prevalence PC ve vEtiiné krajl narlst
s wyisim zastoupenim za celé obdobi v kraji
Moravskoslezském 13,1 %, Stfedodeském 12,4 %
a Jihomaoravském 10,4 % (graf 5).

V letech 1976-2005 z 21 487 onemocnéni PC
u muzl, nahlddenych do registru nadord, bylo
321 (1,59%) primarnich a 1581 (74 %) naslednych
pipad( spojenych s daliimi novotvary, z 19435
onemocnéni PC u Zen 241 (1,29%) primdrnich
a 1489 (7.7 %) naslednych pfipadd. Nasledny PC

Piehledové éldnky

se vyskytl jako 2. diagndza u 1 374 (72,2%) muzd
a 1321 (76,4%) Zen, 3. diagndza u 163 (8,6%)
muzl a 140 (8,1 %) Zen, 4. diagndza u 26 (1,4%)
muzl a 18 (19%) Zen, 5.-9. diagndza u 18 (0,9%)
muzt a 10 (0,6 %) Zen. Za uvedené obdobi varos-
tl za obé pohlavi poéet primarnich PC na 34
a naslednych PC na 258 piipadd v roce 2005
(graf &).V iporovnani s Zenami se u muzd vyskytly
vicetetné PC v mladsim wéku: do 69 let 614%
primarnich a 45,3 % naslednych pfipada, zatim-
€o uZen 46,1% primarnich a 36% naslednych
(graf 7), pfitorn ve vé&ku 35-64 let bylo evidovano
umuzd 624 oproti 405 vicecetnych PC u Zen.
Z 3632 multiplicit PC bylo 460 (12,7%) v kraji
Moravskoslezskam, 428 (11,8%) Jihomoravském,
404 (11,1%) v Praze, 295 (8,1 %) Stfedoceském,
281 (7.7 %) Olomouckém a Jihofeském, 276
(7.6%) Plzefiském, 219 (6 %) Zlinském, 210 (5,8%)
Krdlovéhradeckém, 200 (5,5%) Usteckém, 169
(4,7 %) na Vyso&ing, 163 (4,5%) Pardubickém, 128
(3,59 Karlovarskérm a 117 (3,29%) Liberackém,
JejichZ primérni a ndsledné pfipady byly rozlizeny
dle pohlavi(graf 8). Z naslednych 587 novotvard
(dg. C00-D48) po primérnich PC se vyskytlo
synchronné, tj. do jednoho roku po zjisténi
primarniho PC, celkemn 193 (58,1 %) pfipadd

Graf 2. Zastoupeni novych nadord pankreatu ve véku 35-64 let mezi
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Graf 4. Tijici s nadory pankreatu ve véku 35-64 let u nemocnych ve véku
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Graf 5. Vlyvaoj pott
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Graf 9. Nisledné novotvary pedle doby intervalu wyskytu po primdrnich

Graf 10. Zastoupeni 578 naslednych novotvard po primé
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(41,9%) u muzd a 83 (74,4%) u Zen s pomérem
synchronnich a metachronnich pfipadd 1:0,7
u muzid a 1:0,5 u Zen (graf 9). Primémy interva
vyskytu naslednych novotvart po primarnich
PC byl u muz 3,2 roku, u Zen 2,1 roku.

Po primarnich PC byly umuzi cetnéjsi
nasledné nadory GIT 30,7 %, dychacich 2

a mocovych cest 14,8% a pohlavnich organd
12,79, u Zen nadory GIT 34,2%, pohlavnich or-

Onkologie | 2010; 4(5) | www.onkelogiecs.cz

(graf 10). Naslednym PC, bez ohledu na jejich
pofadi, pfedchazely u muzl nej nadory kiiZe
381
cest 10%, pohlavnich organd

6, GIT 18,69, dychacich 11,2% a mofovych

%, U Fen na-
dory kdZe 319, pohlavnich organi 16,8%, GIT
16% a prsu 14,9% (graf 11). Z 562 nemocnych,
evidovanych s primarnim PC, zemfelo k 27. 10,
2007 celkemn 526 (93,6%) osob a Zilo 36 (6,49%),
ztoho 23 mu#l a 13 Zen.

Z dosavadni analyzy nemocnych s vicedetny-
mi histologicky a organové odliinymi novotva
predstavoval pankreaticky karcinom za obé pohla-
vi 562 (0,4%) ze 125 262 viech primamich novotva-

il a 3070 (1,9%) ze 165050 viach naslednych (4).
Multiplicity PC zahrnovaly mezi nové hlasenymi
onemaocnénimi PC u obou pohlavi shodné 899%,
z toho bylo vic primarnich PC (1,5%) u muzl proti
Zendm, u Zen naopak vic naslednych PC (7.6%).

14



Graf 11. Zastoupeni 3 577 primarnich novotvard pied naslednymi nadory pankreatu
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Pi celkovém pottu 3632 vicecetnych one-
mocnéni PC za 30 let pfipadlo roéné na kazdy
region primérné 9 piipadd, spojenych s dalgimi
novotvary. Tento podet se mlzZe jevit natolik
nicotnym, 7e jakékoliv kritické posouzeni za-
vedenych algoritmi dispenzami péce evokuje
zbyteéné vynaloZené usili. Pokud je viak tento
zamér posouzen z hlediska potfeb gastroente-
rologie, pak v letech 1976-2005 se vyskytlo mezi
193 547 nové diagnostikovanymi nadory GIT
u mud 8862 (4,6%) primarnich a 14626 (76%)
naslednych nadord GIT, u Zen z 162077 nowych
onemocnéni 5882 (3,6%) primarnich a 12 164
(75%) naslednyich, co? pfedstavuje za obé po-
hlavi 11,7% nadord GIT, spojenych s wyskytem
daldich novotvard (6). Roéni prdmér v kaZdém
regionu se tak zvyiil na 99 vicecetnych nadord
GIT, z nich 35 primarnich a 64 naslednych. Tyto
varujici udaje by mély byt dvodem k posouzeni
naplné a intervalld dispenzarnich prohlidek jak
v gastroenterologii, tak v ostatnich oborecho to
vic, of vétii jsou rostouci ndklady na zdravotni
péci nemocnych s viceetnymi novotvary pfi
pokracujicim trendu jejich poctl.

Stanoveny primeérny interval vyskytu dalsi-
ho novotvaru po primarnim PC 3,2 roku u mui
a 2,1 roku u Zen je zatim nejkratiim mezi do-
sud analyzovanymi multiplicitnimi diagndzami,
ze kterych délka intervalu u nemocnych po pri-
marnim karcinomu kiZe byla 7,3 roku (7), prsu
6 let (8), prostaty 4,1 roku (9).

Screening nefzavaiznéjdich nidord u Ceské
populace neodpovida zcela eliminaci pokra-
Eujicich trendd jejich incidence a prevalence
zejména s ohledem na zastoupeni pokrogilych
klinickych stadii. Vzhledem k viceetnym na-
dordm je potfebné zaméfit dispenzarni péci
u onkolegicky nemocnych na vCasné zjisténi
naslednych diagndz, které podle dostupnych
Gdaji vykazuji nejwétsi riziko. Jeho pfehlednému
zpracovani budeme vEnovat samostatné sdéle-
ni. Extréminé kratka doba pfefivini nemocnych
s pankreatickym karcinomem znemoziuje po-
souzenidaldich primarnich novotvarl a vysvét-
luje chybé&jici vypocty jejich rizika. Rozbor 38351
prezivajicich s PC nezjistil rozdil rizika pro nasled-
né karcinomy umuzd a Zen, jen jeho zvyieni
u cernoiské populace USA. Signifikantné vy3ai
riziko naslednych nadord tenkého stiieva a 3tit-
né Zlazy autofi zpochybnili vzhledem k malym
pottim a ndhodné zZjigténym pitevnim nalezim
(10). Také dalsi dvé studie PC, zaloZené na datech
registri, neuvadivyEsi rizika daldich nadorl proti
ostatni populaci (11, 12).

Zavér

Pokracujici narlst incidence onemaocnéni
pankreatickym nadorem je provazen vysiimi
prevalenénimi pocty jako ddkaz pfinosu no-
vych metod diagnostiky a terapie. Prodluzujici
se doba pfeZivani a vy3éi pocty nemocnych
pfindii obecné zvyieneé riziko nejen metastiz,

Prehledoveé cidnky

ale i naslednych primarnich novotvard. | pi

krat3i dobé pfeZivani nemacnych s PC je nut-

né potitat s moZnosti vzniku daldich malignit,

jichZ ddaje u ¢eské populace naznacuji hori
vysledky u muzi.
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7 U715 CR za piipravu @ kontrolu vstupnich ddaji

Zpracovdni prehledu bylo podpofenc

grantem IGA MZ CR ¢ NS9851-4.

Literatura

1. Ferlay J, Shin HR, Bray . et al. Estimates of worldwide bur-
den of cancer In 2008. Globocan 2008. Int J Canc 2010; June
17 (v tiskul.

2. Ferlay J, 3hin HR, Bray F, et al. Cancer Incidence and mor-
tality worldwide. IARC CancerBase No. 100 IARC Lyon, 201(;
httpefglobocan.arcfr.

3. Malsonnevue P, Lowenfels AB. Epldemiclogy of pancre-
atlc cancer: an update. Falk Symposium 173, Brno June 4,
2010; (v tisku).

4. Geryk E, Ditg B, Patek M, a kol. Nasledné primaml novo-
tvary u 125262 onkologicky nemocnych v Ceské republice
1976-2005. Onkologle; 2010; 3(3): 181-184.

5. UZI5. Novotvary CR. Edinl fada Zdravotnickd statistika,
UZI5 CR, 1977-2010, WwWw.Zls.CZ.

6. Geryk E, Dité P Kozel ), a kol Nddoroveé multiphcity u &es-
ké populace. CLC, 2010; 149(4): 178-183.

7. Geryk E, Dité P, Sedl3kovd L, 3 kol. Trend vicedetnych ne-
melanomaovich nador kilze z pohledu Jejich epidemialo-
gle. Dermatologle pro praxd, 2000; 41} 5-9.

8. Garyk E, Bendova M, Kozel ). Kardnom prsu 2 nsladné
primami zhoubné novatvary w Ceské republice 1976-2005.
Onkologle 2009; 3(1): 54-61.

9. Geryk E, Dité P Kozel J, 2 kol. Cal3l primdrni novotvary une-
mocrych s karcinomem prostaty ve srovnani s jeho Incidend,
mortalitou a prevalencl. Onkologle 2010; 4(2): 89-93.

10. 520lzenberg-5olomon RZ, Fraumeni JF. Jr, Wideroff L, at
3l. New malignancles following cancer of the digestive tract,
exduding colorectal cancer. In: Curtis RE, et al. New malig-
nancles among cancer survivors: SEER cancer registries 1973-
2000. N, NIH Publ. Mo. 05-5302, Bethesda, MD, 2006; p. 59.
11. Hoar 5K, Wilson J, et al. Second cancer following cancer
of the digestive system In Connecticut, 1935-82. Natl Canc
Inst Monogr. 1985; 68: 49-82.

12. Lynge E, Jensen OM, et al. Second cancer following can-
«cer of the digestive system In Danmark, 1943-80. Matl Canc
Inst Monogr. 1985; 68: 277-308.

MUDr. Edvard Geryk

Fakultni nemacnice Brno-Bohunice
Jihlavskd 20, 625 00 Brno-Bohunice
egeryk@fnbmo.cz

www.onkologiecs.cz | 2010; 4(5) | Onkologie

15



Prehledové éldnky

Klinicka stadia u nemocnych
s vicecetnymi novotvary

Edvard Geryk’, Petr Dité', Jan Trna', Jifi Kozel?, Milan Koneény?
'Fakultni nemocnice, Brno
*Geograficky ustav Pfirodovédecké fakulty MU, Brno

Vysledky na bazi dat Narodniho onkologického registru CR z obdobi 1976-2005 uvadi:

a) Z 125 262 primarnich novotvari (52,1 % muzi, 47,9 % Zen) bylo evidovano v ¢asnych klinickych stadiich 37,1 % nadoriiu muzu a 46,6 %
u Zen, v pokrocilych stadiich 9,3 % u muza a 9,5 % u Zen. Neznama stadia pfevazovala nad ostatnimi stadii aZ do roku 1994. Za celé obdobi
prevazovali muzi ve stadiu IV nad Zenami. Nejvice €asnych stadii se vyskytlo v Praze, pokrocilych stadii v kraji Plzefiském. Po vyloueni
neznamych stadii bylo z 54187 duplicit u muzi 63,8% v ¢asnych stadiich, u zen 71,3 %, v pokrocilych stadiich u muzl 18,4% a 15,8%
u Zen. Z ostatnich 10292 multiplicit bylo 16,2 % €asnych stadii u muza a 11,7 % u Zen, v pokroc€ilych stadiich 1,6 % u muzd a 1,2% u Zen.
b) Z 165050 naslednych novotvard (54,4% muzl, 45,6 % Zen) — u pfipadl po primarnich stadiich 1 a Il. bylo evidovano 21,7 % casnych
klinickych stadii u muzl a 27 % u Zen, 5% pokrocilych stadii u muZd a 6 % u Zen - u pripadi po primarnich stadiich lll a IV bylo evidovano
2,5% casnych stadii u muzd a 3,2 % u Zen, 1,8 % pokrocilych stadii u muzi a 2,2% u Zen.

Pozoruhodnych bylo u muzi 12 418 naslednych nadori v pokrocilych stadiich (13,8 % ze viech 89796 naslednych), u Zen 10189 (13,5%
ze viech 75254 naslednych) po primarnich nadorech stadia lll a IV. Mezi naslednymi pokrocilymi stadii prevazovalo — u muza 36,9 %
nadord travicich a 33,1 % dychacich cest, 10,3 % pohlavnich organd, 8,1 % mocovych cest — u Zen 37 % nadord travicich cest, 21 % prsq,
17,2% rodidel, 12,8 % dychacich a 4,5 % mocovych cest. Je varujici, Ze z vicec¢etnych onemocnéni byl kazdy sedmy nador gastrointestina
umuzi a paty u Zen po primarnim novotvaru zjistén v nékterém pokrocilém klinickém stadiu.

c) Ze 41 161 prezivajicich k 17. 10. 2007 bylo 54,7 % ¢asnych stadii u muzd a 58% u Zen, 5% pokrocilych stadiich u muzi a 5,2% u Zen,
neznamych stadii 40,3 % u muzd a 36,9% u Zen. Z 84 101 zemfelych bylo 30% casnych stadii u muzi a 39,8 % u Zen, 11 % pokrocilych
stadii u muzl a 12,1 % u Zen, neznamych stadii 59 % u mul a 48,1 % u Zen.

Z vysledkd Ize doporucit, aby prehledy vicecetnych diagnoéz a jejich stadia se staly soucasti rocnich statistickych pfehledii novotvard
u ceské populace.

Kli¢ova slova: vicecetné novotvary, €asna a pokrocila klinicka stadia, jejich rozloZeni.

Clinical stages in patients with multiple neoplasms

The results based in the Czech Cancer Registry in 1976-2005:

a) Of the 125,262 primary neoplasms (52.1 % males, 47.9% females) there were registered 37.1 % of early clinical stages in males and
46.6% in females, 9.3 % of advanced stages in males and 9.5% in females. Unknown stages prevailed over the other stages until 1994.
The cancers of stage IV prevailed in males during the total period. The most of early stages were in Prague, of advanced stages in Pilsen
region. After exclusion of unknown stages, there were of 54,187 duplicities 63.8 % cases of early stages in males and 71.3 % in females;
18.4% of advanced stages in males and 15.8% in women. Of other 10,292 multiplicities there were 16.2% of early stages in males and
11.7 % in females, 1.6 % of advanced stages in males and 1.2% in females.

b) Of the 165,050 subsequent neoplasms (54.4 % males, 45.6 % females) — in cases following the primary stages | and Il there were regis-
tered 21.7 % of early stages in males and 27 % in females, 5% of advanced stages in males and 6% in females, — in cases following the
primary stages lll and IV there were registered 2.5 % of early stages in males and 3.2 % in females, 1.8 % of the advanced stagesin males
and 2.2% in females.

There were uncommon the number of 12,418 subsequent tumors of advanced stages in men (13.8% of total 89,796 subsequent ones)
and 10,189 in women (13.5 % of total 75,254 subsequent ones), following the primary cancers of stages lll, IV. Between these subsequent
and advanced stages predominated — in males 36.9 % cancers of gastrointestinal and 33.1% respiratory tract, 10.3 % genital organs, 8.1%
urinary tract, — in females 37 % cancers of gastrointestinum, 21 % breast, 17.2% genital organs, 12.8 % respiratory and 4.5 % urinary tract.
It is worrying that of total multiple cases every the seventh gastrointestinal cancer in males and the fifth in females were detected at any
advanced clinical stages after primary cancer.

c) Of 41,161 survived up to October 2007 there were 54.7 % of early stages in males and 58 % in females, 5 % of advanced stages in males
and 5.2 % in females, unknown stages 40.3 % in males and 36.9 % in females. Of 84,101 deaths there were 30 % of early stages in males
and 39.8 % in females, 11 % of advanced stages in males and 12.1 % in females, unknown stages 59% in males and 48.1 % in females.
The results can be suggested to list the multiple neoplasms and their clinical stages in the annual statistical reports of cancers in the
Czech population.

Key words: multiple neoplasms, early and advanced clinical stages, their distribution.
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Piehledové cldnky

Uved

Casnd a pokrocild Klinickd stadia (ST) u ne-
maocnych s nové diagnostikovanymi zhoubnymi
novotvary zahrnuji také pfipady jejich vicedet-
nych onemocnéni. Pro jejich lécbu je podobné
jako u primamich nadord rozhodujici klinické
stadium. Dispenzdmi péce primarnich nadord
by méla pfinést kromé zjisténi metastaz i Casnéjsi
diagnostiku ndslednych organové a histologicky
adlignych malignit. Posouzeni vyvoje jejich pocti
podle klinickych stadii by mélo pfispét k doplnéni
algoritmd dispenzami péce, zaméfeni screeningu
a objasnéni pficin nddorovych multiplicit. Z nich je
popisovan viiv geneticke predispozice (1-4), pfed-
chozi transplantace (5-8), dialyzy (9), radioterapie
(10-17) a chemoterapie (18-22). | kdyz Cetnd sdéle-
ni poukazala na zvysené riziko téchto faktord, jejich
viiv nebyl vétiinou statisticky vyznamny. Pfesto je
nutné pfipustit, Ze jejich vzijermna koinddence
mize podpofit erupd naslednych nadond, které
vysoce zatézuji nemocné, jejich rodiny i lékafe,
usilujici o optimalni terapil. Je nesporné, Ze ve srov-
nani s metastazou primarniho novotvaru zasahuje
dalif malignita do nastaveného létebného sché-
rnatu a ovlivni délku prezivani nemocnyich, jejichz
paliativni péde nabyva mimofadné obtiZznosti

Graf 1. Zastoupeni 37 964 nemocnych s primarnimi novotvary 5T | v letech

Toto vie, vnimano z pohledu povahy a objemu
zdravotni péce, miZe pii pokratujicim narlstu
prevalence novotvar (23) a vyvoje ekonomicky
ztiZenych podminek zdravotnictvi pi spolegen-
ském zadluzeni (24) pfedstavovat mimofadné
krizovy problém. Jestlize také z dlvodu hledani
Uspornych opatfeni je trvale zdlrazfiovana nut-
nost brzké diagnostiky nadorového onemaocnéni,
plati tato vyzva pfedeviim u onkologicky dispen-
zarizovanych se zvySenym rizikem vzniku daldich
novotvarll. Protofe zastoupeni jejich klinickych
stadii nebylo v ceské literatufe dosud popsdno,
doplfiujeme predbézné sdéleni (25) Udaji z pokra-
cujiciho rozboru 290312 viceetnych novotvard,
evidovanych u ceské populace v letech 19762005
(26) se zaméfenim na pokrodild stadia multiplicit
a jejich castéjiich diagndz.

Meteodika

Udaje o vicefetnych novotvarech vychazely
z poctu onemocnéni, evidovanych v Narodnim
onkologickém registru CR od kvétna 1976
do prosince 2005 a verifikovanych UZIS CR k 17.
10. 2007. Priméarni a naskedné novotvary v rozsa-
hu dg. C00-D48 byly vztaZené k rodnym Eislim
s ochranou osobni identifikace a nasledné anony-

Graf 2. 7astoupeni 14221

mizovany v sumdarnich piehledach. Jejich klinicka
stadia a daléi Gdaje odpovidaly klasifikaci nemodci
v dobé ureni diagncey a podléhaly drovni hldse-
ni pisluéné diagndzy v daném ragionu.

Vysledky

Primarni onemocnéni

765292 primarnich novotvard u muzl by-
lo v asnych klinickych stadiich zjigténo 24263
(371 %) onemocnéni (z toho 28,2% ve 5TI), v po-
krocilych stadiich 6051 (9,3%) pfipadi (z toho
4,2% ve 5T V), nehladeno bylo 34978 (53,6%)
stadii. Z 59970 novotvar( u Zen se vyskytlo
v Casnych stadiich 27 922 (46,6 %) onemocnéni
(z toho 32,69 ve 5T I), v pokrocilych stadiich
5707 (9,5%) pfipadl (z toho 3,2% ve 5T V), ne-
hlaseno bylo 26341 (43,9%) stadil. Pfevaha ne-
hlagenych trvalau obou pohlavi az do roku 1994,
od daliiho roku jejich pocet klesl o 1667 (579%)
zejména u £asnych stadii primarnich novotvard,
UZen pfevaZovaly aZ do roku 1994 novotvary
ve 5T1(graf 1), 5Tl (graf 2) a ST lll (graf 3) nad mu-
7, jejichz stadia IV byla proti Zenam pocetn&jsi
do roku 1994 i v daldich letech (graf 4) take jako
vysledek jejich zpfesnéné evidence (graf 5).

nemocnych s primarnimi novotvary STl v letech
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Graf 3. 7astoupeni 7 157 nemocnych s primarnimi novotvary ST Il v letech

Graf 4. Zastoupeni 4601 nemocnych s primarnimi novotvary 5T IV v letech
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Do 49 let se vyskytlo 8,3% primarnich no-
votvard u mul a 15,6% u Zen, v 50-69 letech
524% umuzl a 47.8% u Zen, v 70-79 letech
31,2% umuzi a 26,7 % u Zen, nad 80 let 8%
umuii a 9,8% u Zen (graf 6). Po vylouceni 61319
nadorl neznamého stadia zlstalo u muzi 30314
pfipad( a 33629 u Zen s evidovanym stadiem
ve stadiu:
® | all umuzd ve véku 70-79 let, u zen do

49 let a nad 80 let
m llalV umud ve véku 50-79 let, u Zen do

49 let a nad 80 let

Nejvy3si zastoupeni z 52185 nadord
v ¢asnych stadiich vykdzala Praha 48,2 %,
nejni#ii kraj Vysocina 36,4 %. Nejvy3ii za-
stoupeni z 11758 nadord v pokrogilych sta-
diich vykazal kraj Plzefisky 11,1 %, nejméné
Kralovéhradecky 7,1 %. U primdrnich a na-
slednych novotvarl byla za celé obdobf vic
ne# polovina nehldsenych stadii v péti kra-
jich (Krdlovéhradecky, Pardubicky, Vysodina,
Olomoucky, Moravskoslezsky) (graf 7).

Z primarnich novotvard bylo 102371
(81,7%6) spojeno s drubhym, 15176 (12,1 %) s te-
tima 7 715 (6,2 %) s vice naslednymi novotvary.
Po vylouceni 61 319 pfipadd nezndmého stadia
bylo umuzd z 24934 duplicitnich novotvard
19351 (63,8 %) v Casnych stadiich a 5 583 (18,4%)
v pokrodilych, u Zen z 29 253 duplicitnich novo-
tvar( 23 964 (71,3%) v casnych a 5 289 (15,8%)
v pokrogilych stadiich. Ze zbywajicich 5 380 vi-
cedetnych novotvard u mud bylo 4912 (16,2 %)
v casnych stadiich a 468 (1,6%) v pokrodilych,
u Zen z 4 376 viceetnych novotvard bylo 3958
(11,7%0) v £asnych a 418 (1,2%) v pokrodilych
stadiich (graf 8).

Nasledna onemocnéni
Z 165050 naslednych novotvarl bylo po pri-
marnich onemocnénich diagnostikovano u mu-

Graf 5. Zastoupeni 61 319 nemocnych s primarnimi novotvary 5T neznamo

7089796 (54,4%) pfipad(, u Zen 75 254 (45,6 %).

Z téchto poctl se vyskytlo:

a) U muZl:

B po primarnich novotvarech ve ST 1a |l cel-
kem 19504 (21,7 %) nadord v casnych sta-
diich a 4488 (5 %) v pokrogilych,

m po primarnich novotvarech ve ST lila IV cel-
kem 2 246 (2 59%) nador( v Casnych stadiich
a 1640 (1,8%) v pokrocilych,

m  neznamych stadii u primdrnich a naslednych
novotvard bylo 61 918 (599%) pfipadd, z nich
6290 (7 9%) v pokrocilych stadiich,

b) uZen:

m po primarnich novotvarech ve ST a Il cel-
kem 20307 (27 %) nadon v Easnych stadiich
34549 (6%) v pokrotilych,

m po primarnich novotvarech ve ST lila IV cel-
kem 2 378 (3,2 %) nadonl v casnych stadiich
a 1620 (2,2%) v pokrodilych,

®  neznamych stadii u primarnich a nasled-
nych novotvard bylo 46400 (61,7 %) piipad(,
z nich 4020 (5,3 %) v pokrogilych stadiich.

) podle diagnoz:

®  po primarnich stadiich -1V pfevaZovalo
4546 naslednych nadord travicich a 2815
dychacich cest, 1300 prsl (z nich 3 umu-
20), 1055 rodidel, 722 mocovych cest a 628
pohlavi muzd,

m yyie uvedenych 12 297 naslednych nadord
ve ST Il a IV u obou pohlavi piedstavovalo
7.5% ze viech naslednych novotvari s nej-
castéjsi lokalizaci — z 6126 pfipadd u mu-
20 2 262 (36,9%) nador( travicich a 2026
(33,1 %) dychacich cest, 628 (10,3 %) pohlavi,
496 (8,1 %) modovych cest, - z 6168 pfipa-
dl u Zen 2284 (37 %) nadord travicich cest,
1297 (2156) prsh, 1055 (172 %) rodidel, 789
(12,8%) dychacich a 276 (4,5%) mocovych
cest. MuZi méli vyiii zastoupeni naslednych
nadorl hlavy a krku, dychacich a vylucova-
cich cest proti Zendm (graf 9).

Graf 6. Klinicka stadia

Prehledové éidnky

K 17. 10. 2007 bylo evidovano z 65.292 pri-
marnich novotvard u muil 18887 (28,9%) #jicich
246405 (71,19%) zemfelych, z 59970 novotvarl
u Zen 22274 (371 %) Zijicich a 37 696 (62,9%) ze-
mielych. Ze Zijicich bylo 54,7 % Easnych stadii
u mu#l a 58%u #en, 5% pokrodilych stadiiu mu-
#0a5,2%uZen, 40,3% neznamych stadii u muzd
3 36,9% u Zen. Ze zemielych bylo 30% casnych
stadii u mu#d a 39,8% u Zen, 11 % pokrodilych
stadii u muzd a 12,1 % u Zen, 5% neznamych
stadii u muz0 a 48,1 % u Zen (graf 10).

Diskuze

Predpokladali sme, Zei pfes potife, spojené
se systematickou dispenzarni pééi o onkologicky
nemocné, bude mezi daléimi organové, topogra-
ficky a histologicky edliEnymi naslednymi novotva-
ry jen nizky podil jejich pokrogiljch stadii, protoze
jak terapeutické zkusenosti a bdélost lékaid, tak
snaha samatnych onkologicky nemocnych o co
nejdelsi pfefiti a kvalitu Zivota by mély navodit
optimaIni podminky pro oboustrannou spoluprad
3 pochopeni. Uvedené pocty potwrzuiji, Ze se tento
predpoklad z fady temnych pficin nenaplnil.

Po primarnich novotvarech bylo ve stadiich
Il a IV diagnostikovano 22607 naslednych one-
mocnéni, z toho u muzl 12 418 (549%) a 10189
(45,1 %) u Zen. Tato pokroild onemocnéni pled-
stavovala z poctu viech naslednych novotvard
13,8% umuzl a 135% u Zen. 7 1430458 nové
zZjisténych novotvard (dg. C00-C97), evidovanych
v registru nadord CR od kvétna 1976 do prosince
2005, uvedenych v Gvodnim piehledu (27), bylo
7 743 507 onemocnéni u muzi 1,7 % naslednych
pokrodilyich stadii a z 686951 onemocnéni u Zen
1,5% pfipad(.

Jewyskyt ndslednych pokrocilych stadif a je-
jich diagnoz vyscky nebo nizky? Odpovedi je
77854 nador (40595 muzi, 37 259 Zeny), evido-
vanych v &asnych stadiich, které mezi naslednymi
novotvary predstavovaly 45,2 % piipadd u muzd

vicedetnych novotvard u 65292 mud a 59970 Zen

v letech 1976-2005 podle véku
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Piehledové éldnky

Graf 7. Klinickd stadia u 125 262 nemocnych
podle krajd

5 primarnimi novotvary

Graf 8. Cetnost primarnich novotvard podle klinickych stadii a pohlavi

(bez 61 319 novotvard neznamého stadia)
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Graf 9. Nasledné nadory 5T Ill a IV podle diagnoz
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Graf 10. Zastoupeni Fijicich a zemfelych podle klinickych stadii primérnich
novotvard (stav k 17. 10. 2007)
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a 495% u Zzen. Nasledna onemocnéni se tyka-
la také 4756 novotvard in situ (dg. D00-D09),
1904 novotvard nezndmé povahy (dg. D37-D48)
a daldich nejmeéné 6232 diagndz, nepodishajicich
hiseni klinického stadia. | po jejich odecteni bylo
62% nehlaZenych stadii u naslednych nadord
U MUzl a 56,3 % u Zen vy3sich, které zkreslovaly
vyvoj v letech 1976-1994. Pficinou chybéni kli-
nického stadia mize byt zjisténi nadoru pfi pitvé
(DC0), nahle amrti pacienta, kontraindikace lechy
nebo jeji odmitnuti, st pfipadd byla zplsobena
nedplnym nahldseni onemocnéni do registru.
£ Kinického pohledu zasluhuje pozomost 22607
naslednych karcinom( ve stadiu lll a V. Jejich
rozbor by mohl pfinést divody k dispenzirnim
opatfenim u nejpocetnéjtich diagndz a jejich ko-
mentafi proto bude vénovano dalii sdéleni.

U obou pohlavi byla po primarnich stadiich
llla IV nejpocetnéjii pokroila stadia nadord tra-
vicich cest jako dilkaz pro zlepieni jejich dispen-
zarizace a screeningu zejména karcinomu kolo-
rekta. Pomineme-li multiplicitné nejpocetnajsi
nemelanomové nadory kiize, které predchazely
vyskytu vatiiny naslednych novotvard (28), pak
41,5 tisice nddord travicich cest, spojenych s vy-
skytem dalsich novotvard, zahrnovalo 12,1 %

Onkologie | 2010; 4(6) | www.onkologiecs.cz

ze viech nadorl gastrointestina evidovanych
v letech 1976-2005 (29). Pfitom z 14 626 nasled-
nych karcinomi trdvicich cest u muzl 3 12 164
u Zen (kterym pfedchdzelo 17 592, respektive
13929 jinych novotvard s dg. C00-D48) bylo
zZjisténove STlla Vu 2262 (15,5 %) muil a 2284
(18,8%) Zen, 1j. kazdy sedmy nador gastrointesti-
na u muzd a paty u Zen po primarmim novotvary
byl evidovan v pokrogilém Klinickém stadiu.

Zavér
| kdyz dosavadni vysledky pfindsi zatim vic
otazek nez odpovedi, evokuji pocty vicecetnych
novotvar(l potfebu optimalizace algoritm dis-
penzarni péde. Vzhledem ke sledovani vyvoje by
se mély stat pfehledy vicedetnych diagndz a je-
jich klinicka stadia obligatorni soudasti rocnich
statistickych prehledd novotvard take u eske
populace, podobné jako je tomu ve vystupech
renomovanych registrd nadord (30).
Za pomoc pfi pfipravé, ovéfeni a interpretaci
vstupnich dat dékujeme pani Elisce Vankove,
odborné pracovnici UZIS CR.

Zpracovdni vysledkd bylo podpofeno
granter IGA NS 9861-4.
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1.2. Etiologie karcinomu pankreatu a rizikové faktory

Etiologie PC je dosud nejasna. Pfiblizn¢ u 4-16 % nemocnych je pozorovéan rodinny
vyskyt a v nékterych ptipadech se podafilo identifikovat pifi¢inné geny a jejich mutace
(2). Zvysené riziko PC maji téz pacienti s jinymi nadorovymi syndromy: Peutz-Jegherstv
syndrom, hereditarni non-polyp6zni kolorektalni karcinom (HNPCC), familiarni
adenomat6zni polypdza (pro nadory lokalizované periampularn¢), FAMMM syndrom
(Familial Atypical Multiple Mole Melanoma) (3). Zndmé rizikové faktory shrnuje
Tabulka 1. U osob patficich do skupiny s vyrazné zvySenym rizikem jsou v posledni dobé

zvazovany screeningové programy (nejéastéji pomoci endosonografie - EUS) (4).
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Tabulka 1: Rizikové faktory pro rozvoj PC

Mirné zvySeni rizika (méné nez 5x)

Stiedni zvySeni rizika (5-10x)

BMI nad 30

BRCAZ2 mutace

BRCAL mutace

Chronicka pankreatitida

Diabetes mellitus 2. typu déle nez 5 let

Cysticka fibréza

Familiarni adenomat6zni polyp6za

Rodinna anamnéza PC u 2 piibuznych I. stupné

Rodinna anamnéza PC u piibuzného I. stupné

Vysoké zvySeni rizika (vice nez 10x)

Hereditarni non-polypézni kolorektalni karcinom

FAMMM syndrom

Koufeni tabaku

Hereditarni pankreatitida (mutace PRSS-1)

Konzumace alkoholu (vice nez 4j denn¢)

Peutz-Jegherstiv syndrom

Expozice karcinogenti (polycyklické a chlorované

uhlovodiky apod.)

Rodinna anamnéza PC u >3 pfibuznych jakéhokoliv

stupné

1.3. Patologie karcinomu pankreatu

PC se v cca 60-70 % naléza v hlavé pankreatu, zbytek pfipadi pak Vv téle a kaudé ¢&i

Vv processus uncinatus. Pfi lokalizaci v hlavé je casta infiltrace ductus choledochus a

ductus pancreaticus major s naslednou stenézou a proximalni dilataci obou vyvodnych

systému (tzv double duct sign). Pii lokalizaci v processus uncinatus pak klinickeé projevy

mohou pramenit z infiltrace vena mesenterica superior a stenotizace D3 duodena.

Karcinomy téla a kaudy pankreatu piisobi obstrukci ductus pancreaticus major, ale

nepostihuji ductus choledochus (5).
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Pro PC je napadna tuha konzistence, hranice tumoru jsou obtizné¢ rozeznatelné vzhledem
k chronické obstrukéni fibroproduktivni pankreatitid€, ktera nadorovou infiltraci ¢asto
provazi, a makroskopicky je tato tkan prakticky neodliSitelna od infiltrace nadorové.
Velikost tumoru je obvykle mezi 1,5 — 5 c¢cm; karcinomy téla a kaudy pankreatu byvaji
V priméru v dob¢ diagnozy vetsi.

V dob¢ diagndzy je PC ¢asto lokalné pokrocily s infiltraci okoli - retroperitonealni tukovéa
tkén, mezenterické a slezinné cévy, duodenum, Vatersk& papila, ale i slezina, zaludek,
levostranné nadledvina ¢i kolon. V pokro¢ilych stadiich pak miize byt pfitomna nadorova
diseminace na peritoneu. Casté je lymfogenni §ifeni do regionalnich lymfatickych uzlin
a hematogenni do jater, plic, nadledvin, vzacnéji do ledvin, kosti, mozku a kize.
Prognéza adenokarcinomu je Spatnd. VétSina tj. 80-85 % pacientd ma v dobé stanoveni
diagnozy generalizaci onemocnéni anebo lokaln¢ pokrocily inoperabilni nalez. Pétileté
pteziti dosahuje pouze cca 6 % pacienti s PC (6). U pacienti s mikroskopicky
pozitivnimi resekénimi okraji (R1) je celkové preziti v podstaté shodné s pacienty

lécenymi pouze chemoradioterapii bez resekce.

1.4. Klinické projevy karcinomu pankreatu

Klinické ptiznaky se lisi podle velikosti a lokalizace PC a jsou obecné relativné pozdni.
Diive se mohou projevit nadory hlavy pankreatu - obstruk¢ni ikterus (v 70-80 %), ktery
muze byt komplikovan cholangoitidou, pfipadné nebolestivé zvétseny a hmatny Zlu¢nik
(Courvoisierav ptiznak), ktery je projevem méstnani zluc¢i a dilatace extrahepatélnich
zluCovych cest. Nadory processus uncinatus pusobi stenézu duodena v oblasti D2 anebo
D3, kterd vede k poruse pasaze s tlaky v epigastriu, pocity plnosti, nauseou, popiipadé
zvracenim po jidle. Bolesti v epigastriu a zadech se vyskytuji asi u 25 % nemocnych -
vznikaji drazdénim nervovych struktur v retroperitoneu. N&dory lokalizované v téle
a kaude¢ slinivky maji lokalni ptiznaky méné vyjadiené. Nadory v této lokalizaci mohou
lokalné pusobit pii prorastani do duodena (D3 a D4), popiipadé do retroperitonea.

Mezi nespecifické celkové piiznaky patii ikterus, ztrata hmotnosti, nechutenstvi, nahly

vyskyt diabetes mellitus u pacienti nad 50 let (v 5 %), nebo nahla nevysvétlitelna ataka
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akutni pankreatitidy (5 %). V pfipadé generalizace choroby je to nalez metastaz,

nejcastéji v jatrech a na peritoneu ¢i maligni ascites.

1.5. Diagnostika karcinomu pankreatu
Diagnostika PC neni vzdy jednoducha a je nutné vyuzit kombinaci vice metod
Kk potvrzeni diagnézy a ureni rozsahu nadorového postizeni. Dulezitou otazkou je

posouzeni ptipadné resekability véetné¢ vylouceni nebo potvrzeni piitomnosti metastaz.

1.5.1. Zobrazovaci metody

Ultrazvukové vySeti‘eni (UZ) je Casto prvni vySetfeni, pii kterém je vzneseno podezieni
na PC. B&ny transabdominalni UZ vsak dosahuje relativné nizké senzitivity a Castéji
zobrazuje neptimé znamky PC jako dilatace pankreatického vyvodu, dilatace zlu¢ovych
cest, pfitomnost jaternich metastdz nebo ascitu. Aplikace kontrastni latky mlze zvysit
senzitivitu a specificitu nativniho ultrazvuku a do budoucna by mohla byt vyuZitelna
v diferencialni diagnostice mezi chronickou pankreatitidou (ChP) a PC (7). Samostatnou
kapitolu ptedstavuji endosonografické ¢i peroperacni vySetfeni, které dosahuji

jednoznacéné vyssi senzitivity nez transabdominalni ptistup.

Vypocetni tomografie (CT) saplikaci jodové kontrastni latky intravendézné a
provedenim pankreatické faze je v soucasnosti zlatym standardem pro diagnozu a staging
PC (8). Zasadni vyznam CT je v posouzeni resekability onemocnéni — predevsim
umoznuje zhodnoceni infiltrace okolnich cév. Pozitivni prediktivni hodnota CT pankreatu
je 73-91 % pro resekabilitu a 95-100 % pro neresekabilitu (9).

Pouziti magnetické rezonance (MR) je vyhodné u pacientd s alergii na jodovou
kontrastni latku pouzivanou pti CT, v pfipadé¢ mladych pacientt, u kterych lze ocekavat
nutnost opakovanych vySetfeni (sniZzeni radiani zatéze) a pii soucasné piitomné
indeterminované jaterni 1ézi, kdy aplikace hepatospecifickych kontrastnich latek
umozni jeji zafazeni. Nevyhodou jsou pfedevSim vysSs$i cena a horSi dostupnost. Za
velkou vyhodu lze povazovat zhodnoceni pankreatického duktu pii MRCP sekvencich,
kdy navic ve srovnani s ERCP lze hodnotit i zmény periferné od obstrukce.

Pozitronova emisni tomografie (PET) ptedevsim ve formé faze s CT (PET/CT) miize
byt vyhodna v piipadech, kdy samotné CT ma niZsi pfesnost - napft. diferenciace mensich
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tumorti do 2 cm a rozliSeni fokalni ChP a PC. Pii celotélovém vysetieni je vyznamnou
piidanou hodnotou detekce vzdalenych metastaz (10). Nicméné senzitivita a specificita
PET pro PC je niz§i nez pro jiné malignity, jeji pouziti proto neni rutinni. Navic
hyperglykémie, Casto pfitomna u pacienti s pankreatopatiemi, dale snizuje senzitivitu
tohoto vysetfeni (11).

Nezpochybnitelné misto v diagnostice PC ma v soucasnosti endosonografie (EUS).
Uplatiiuje se jako dalsi zobrazovaci metoda po CT nebo MR vySetieni, resp. pii nejasném
nalezu a spiSe u lozisek mensSich rozméra. Spolehlivé identifikuje i solidni loziska pod
2 cm, s vyjimkou naleza v terénu kalcifikujici ChP. U malych 1ézi je EUS povazovana za
metodu citlivéjsi nez CT (12). Nové je diskutovana moznost zvySeni vytéznosti EUS
aplikaci kontrastni latky (13). Velkou vyhodou EUS piedstavuje moznost ziskani tkané
za pomoci aspiracni biopsie tenkou jehlou (FNAB) a novéji i za pouziti jehel vétsiho
kalibru (14,15). Nejcastéjsi indikaci je lozisko pankreatu hodnocené dle zobrazovacich
metod jako lokaln¢ inoperabilni nebo generalizované a vysledek vySetfeni FNAB aspiratu
slouzi pro potieby nasledné onkologické 1é¢by. Mezi dalsi indikace lze zafadit solidni
lozisko pankreatu u pacienta rizikového pro chirurgicky vykon ¢&i odmitajiciho
chirurgické feseni bez cytologické/histologické verifikace a podezieni napf. na lymfom,

ktery vyzaduje primarné nechirurgické feseni.

1.5.2. Zobrazovaci metody v piipadé chronické pankreatitidy

I pies pokrok v zobrazovacich metodach za posledni desetileti nedo$lo k vyrazné&j§imu
posunu pii diferenciaci PC v terénu ChP. Zejména u fokalni ChP se zéanétlivym
pseudotumorem muze byt morfologicky obraz identicky s PC. Napomocné mohou byt
nékteré nalezy zobrazovacich metod, i kdyZ jejich spolehlivost neni 100%. U PC typicky
nachazime vétsi dilataci pankreatického duktu za sten6zou, nebo je pankreaticky vyvod
zcela uzavien. TéZ nebyva ptitomna dilatace vedlejSich vyvodl. V ptipadé loZiskové ChP
byva pankreaticky vyvod zobrazitelny i v postizené tkani (duct penetrating sign), dilatace
je Casto nepravidelna s rozsitenim i vedlejSich vétvi. Na rozdil od PC nedochazi u ChP
K infiltraci cév, nicméné stendzy ¢i trombdzy zilnich kmen mohou byt pfitomné u obou
diagnoz (16).

Asi ctvrtina PC mensich nez 2 cm je izodenznich s okolnim parenchymem pii CT (17).

Proto jsou-li pfitomny sekundarni znamky (ikterus, dilatace zlu¢ovodu, dilatace
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pankreatického vyvodu), je vhodné zvazit resekci i v téchto ptipadech spornych vysledku
zobrazovacich metod. Vzdy je nutné radiologické nalezy posoudit i v kontextu
s anamnézou pacienta. Dulezity mlize byt i v€k a pohlavi, které jsou né€kdy typické pro
vyskyt n¢kterych typt nadord.

Kromé nékterych méné Castych tumorti pankreatu se i nékterd benigni onemocnéni
mohou prezentovat jako lozisko pii zobrazovacich metodach. Jedna se piedev§im o
fokalni formy ChP — napf. zlabkova (groove) pankreatitida (maximum zanétlivych zmén
v oblasti duodenopankreatického Zlabku) a vzacnd forma ChP tzv autoimunitni
pankreatitida (AIP) (18).

1.5.3. Laboratorni diagnostika — diagnostické markery
Vzhledem k agresivni povaze a pozdni diagnostice PC je vénovana velka pozornost
vyzkumu Vv oblasti screeningu a laboratornich markerd pro neinvazivni diagnostiku PC.
Dle novych poznatkii se PC vyviji fadu let (19), nez dosahne pokro¢ilého stadia, a velka
pozornost je tudiz vénovana moznosti zachytu ¢asnych stadii za pomoci laboratornich
markerd. Role tady vuvodu nadéjnych markert vSak nebyla dal$im zkoumanim
potvrzena.
Elevace jediného v rutinni klinické praxi pouzivaného onkomarkeru CA19-9 ve vétSing
ptipadd souvisi s pokro¢ilym onemocnénim a nedobrou prognézou (20) a jeho role
v diagnostice ¢asnych stadii je tudiz omezena. Mimo jiné z téchto divodi neni CA19-9
doporucen jak screeningovy marker pro PC (21). Navic pozitivita CA19-9 muze byt
zpusobena fadou jinych (i benignich) onemocnéni (22).
Jednou z moznosti zlepSeni senzitivity CA19-9 je stanoveni specifickych mucinovych
nebo proteinovych struktur, na kterych je tento onkomarker navéazan. Napiiklad
stanovovani mucinu MUCI1 vyznamné zvysuje senzitivitu CA19-9 v ptipadé PC (23).
Nekteré nové onkomarkery vsak v pilotnich i naslednych studiich vykazuji lepsi vysledky
nez CA19-9 — napt. PC-594 (24).
Jeden z potencialnich onkomarkert — M2-PK (M2 pyruvét kindza) byl zkouman v nasi
studii stanovujici hladiny tohoto onkomarkeru u 132 0sob — pacientt s riznymi stadii PC,
s ChP, PC vterénu ChP a zdravych kontrol. Nejvyssi hladiny M2-PK byla zjistény
U pacientd s pokro¢ilym, vétsinou metastazujicim, PC (96+19,1 U/ml). Jednalo se o sta-
tisticky vyznamn¢ vyss§i hodnoty nez u pacientd s nepokrocilym PC (39+21,3 U/ml), ChP
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(44+19,9 U/ml) a zdravych kontrol (10+17,4 U/ml). Vysoké hodnoty byly nalezeny téz
u pacientt s PC vzniklym v terénu dlouholeté ChP (74+22,4 U/ml). Potvrdili jsme tudiz
vyssi hladiny u pacientii s PC ve srovnani s kontrolni skupinou. Jako zajimavy vysledek
se jevi statisticky vyznamna rozdilnost hladin M2-PK mezi pokro¢ilym a nepokro¢ilym
PC, ktera neni jednoznacné prokazana pro bézné¢ pouzivané onkomarkery jako napiiklad
CA19-9. Bohuzel nebyla potvrzena rozdilnost hladin M2-PK mezi pacienty
s nepokrocilym PC a ChP, coz limituje pouzitelnost v této vyznamné diferencialni
diagnostice. Vzhledem k vysokym hodnotdm M2-PK u pacienti s PC v terénu dlouholeté
ChP by nariist tohoto markeru u pacientii sledovanych s ChP m¢l vést k daslednému

ptesetieni s cilem vyloucit rozvoj malignity.

Novotny I, Dité P, Dastych M, Zikovd A, Trna_J, Novotna H, Nechutova H. Tumor
marker M2-pyruvate-kinase in differential diagnosis of chronic pancreatitis and

pancreatic cancer. Hepatogastroenterology. 2008;55(85):1475-7.
IF 0,68. Citovano 8x ve Web of Science.

(publikovana ptavodni prace - kvantitativni podil uchazece 10 % - klinické vySetfovani

pacientll, sbér a analyza dat)
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ABSTRACT

Background/Aims: This study addresses the pos-
sibility of very difficult differential diagnosis of pan-
creatic cancer and chronic pancreatitis, especially in
cases where pancreatic cancer appears in the course
of chronic pancreatitis. A combination of graphical
methods and pancreatic biopsy targeted with
endosonography seems to be the most precise diag-
nostic technique. Even negative findings for this
procedure cannot exclude the risk of existing tumor
and is additionally an invasive technique. Therefore
there are different conditions that have to be ful-
filled to allow use of both endoscopic and bioptic
instruments (biopsy with biopsy needle).

Tumor markers of blood serum are used in the prac-
tice, but this use seems to be limited by the sensi-
tivity, which is on the level of 60-70% in average.
Methodology: The authors examined M2-pyruvate-
kinase concentration in their group, which included

patients with chronic pancreatitis, different grading
of pancreatic cancer as well as patients with pan-
creatic cancer which appeared in the course of
chronic pancreatitis. M2-pyruvate-kinase was used
as a marker of tumor hyperplasia as it is present in
higher concentration in tumors of gastrointestinal
tract.

Results: The authors observed important growth in
advanced forms of pancreatic tumor compared to
patients with chronic pancreatitis. M2-PK was
increased in a similar way in patients with pancre-
atic cancer in the course of chronic pancreatitis. The
results led to the conclusion that evaluation of M2-
PK concentration helps differentiating between
pancreatic cancer and chronic pancreatitis, espe-
cially in cases where morphological changes of the
gland have focal character and are imitating pan-
creatic cancer.

INTRODUCTION

Diagnostics of early phases of pancreatic cancer is
still a very difficult issue, as well as differentiation
between chronic pancreatitis and pancreatic cancer.
Tumors of the gastrointestinal tract are one of the
most frequent worldwide, including the Czech
Republic. While incidence and prevalence of pancre-
atic cancer is much lower than for example colorectal
cancers, the percentage of patients surviving 5 years
after diagnosis is very low for pancreatic cancer. At
the same time the need for early and precise diagno-
sis is one of the base factors that can potentially
impact this unfavorable reality.

Usage of tumor markers in the diagnostic arma-
mentarium is one of the theoretical possibilities,
which is limited however by its low sensitivity, That
is why methods allowing identification of the mor-
phologically smallest foci and allowing targeted biop-
sy of the tissue are most frequently used. Endoscopic
ultrasound with targeted biopsy is for sure one of
those methods. The size of the tumor is the limita-
tion. Lesions smaller than 1.0cm in average are
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hardly confirmable.

Chronic pancreatitis is a disease which qualifies
as one of the evident risk factors of pancreatic cancer.
It practically means that we meet patients in which
pancreatic cancer developed in the location of chron-
ic pancreatitis. Due to that, differential diagnostics of
chronic pancreatitis and pancreatic cancer is essen-
tial, while differentiation itself is very difficult.

M2-pyruvate-kinase (M2-PK) is a marker whose
level is increased in people with pancreatic cancer, It
was described for the first time as early as 1985 by
Eigenbrodt et al. (1-3) as so called tumor-metabolom,
characterized by dependence of the expression on
metabolic changes in cells. M2-PK is possible to find
in all proliferating cells, as embryonic and adult stem
cells, as well as tumor cells (4). Tetrameric form of PK
is a part of intracellular glycolytic complex, which
converts glucose to lactate (5). Dimeric form, named
M2-PK, is always predominant in tumor cells. Dimer-
ic form is converted to tetrameric form as a result of
glycolytic, glutaminolysis and glutamate degradation
processes and increased presence of phosphates
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metabolism (6).

M2-PK is reactivated to a tetrameric form when
oxygen is lacking in the tissue due to the inhibition of
glutamate metabolism.

Due to this, M2-PK may be a sensitive sensor,
which reacts and allows tumor cells to adapt to dif-
ferent nutrition and oxygenation stimuli (7).

Evaluation of M2-PK concentration is possible in
the blood serum (blood taken to EDTA) or in the steol
(8).

Many studies described an increase of M2-PK
level in patients with pancreatic cancer (9-12). Usage
of this marker in the differential diagnosis of chronic
pancreatitis and pancreatic cancer was the objective
of this study.

METHODOLOGY

One hundred and thirty-three patients were
included in the evaluated group. Twenty healthy peo-
ple were used as a control, 20 patients were diag-
nosed with stage III-IV of chronic pancreatitis
according to ERCP and Cambridge classification; 31
patients had histologically verified pancreatic cancer
of the I-1I stage and 40 patients had pancreatic can-
cer of III-TV degree. Twelve patients that were
observed for a long time as chronic pancreatitis cases
(minimally for 5 years period), developed pancreatic
cancer in the terminal phase. Pancreatic cancer diag-
nosis was confirmed histologically in all patients, it
was ductal type of carcinoma in all cases. Average
age in the group was 62 years (+14 years).

Samples of the blood serum with evident hemoly-
sis were not evaluated (as it affects results of M2-PK
readings as well as hyperlipidemia does). The evalu-
ated group did not include patients with diabetic
nephropathy, chronic cardiac insufficiency, rheumat-
ic disease and non-specific gastrointestinal inflam-
mations. M2-PK level was evaluated in blood serum
with EDTA, using immunoassay method (2). Statistic
evaluation was performed with Wilcoxon test and
Mann-Whitney U test.

RESULTS

M2-PK in EDTA blood serum was found in
patients with pancreatic cancer and distant metas-
tases grade ITI-IV, and it reached 96 U/mL, with

TABLE 1 M2-PK of Blood Serum in People with Chronic Pancreatitis

and Pancreatic Cancer

Average
M2-PK Value
Number of concentration spread Value
people (U/mL) (U/mL) _deviation

Control group 20 10.0 8.0-17.4 7.1
Pancreatic cancer I- 11 31 390 213491 214
Pancreatic cancer IIL.IV._ 40 96.0 39.1-134.2  64.8
Chronic pancreatitis 20 44.0 19.9-624 316
Pancreatic cancer + 12 74.0 22.4-84.6 54.2

chronic pancreatitis

spread +19.1 U/mL. In patients with pancreatic can.
cer grade I-II we found statistically lower levels of
39+21.3 U/mL; statistical difference was on the level
of significance p<0.01. The level of M2-PK in patients
with chronic pancreatitis was lower in a statistically
significant way compared to patients with pancreatic
cancer grade [II-IV, making 44+19.9 U/mL (p<0.01),
but it was not different from levels found in patients
with pancreatic cancer grade I-IL. Level of M2-PK in
the control group was 10.0+£17.4 U/mL and was sig-
nificantly lower then for patients with pancreatic
cancer grade ITI-IV (P<0.001), as well as patients
with pancreatic cancer grade I-1I or persons suffering
from chronic pancreatitis (p<0.05).

In patients with diagnosed pancreatic cancer in
the area of chronic pancreatitis, average level of M2-
PK was high, reaching 74.0£22.4 U/mL, and was not
statistically different from pancreatic cancer grade
II-IV (Table 1).

DISCUSSION

Many studies (11,12) have shown the existence of
good selectivity (90%) and sensitivity (80%) of M2-PK
increased level in patients with pancreatic cancer
and generally with gastrointestinal tumors (13-16).
Differentiation between inflammatory and neoplas-
matic diseases of the pancreas is still a diagnostic
problem, especially in patients with tumor in the
area of chronic inflammation, including pancreatitis.
Cerwenka et al. (9) described in 1999 changes of M2-
PK concentrations in patients with tumor diseases of
the pancreas, related to the grade of the disease.
Patients with pancreatic cancer grade III-IV, which
means patients with metastases, have higher M2-PK
concentration than patients without metastases.
Such correlation was not found for CA 19-9, respec-
tively CEA antigen. Hardt et al. (17) established plas-
matic concentration of M2-PK in patients with chron-
ic pancreatitis and pancreatic cancer. They found a
statistically important difference between the group
with pancreatic cancer and healthy controls as well
compared to patients with chronic pancreatitis.
Low number of examined patients (only 14 patients
with pancreatic cancer) was a disadvantage of these
studies.

Similarly high, statistical difference of M2-PK
levels in patients with cholecystolithiasis and
patients with pancreatic cancer was found by Siri-
wardanou and alt. (10), whose findings correlated
with CA 19-9 level changes. Author recommends
combination of these two tests to achieve higher accu-
racy of pancreatic cancer diagnostics. Ventrucei and
alt. (12) found very low selectivity of M2-PK, howev-
er this marker was evaluated as well in people with
acute pancreatitis, chronic pancreatitis, cystic
tumors, neurcendocrine tumors and many other
benign diseases, which were used as a control group.

The present study confirmed the findings of other
authors, who found a statistically significant differ-
ence of M2-PK levels between control group of
healthy people and patients with pancreatic cancer:
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respectively between control group and patients with
chronic pancreatitis. Evaluation of M2-PK concentra-
tion significantly differentiates patients with differ-
ent grades of pancreatic cancer; patients with metas-
tases have the highest levels, different from the ones
observed in. patients with chronic pancreatitis. The
present authors found that in patients treated for
more than 5 years due to chronic pancreatitis, devel-
opment of pancreatic cancer in the terminal phase
was accompanied by dramatic increase of M2-PK
level and seems to be a convenient marker in con-
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1.5.4. Aktualni vyvoj moznosti laboratorni diagnostiky karcinomu pankreatu
Moznosti, kterou n€které védecké skupiny testuji, je pouziti panelu riznych markeri.
Metody proteomiky umoznuji stanovit profily proteinovych fragmentt v séru ¢i jinych
biologickych materidlech véetné moc¢i a nékteré vysledky naznacuji pouzitelnost
v diagnostice PC (25-27).

Rada potencialnich markert byla a je zkouména ve vzorcich pankreatické §tavy &i
Zludi. Tyto t€lesné tekutiny vSak nelze povazovat za snadno dostupné a navic fada
zkoumanych markerd (napt. onkomarkery CEA, CA19-9) neprokézala efektivitu v
ptinést novéjsi markery — napf. SLR11 (soluble LDL receptor relative with 11 ligand-
binding repeats) (28).

Vzhledem k tomu, Ze pfitomnost nadorovych bunék piedstavuje stimulacni faktor
imunitnich odpovédi, je v soucasné dobé testovana fada autoprotilatek souvisejicich s
PC. Jejich zvazovana role je jednak vyzkumna (umoziuji nalézt antigeny ptitomné na
buitkach PC a tim pomoci ve studiu jejich stuktury), ale t€zZ by mohly byt pouzitelné v
diagnostice a v predikci preziti. Bohuzel nizka hladina cirkulujich protilatek a fakt, ze
nejsou piitomny standardné u vSech pacienti s PC, jejich klinické pouziti zatim
neumoznuji (29).

Podobn¢ spise studijnim ucelim slouzi stanovovani hladin cytokini, chemokinu a rus-
tovych faktora. Existuji vSak prace popisujici pouzitelnost profilovani panelu téchto
markert a jejich rozdili v diferencidlni diagnostice ChP a PC (30,31).

Zatim téZ spiSe na Urovni vyzkumu je hodnoceni cirkulujicich nadorovych bunék v pe-
riferni krvi a zmény v profilu a genomu mononuklearnich leukocytt v periferni krvi. Jako
slibnd moznost v diferencialni diagnostice ChP a PC se jevi profilovani epigenetickych
zmén (pi‘edev§im metylace DNA).

Narustajici popularitu v poslednich letech ziskava stanovovani mikroRNA. Tyto malé
Castice hraji roli v regulaci fady genli ovliviiovanim posttranskripnich zmén. Byla
prokazana jejich vyznamna role v iniciaci, progresi a metastazovani malignit — kontrolou
ristu, proliferace, apoptozy atd. Profil miRNA se u malignit méni, nékteré jsou ve
srovnani se zdravymi jedinci a pacienty s nemalignimi chorobami pfitomny ve vét§im

mnozstvi, né€které naopak v mensim. Téchto rozdilti Ize vyuzit v diagnostice (32-34).

30



Postupny vyvoj od zdravé tkané do metastatického PC zahrnuje mutaci v fad¢ genu (dle
nekterych vyzkumti az 100). Jako mozna diagnostickd strategie se tudiz nabizi
stanovovnani mutaci jednotlivych geni (35). Jednou z néj¢asnéjSich mutaci je mutace
v onkogenu KRAS, ktera je pritomna v 80-100 % piipadi PC (36).

Také hodnoceni telomerazové aktivity muze byt dle nékterych studii pouzitelné v di-
ferencialni diagnostice PC a ChP (37). Hodnoceni telomerazové aktivity v pankreatické
Stavé se jevi dokonce jako ptesnéjsi v diferencidlni diagnostice PC a ChP neZ

stanovovani mutaci znamych genti (38).

1.5.5. 1gG4 a karcinom pankreatu

Elevace IgG4 podtiidy imunoglobulinu G vykazuje vysokou specificitu a senzitivitu pro
AIP. Existuji v8ak kazuistiky pacienti s PC a pozitivitou 1gG4 v séru, coZ piredstavuje
diferencialné diagnosticky problém. Nase studie provedend na skupiné 81 pacientt s his-
tologicky verifikovanym PC prokazala nadhrani¢ni hodnotu 1gG4 (> 135 mg/dl) u 8 osob
(9,8 % souboru) s primérnou hodnotou 173 mg/dl (112,9 % horni hranice) a s maximalni
hodnotou 195,5 mg/dl. Potvrdili jsme tak, ze nadhrani¢ni 1gG4 nelze povazovat za
jednozna¢ny marker pro diferencialni diagnostiku mezi AIP a PC a ve shodé¢ s dal§imi
studiemi prokézali relativné ¢astou mirnou (zvySeni do 120 % horni hranice) elevaci
IgG4 u pacientt s PC. Za vyznamny diagnosticky znak AIP by mélo byt povazovano az
minimaln¢ dvojnasobné zvyseni hladiny 1gG4 v krevnim seru, které je dle né&kterych

praci pfitomno u méné nez 1 % pacientt s PC.

Dité P, Novotny 1, Kala Z, Hermanova M, Nechutova H, Dvoidckova J, Martinek A,
Trna J. Pozitivita imunoglobulinu 1gG4 v krevnim séru u osob s karcinomem slinivky
biisni. Gastroent Hepatol. 2012;66(3):187-190.

(publikovana plivodni prace - kvantitativni podil uchaze¢e 10 % - klinické vySetfovani

pacientu, sbér a analyza dat)
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séru u osob s karcinomem slinivky brisni

The serological positivity of immunoglobulin IgG4
in patients with pancreatic carcinoma
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Souhrn: Skupinu chorob vyznacujicich se vysokou hladinou imunoglobulinu G4 (IgG4) v krevnim seru oznacujeme jako IgG4 asocio-
vana onemocneni. Nejcastéji se vyskytujici nemoci z této skupiny je autoimunitni forma pankreatitidy. Onemocnéni je charakterizované
v Uvodu nepfilis intenzivnimi subjektivnimi potiZzemi, spise pouze biisnim dyskomfortem, ale prvnim pfiznakem moZe byt bezbolestny
obstrukéni ikterus. Zobrazovacimi metodami Ize zobrazit difuzné nebo segmentarné zvétieny pankreas, coz mize &init obtize v odli-
Seni od pankreatickeho karcinomu. Pro autoimunitni formu pankreatitidy, predeviim pro jeji 1. typ, je charakteristickym nalez zvysené
hodnoty IgG4 krevniho séra, kdy 97% specificita a 95% senzitivita predikuji diagndzu autoimunitni formy pankreatitidy. V literature se
také objevila kazuisticka sdéleni uvadéjici nalez vysoké hladiny lgG4 u osab s pankreatickym karcinomem. Proto jsme v prospektivni
studii vySetfili soubor osob s histologicky verifikavanym pankreatickym karcinomem a stanovili u nich IgG4 v krevnim séru. Material
a metodika: V prob&hu 52 mésicy byla v krevnim séru vysetfena hladina IgG4 metodou nefelometrickou u 81 osob s histologicky ve-
rifikovanym pankreatickym karcinomem. Podle literarnich standardd je mezni hodnotou hladina lgG4 vyssi nez 135 mg/dl. Vysledky:
Ve sledovaném souboru byla hladina IgG4 vy35i nez 135 mg/dl prokazana u osmi osob (9,8 %). Primérna hodnota lgG4 byla 173 mg/dl,
tj. 0 12,9 % vy33i oproti hrani¢ni hodnoté. U osob, které mély prokazanu vy3si hladinu lgG4, bylo pét osob, kde Ize predpokladat vznik
karcinomu v terénu chronické pankreatitidy, protoZe diagnoza chronické pankreatitidy byla stanovena vice nez pét let pred stanovenim
diagnozy pankreatického karcinomu. Ani jedna z osmi osab s vyssi hladinou IgG4 neméla jakékali diagnostickeé znaky autoimunitni
formy pankreatitidy. Zavér: Vyssi hladina IgG4 mize provazet i nalez pankreatického karcinomu, aviak hodnota IgG4 je zvysena ne
vice nez o 20 % nad tzv. limitni hodnotu IgG4 v séru. Stanoveni IgG4 neni markerem vhodnym pro diferencialni diagnostiku mezi auto-
imunitni formou pankreatitidy a pankreatickym karcinomem, jak bylo pdvodné pfedpokladane, a Ize souhlasit s nazory, Ze alespof
dvojnasobné zvyseni lgG4 krevniho séra je vyznamnym diagnostickym znakem pro autoimunitni formu pankreatitidy, resp. pro celou
skupinu chorob oznacenych IgG4 asociované nemoci.

Klicova slova: IgG4 — autoimunitni pankreatitida — karcinom pankreatu

Summary: The group of ilinesses marked by high level of immunoglobulin G4 (IgG4) in blood serum are designated as lgG4-associated
diseases. The most common disease in this group is an autoimmune form of pancreatitis. In its initial stage, this is characterised by
mild, subjective complaints, which more resemble stomach discomfort. The first symptom, however, may be a painless, obstructive
icterus. Imaging methods can be used to view the diffuse or segmental enlargement of the pancreas, which can cause difficulties in
distinguishing it from a pancreatic carcinoma. A characteristic feature of the autoimmune form of pancreatitis, and in particular first
type, is an increased level of IgG4 of the blood serum, where a 97% specificity and 95% sensitivity predict a diagnosis of the autoim-
mune form of pancreatitis. Case studies have also appeared in specialist literature showing a high level of IgG4 in patients with a pan-
creatic carcinoma. In our prospective study, we therefore examined a set of patients with histologically verified pancreatic carcinomas
and determined the level of IgG4 in their blood serum. Materials and methods: Over the course of a 52-month period, the level of
lIgG4 in blood serum was analysed using the nephelometric method in 81 patients with histologically verified pancreatic carcinomas.
According to standards set in literature, the borderline IgG4 value is higher than 135 mg/dl. Results: In the observed group an IgG4
level exceeding 135 mg/dl was demonstrated in 8 patients (9.8). The average IgG#4 level was 173 mg/dl, i.e. 12.9% higher against the
borderline value. Amongst the patients showing a greater lgG4 value were five in whom the creation of a carcinoma during the course
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of chronic pancreatitis could be anticipated, as the diagnosis of chronic pancreatitis was determined more than 5 years before the
determination of the diagnosis of the pancreatic carcinoma. None of the 8 patients with a higher IgG4 value showed any diagnostic

signs of the autoimmune form of pancreatitis. Conclusion: A higher level of IgG4 can accompany the finding of a pancreatic carcino-
ma; however, the IgG4 value is increased by no more than 20% above the so-called serum IgG4 limit value. Determination of IgG4 is

not a suitable marker for differential diagnostics between the autoimmune form of pancreatitis and a pancreatic carcinema, as was
originally assumed, and it is possible to agree with opinions that an at least twofold increase in IgG4 of the blood serum is a significant

diagnostic sign for the auteimmune form of pancreatitis and the entire group of diseases designated as IgG4-associated diseases.

Key words: IgG4 — autoimmune pancreatitis — carcinoma of the pancreas

V soucasné dobé byla popsana sku-
pina onemocnéni oznatena jako
lgG4-related disease — 1gG4 asocio-
vana onemocnéni [1,2]. Nejcastéji za-
stoupenym onemocnéni je autoimu-
nitni forma pankreatitidy (AIP) [3], se
kterou jsou ¢asto asociovana dalsi or-
ganova postizeni jako 1gG4 pozitivni
sklerotizujici cholangitida [4,5], lgG4
pozitivni retroperitonealni fibroza,
Mikukliczov syndrem, IgG4 pozitivni
prostatitida, nefritida nebo pneumo-
nitida [6,7]. Autoimunitni forma pan-
kreatitidy je délena na dvé formy. Prvni
forma nemoci postihuje starsi jedince,
zvlasté muze, a je spojena s ptitom-
nosti mimopankreatickych postizeni.
Druha forma je vzacna a byva spojena
pouze se soucasnym vyskytem ne-
specifickych stievnich zanétd [8-11].

Klinické symptomy autoimunitni
formy pankreatitidy byvaji nevy-
razné, Ize je charakterizovat jako bfisni
dyskomfort, nékteil nemocni pFi-
chazi s bezbolestnym obstrukénim ik-
terem, hubnutim, recentnim diabe-
tem a fadou daldich nespecifickych
ptiznakd. Morfologicky Ize nalézt bud'
difuzni, anebo segmentarni zvétseni,
vétsinou v oblasti hlavy pankreatu,
které nelze vidy jednoznaéné odlisit
od malignity [12].

Charakteristickym nalezem, typic-
kym pro vétsinu IgG4 asociovanych
onemocnéni, je nalez zvysené hodnoty
sérového IgG4 [13], co? viak ne zcela
plati pro druhy typ autoimunitni formy
pankreatitidy, kde je diagnostika zalo-
zena na charakteristickych zménach
histologickych (lymfoplazmaticka in-
filtrace pankreatického parenchymu,
obtruktivni venulitidy, pozitivita lgG4

pozitivnich plazmatickych bunék, zvy-
send pfitomnost fibrézy, GEL pozitivita
a daléh) [9-11).

Nalez zvysené sérové hodnoty IgG4
je viak zasadni a dle Hamana et al [13]
ma tento nalez 95% senzitivitu a 97%
specificitu pro diagnézu autoimunitni
formy pankreatitidy.

Vzhledem k tomu, 7e v literatuie
byly popsany jednaotlivé ptipady zvy-
sené hladiny IgG4 v jedincd s karci-
nomem pankreatu [14-16] a protoze
jsme v roce 2008 sami takového pa-
cienta mohli sledovat, rozhodli jsme se
vysetfovat prospektivné sérovou hla-
dinu IgG4 u osob s recentnim karcino-
mem pankreatu, kdy diagnéza byla po-
tvrzena histologicky.

Material a metody vysetiovani

Celkem jsme za obdobi od zafi 2008 do
prosince 2011 vyZetfili IgG4 u 85 osob
s karcinomem pankreatu. Histologicky
material k potvrzeni diagnézy byl zis-
kan peropera¢né anebo biopsii pan-
kreatu pod endosonografickym nave-
denim. Kontrolni skupina 60 osob pro

vysetieni lgG4 v krevnim séru byla zis-
kana z fad darcd krve.

Vzorky krevniho séra byly okamzité
po odbéru doruéeny do laboratofe
a lgG4 bylo stanoveno metodou ne-
felometrie. Hodnota lgG4 vy3si nez
135 mg/dl byla povazovana za abnor-
malné zvysenou.

Vysledky

Ve skupiné 85 vysetfenych osob bylo
32 Zen (38,8 %) a 53 muzd (61,2 %).
V kontrolni skupiné bylo vysetieno
28 Fen (46 %) a 32 muzd (54 %),

Promérny vék u nemocnych s kar-
cinomem byl 68,8 roku (42-85), kont-
rolni skupiny 49,5 roku (29-61).

U viech osob kontrolni skupiny byla
hodnota IgG4 mensi nei 135 mg/dl.
Ve skupiné osob s pankreatickym kar-
cinomem jsme u osmi osob (9,8 %)
prokazali hodnotu 1gG4 vy3si nei
135,0 mg/dL. Absolutni abnormalnf
hodnoty IgG4 u osmi osob s karcino-
mem pankreatu ukazuje tab. 1.

Primérnd hodnota u osob s adeno-
karcinomem a zvysenou hladinou 1gG4

Tab. 1. Pankreaticky adenokarcinom a zvy3ena hodnota IgGa4.
Tab. 1. Pancreatic adenocarcinoma and increased IgG4.

Vék v dobé stanoveni dg
48
54
58
71
64
60
70
59

o BEE O Bl F Bl N i

Pohlavi IgG4 [ mg/dL
M 189,0
144,6
153,8
166,7
169,9
176,3
188,5
195,5

=T 2222 2=
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byla 173,0 mg/dL (144,6-195,5 mg/dL),
tj. horni hranici normalni hodnoty pre-
krocilav proméru o 12,9 % (10,6-14,4 %).

U viech nemocnych byly ziskané
hodnoty stanoveny pired zahijenim
onkologické 1é&by, nikdo z nemoc-
nych nebyl predtim lécen jako diabe-
tes 1. typu a nebyla nalezena #adna
jind onemocnénive vztahu ke zmé&nam
autoimunity.

U péti osob s karcinomem pankreatu
a zvysenou hladinou 1gG4 byla v ana-
mnéze stanovena diagndza chronické
pankreatitidy, a to vice nez pét let pied
diagnézou pankreatického karcinomu.
Chronické pankreatitidé odpovidalo
histologické vysetieni perinddorové
pankreatické tkané. Etiologicky se
jednalo vesmés o alkoholickou formu
chronické pankreatitidy, v jednom pfi-
padé o formu idiopatickou. Nebyla
histologicky potvrzena forma auto-
imunitni pankreatitidy, u jednoho z ne-
macnych byla zjisténa pozitivni CFTR
mutace, u ostatnich bylo vy3etfeni na
moznou hereditarni etiologii negativni
(SPINK1 a PRSST).

Diskuze

Autoimunitni forma pankreatitidy je
definovana jako specificka forma pan-
kreatitidy, klinicky prezentovana bez-
bolestnym obstrukénim ikterem, ¢asto
s nalezem zvétseni oblasti hlavy pan-
kreatu. Histologicky je charakteristic-
kym nalezem lymfoplazmaticka infil-
trace a pfitomnost fibrozy, typickym
je rovné? terapeuticky efekt kortiko-
steroidd. Dle mezindrodniho kon-
senzu diagnostickych kriterii pro avto-
imunitni formu pankreatitidy [11] jsou
dle histologického a klinického pro-
filu rozlisovany dvé formy nemoci.
Prvni typ je oznacen jako Lymphoplas-
matic Sclerosing Pancreatitis (LPSP)
nebo autoimunitni pankreatitida bez
granulocytarnich epitelialnich lézi —
GEL negativni forma. V histopatolo-
gii je charakteristickym prikaz masivni
infiltrace parenchymu zlazy lymfoplaz-
matickymi bufikami, vyznamny pfi-
tomnosti fibrézy, venulitidou, ¢asto

Pozitivita imunoglobulinu IgG4 v krevnim séru u osob s karcinomem slinivky bfisni

s obliteraci cév a kone¢né abundantni
piitomnosti 1gG4 pozitivnich plazma-
tickych bunék — vice ne deset bunék
(High-Power Field (HPF).

Charakteristickym pro tento typ
autoimunitni formy pankreatitidy je
soucasna piitomnost fady extrapan-
kreatickych lézi a nalez zvyseni sérové
hladiny IgG&.

Klinickou manifestaci je nejcastéji
pouze bfisni dyskomfort, ktery oviem
byva i v inicidlnich stadiich karcinomu
pankreatu.

Druhy typ autoimunitni formy ne-
moci je vzacnéjsi, neni spojen s extra-
pankreatickymi lézemi, vyjimkou je
moina pritomnost idiopatickych stiev-
nich zanétd, histopatologické zmény
jsou odligné od prvniho typu a tato
forma je oznacena jako Idiopathic
Duct-Centric Pancreatitis (IDCP) neba
jako forma GEL pozitivni. 1gG4 sérova
hladina je nizkad nebo nermalni. Tato
forma autoimunitni pankreatitidy je
séronegativni, definitivni diagnézu pfi-
nese az biopsie pankreatu [10,11].

Autoimunitni forma pankreatitidy
klinicky nebyva vyrazna, stejné jako
inicialni stadia pankreatického karci-
nomu, a protoze fokalni forma auvto-
imunitni pankreatitidy je podobna
zvétgend hlavé pankreatu pii tumordz-
nim postizeni zlazy, je diferencialni dia-
gnostika zasadnia ne vidy jednoducha.
Jakzbyteénaresekee pankreatu, takne-
poznani nadoru zdménou za obraz ,au-
toimunitni formy pankreatitidy" jsou
bohuZel moZné. Inicialni 0daje o moz-
nosti vyuZzit v difencidlni diagnostice na
stanoveni hladin 1gG4 se ukazaly v pro-
spektivnistudii z Pittsburgu [17] stejné
tak jako v nasi studii mylné. Pfresto né-
kolik studii potvrdilo nalez pfitomného
IgG4 v osob s karcinomem pankreatu.
Tabata et al [20] nalezli pozitivitu v 6 %
pacientd, jiz zminéna studie z Pitts-
burgu v 7% [17] a Ghazale et al nalezli
vy3si 1gGh v krevnim séru u 10 %, ale
pouze jedno procento s hladinou vy33i
nez 280 mgfdL [21]. Zajimavy je po-
znatek, Ze u dvou osob s karcinamem
pankreatu po pankreatoduodenekto-

mii byl zaznamenan pokles hodnoty
IgG4 a podobné tomu bylo u jednoho
nemocného po skonéeni chemotera-
pie. Nikdo z téchto uvadénych nemoc-
nych nespliioval kritéria autoimunitni
formy pankreatitidy. Nenf jasné, zda
karcinom jako takovy iniciuje imuno-
logickou reakci, anebo jsou pfitomna
jind onemocnéni s pozitivitou IgG4
bez klinickych manifestaci. Lze sou-
hlasit s nazorem Raina et al [17], Ze
aZ vice nez dvojnasobné zvyseni lgG4
je vyznamné pro diagndzu autoimu-
nitni formy pankreatitidy, niZsi hla-
diny patii spite do tzv. 3edé vysledkové
zony a nepatii mezi diagnosticka krité-
ria autoimunitni pankreatitidy. Proto,
v diferencialni diagnostice mezi kar-
cinomem a autoimunitni formu pan-
kreatitidy, hraji zasadni roli metody
zobrazovaci CT, MRI, doplnéné o séro-
logii pankreatu (sérova hladina 1gG4),
ev. o vysetieni endosonografické, s od-
bérem biopsii z oblasti Vaterovy papily.
Ptivelké pravdépodobnosti, Ze se jedna
o prvni typ autoimunitni pankreatitidy,
je indikovano nasazenf steroidd. Pfi
selhani odpovédi na steroidy je vidy
nutné nové ovéieni diagnozy [18,19].
Biopsie pankreatu pod endosonogra-
fickou kentrolou je indikovana pfi po-
dezfeni na druhy typ autoimunitni
formy nemoci nebo vidy tam, kde jsou
kritéria pro autoimunitni formu pouze
tastecné naplnéna a moznou nadoro-
vou lézi nelze vylou¢it [10-12].

Neni pochyb, Ze stanoveni IgG4 je
dobrym diagnostickym parametrem
u osob s autoimunitni formou pan-
kreatitidy [22], ma vyznam nejen pro
diagnostiku, ale i pro sledovani akti-
vity nemoci, pfesto jeho pozitivita
u osob s pankreatickym karcinomem
neni stile dostate¢né spolehlivym
markerem mezi malignitou pankreatu
a AIP. Nékteré pankreatické nadory
mohou mit rovnéz zvysenou hla-
dinu 1gG4, avsak toto zvyseni obvykle
neni vice nez 30 % maximalni hod-
noty normy a neznamena, Ze nador
vznikl v terénu autoimunitni formy
pankreatitidy.
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2. Rizikove faktory vzniku karcinomu pankreatu

Vzhledem K jiz popsanym neuspokojivym diagnosticko-terapeutickym vysledkiim 1é¢by
PC je ve vyzkumu vénovéana pozornost identifikaci rizikovych faktorti rozvoje PC a vy-
Setfovani osob ve vysokém riziku. Mezi faktory s uddvanym vztahem k PC patii mimo
jiné ChP, DM, kouieni, nadmérna konzumace alkoholu, genetické vlivy, vek, obezita a
dalsi. Jejich pirehled (vCetné miry zvySeni rizika rozvoje PC) uvadi Tabulka 1 vyse
Vv textu, n€které podrobnosti lze nalézt v nize uvedené pichledove praci a piedevsim pak
v nésledujicich podkapitolach, které se detailné zabyvaji vztahem PC k zakladnim

rizikovym faktorim jeho rozvoje — koutfeni, ChP a DM.

Dité P, Novotny I, Trna J et al. Je chronicka pankreatitida rizikovy faktor karcinomu
pankreatu? Ces Ger Rev. 2007;5(2):65-67.

(publikovana piehledova prace - kvantitativni podil uchazece 15 % - vyhledavani a

analyza literatury, pfiprava ¢asti textu publikace)
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JE CHRONICKA PANKREATITIDA
RIZIKOVY FAKTOR KARCINOMU

PANKREATU?

P. DITE, I. NOVOTNY, J. TRNA, H. NECHUTOVA, A. SEVCIKOVA, H. DUJSIKOVA, M. PRECECHTELOVA

SOUHRN

gnoz nadorovych onemocnéni 95 % viech pankreatickych karcinomi jsou duktilni adenokarcinomy. Podle statistiky
vydané IDCA zr. 2002 je vyskyt pankreatického karcinomu ve svété 200 000 novych pfipadit za kalendafni rok a Gmrt-
nost je v absolutnich &islech rovna incidenci Stale plati, Ze Sleté preZiti neni vy33i nez 1-3 %; tento karcinom ma tedy
téméf nejhorsi ukazatele ze véech nadoriu Problém je, Ze stale neni k dispozici dostateéné senzitivni diagnosticka metoda
casnych nadorovych stadii slinivky biini, neexistuje Zidny efektivni screening nemoci a viznamny je nakonec i fakt, Ze

ABSTRACT

Is chronic pancreatitis a risk factor for pancreatic carcinoma? Pancreatic carcinoma mortality is the 4th and 5th most
frequent cause of death in men and women, respectively, from among all tumour diseases. 95 % of all pancreatic car-
cinomas are ductal carcinomnas. According to a 2002 IDCA statistic, the incidence of pancreatic carcinoma amounts to
200,000 new cases on the world scale per calendar year and the absolute mortality figures equal the figures of inci
dence. Itis still true that the 5 year survival rate does not exceed 1 to 5 %, this being the worst indicator from among
all tumoeur diseases. The problem is that there is still no sufficiently sensitive method of diagnosing early stages of pan-
creatic tumours and no effective screening for the disease. Also significant is the fact that the disease is long asympto-
matic and metastases will have developed even before the occurrence of the first symptoms of the disease.

UvoD 4. koufeni
Incidence pankreatického nadoru v primyslove 5. strava
vyspélych statech je udavana v rozmezi 8 az = 6. kava
12/1 000 000 obyvatel/rok a stale narasta [1]. 7. alkohol

V ramci Evropy se uvadi vyE3i incidence v se- 8. genetika
vernich oblastech nez v oblastech jiznich [2]. Vy- 9. zevni taktory

znamnym epidemiologickym faktorem je vék ne-
mocnych. Zatimeo incidence ve véeku 40-44 let &ini
19,0, u osob nad 75 let &ni jiz 43/100 000/ rok.

ProtoZe nase diagnostické moZnosti a scree-
ning jsou, jak vyZe uvedeno, neuspokojivé, je vé-
novana pozornost pfedeviim identitikaci moz-
nych rizikovych taktora vzniku nemoci.

RIZIKOVE FAKTORY
PANKREATICKEHO KARCINOMU
1. chronicka pankreatitida

2. diabetes mellitus

3. télesna hmotnost a fyzicka aktivita

10. vek

CHRONICKA PANKREATITIDA
VEechny typy chronické pankreatitidy, a to bez
ohledu na etiologii onemocnéni, mohou byt riziko-
vym taktorem vzniku pankreatického karcinomu,
coZ je pii incidenci chronické pankreatitidy
7.9/100 000/rok v Ceske republice nezanedba-
telny fakt. Vyskyt pankreatického karcinomu u spo-
radické chronické pankreatitidy je az 17 krat éas-
t&j5i nez u bézné populace.

Vyznamnou roli hraje doba trvani chronické
pankreatitidy obecné chronického zanétlivého

KLICOVA SLOVA
chronicka
pankreatitida
karcinom pankreatu
rizikové faktory

KEY WORDS
chronic pancreatitis

pancreatic
carcinoma

risk factors

4 incidence
karcinomu
pankreatu

< incidence
chronicke
pankreatitidy
v CR
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RR vzniku ca
pankreatu po
chronické
pankreatitidé »

diagnostika
endosonografii »

inzulin - promotor
pankreaticke
karcinogeneze »

hereditarni
pankreatitida »

procesu. Uvadi se doba 5-10 let trvani chronic-
ké pankreatitidy, po které je tFeba nemocné pra-
videlné sledovat pravé vzhledem k moznosti
vzniku pankreatického karcinomu [3]. Podle tzv.
case-control studii je relativni se riziko vzniku
pankreatického karcinomu u osob s chronickou
pankreatitidou pohybuje v rozmezi 2,31-8,5 [4].

Problém je, predeviim u stardich osob, diferen-
cialni diagnostika mezi lokalni zanétlivou lézi pan-
kreatu a lézi nadorovou. Vyznamnym pfinosem
a dnes zasadni diagnostickou metodou je vySetfeni
slinivky bfisni endosonogralicky s moznosti cile-
ného odbéru pankreatické tkané trucat-jehlou
anebo s mozZnosti odbéru pankreatické cytolo-

gie tenkou CHIBA jehlou.

DIABETES MELLITUS

Dnes existuji studie upozorfiujici na vztah mezi
diabetes mellitus a pankreatickym karcinomem,
ato nejen u diabetiki 1. typu, ale i u nemocnych
s diabetem 2. typu [5]. Zda se, Ze inzulin se maze
jevit jako promotor pankreatické karcinogeneze.
Lidské pankreatické adenokarcinomy totiz ex-
primuji inzulinové receptory, které stimuluji mi-
tézu. Navic miZe vysokad hladina inzulinu u osob
s inzulinovou rezistenci nepfimo iniciovat karci-
nogenezi cestou IGF (insulin-like growth factor).

TELESNA HMOTNOST A FYZICKA AKTIVITA
Jak jiz bylo zminéno, diabetes mellitus a inzuli-
nova rezistence patfi mezi rizikové faktory vzniku
pankreatického karcinomu. A pravé tyto stavy
jsou zvlasté Easto spojeny s nadmeérnou télesnou
hmotnosti.

V souZasnosti existuji 2 studie prokazujici, ze
vysoka télesna hmotnost (body mass index/BMI
nad 30 kg/m®) zvy3uje vyskyt pankreatického kar-
cinomu, a naopak fyzicka aktivita a pokles BMI
riziko pankreatického karcinomu snizuji [6.7].

KOURENI

Rada dobfe definovanych case-control studii
dokumentuje, Ze koufeni je skuteéné vyznam-
nym rizikovym faktorem vzniku pankreatického
karcinomu [4]. Otazkou zfistava ovlivnéni frek-
vence pankreatického karcinomu u osob, které
koufit pfestanou. Zda se, Ze teprve interval
10 let nekufactvi je vyznamnym faktorem ovliv-
néni vzniku pankreatického karcinomu u byva-

Iych kutaki.

STRAVA
Cervené maso a strava bohata na cholesterol jsou
obecné uznané rizikové faktory vzniku pankrea-

tického karcinomu. V italské studii byla pfima
zavislost vzniku pankreatického karcinomu pro-
kazana u osob pravidelné konzumujicich Zerve-
né maso, parky, jatra ale i Sunku. Naopak jakoby
protektivné pisobi ovoce, olivovy olej a ryby. Bo-
huzel, viechny tyto poznatky byly ziskany pro-
stfednictvim studit, které maji metodologicke li-
mitace, takze povazovat vysledky za jednoznaéné
ve smyslu standardu nelze [8].

KAVA A ALKOHOL

I pfes ojedinéla pozorovani o mozném vztahu
mezi pitim kavy a vznikem pankreatického kar-
cinomu neexistuje metodologicky odpovidajici
studie, ktera by tento vztah potvrdila Podobné je
to s alkoholem, ktery je rizikovym faktorem, jeli-
koz indukuje pankreatitidu [8-10].

GENETIKA

V soucasné dobé neobyéejné intenzivné studo-
vana oblast v pankreatologil. Pankreaticky karct
nom je spojen s fadou genetickych syndroma,
jako napf. Peutzv-Jeghersiv syndrom, here-
ditarni non-polypézni karcinom stfeva, heredi-
tarni plicni karcinom a dalsi. Neobyéejné wy-
znamna v tomto smyslu je hereditarni pankrea
titida, onemocnéni, které dnes bylo jiZ pfesné
identitikovano [11], u néhoz riziko vzniku karci-
nomu je uvadéno 60-80krat Castéji nez u bézné
populace [12,13]. Hereditirni pankreatitida je
autozomalné dédiéné onemocnéni s penetract
asi 80 %, pfi niz zasadni roli hraji zmény gene-
tické aberace pro kationicky trypsinogen a CFTR
mutace [ 14].

ZAVER

JestliZe v soufasné situaci jsou nae mozZnosti
screeningu pankreatického karcinomu a Zasna dia-
gnostika nemoci limitovany, je evidentni, Ze je
tfeba se pokusit vyhledavat rizikové laktory one-
mocnéni a dispenzarizovat osoby, u nichz jsou
rizikové faktory vzniku pankreatického karci
nomu pfitomny. Vyznamnym rizikovym faktorem
jevek. Pravé nemocni vy3siho veku s chronickou
pankreatitidou vyZaduji stejné jako mladi pacienti
s formou hereditarni zcela pravidelné a systema-
tické kontroly zdravotniho stavu. Tyto kontroly
spocivaji jednak ve vyuZiti modernich zobrazova-
cich metod véetné cilenych endosonogralickych
biopsii a intraduktalni pankreatické endosono-
gralie, jednak v odbérech nadorovych markerd,
z nichz je v klinické praxi stale vyuZivan sérovy
CA 19-9 a v bioptickém materialu pfedeviim
proonkogen K-ras.

CES GER REV 2007; 5(2): 65-67

38



JE CHRONICKA PANKREATITIDA RIZIKOVY FAKTOR KARCINOMU PANKREATU?

LITERATURA

1. Hanely AJ, Johnson KC, Villeneuve PJ, MaoY. Cana-
dian Cancer Registries Epidemiology Research Grou.
Physical activity, anthropometric factors and risk of
pancreatic cancer: results from the Canadian enhan-
ced cancer surveillance system. Int ] Cancer 2001; 94
140-147.

2. Hemminki K, Li X. Familial and second primary
pancreatic cancer: a nationwide epidemiologic study
from Sweden. Int ] Cancer 2003; 103: 525-530.

3. Lowenlels AB, Maisonneuve P, Cavallini G et al
Pancreatitis and the risk of pancreatic cancer. Interna-
tional Pancreatitis Study Group. N Engl ] Med 1993;
328 1433-1437.

4. Maisonneuve P, Lowenlels AB. Chronic pancreatitis
and pancreatic cancer. Dig Dis 2002; 20: 32-37.

5. McCarty MF. Insulin secretion as a determinant of
pancreatic cancer risk. Med Hypotheses 2001; 57:
146-150.

6. Michaud DS, Giovannucci E, Willett WC et al. Phy-
sical activity, obesity, height, and the risk of pancrea-
tic cancer. Jama 2001; 286: 921-929.

7. Michaud DS, Giovannucci E, Willett WC et al.
Dietary meat, diary products, fat, and cholesterol and
pancreatic cancer risk in a prospective study. Am
] Epidemiol 2003; 157: 1115-1125.

8. Soler M, Chatenoud L, La Vecchia C et al. Diet,
alcohol, coffee and pancreatic cancer: final results
from an ltalian study. Eur ] Cancer Prev 1908; 7:
435-400.

9. Ye W, Lagergren ], Weiderpass E et al. Alcohol abu-
se and the risk of pancreatic cancer. Gut 2002; 51:
236-1230.

10. MacMahon B, Yen S, Trichopoulos D et al. Cotfee
and cancer of the pancreas. N Engl ] Med 1981; 304
630-633.

11. Lowenfels AB, Maisonneuve P, DiMagno EP et al
Hereditary pancreatitis and the risk of pancreatic
cancer. International Hereditary Pancreatitis Study
Group. ] Natl Cancer Inst 1997; 89: 442-446.

12. Lynch HT, Brand RE, Deters CA et al. Hereditary
pancreatic cancer. Pancreatology 2001; 1: 466-471.
13. Malka D, Hammel P, Maire F et al. Risk of pan-
creatic adenocarcinoma in chronic pancreatitis. Gut
2002; 51: 849-852.

14. Silverman DT. Risk factors for pancreatic cancer:
a case-control study based on direct interviews. Tera-
togenesis Carcinog Mutagen 2001; 21: 7-25.

doruceno do redakce 30. 1. 2007
prijato k publikaci 27. 3. 2007

PROF. MUDR. PETR DITE, DRSC.
MUDR. IVO NOVOTNY, CSC.
MUDR. JAN TRNA
MUDR. HANA NECHUTOVA
MUDR. ARONA SEVCIKOVA
MUDR. HANA DUJSIKOVA
MUDR. MARIE PRECECHTELOVA
INTERNI HEPATOGASTROENTEROLOGICKA KLINIKA

LF MU A FN BRNO, PRACOVISTE BOHUNICE
PDITE@FNBRNO.CZ

39



2.1. Koufeni a karcinom pankreatu

Vztah PC ke dvéma udavanym rizikovych faktorim (koufeni a diabetes mellitus)
hodnotila nase niZze uvedena studie, ktera poukazala na zvysené riziko PC ptfedevsim pii
kumulaci jednotlivych rizikovych faktord. V analyzované skupiné pacienti s PC bylo 24
% diabetikd, 25,3 % kurdkd a 50,6 % kouficich diabetikti. U kutaki byl PC
diagnostikovan v praimérné nizs§im véku (64,7 let) nez u nekuiaku (67,4 let). Nejnizsi
prumérny vek (62,5 let) pfi stanoveni diagnézy PC meéli koufici diabetiky. VétSina
pacientii kutdki (66,5 %) koufila denné vice nez 10 cigaret. U kufdki byla diagnéza PC
stanovena Cast&ji (v 52,4 %) jiz do 1 roku od prvnich pfiznaki — coZz mize mimo jiné

poukazovat na rychlejsi progresi této malignity u kurak.

Dit¢ P, Trna J, Bélobradkova J et al. Pankreaticky karcinom — vztah k diabetes
mellitus a koui'eni. Vniti Lek. 2011;57(2):159-162.

ublikovana puvodni prace - kvantitativni podil uchazece 20 % - koordinace préace,
p p p p p

vySetfovani a dispenzarizace pacientd, sbér a analyza dat)
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Pankreaticky karcinom — vztah k diabetes mellitus
a koufeni

P. Dit', ). Tma', J. Bélobradkovd', I. Novotrny?, M. Hermanova?, P. Vickovd!, K. Klimaova!, B. Kianicka*, Abdul Lemine!, M. Liberda®, E. Geryk'
" Interni gastroenterologickd klinika Lekarskeé fakulty MU a FIN Brno, pracovisté Bohunice, prednosta prof. MUDr. Ales Hep, CSc.

2 Masarykiiv onkologicky iistav Brno, Feditel prof. MUDr. iff Vorlizek, C5c.

?1. patolagicko-anatomicky iistav Lekarské fakulty MU a FIN u sv. Anny Brno, prednostka praf: MUDr. Markéta Hermanovd, Ph.D.

* Gastroenterologické oddélent II. interni kliniky Lékarské fakulty MU a FIN w sv. Anny Brno, prednosta praf. MUDr. Miroslav Soucek, CSc.

# Interni oddéleni nemacnice Valasské Mezifici, prednosta prim. MUDr. Pavel Prodélal

Souhrn: Uvad: Karcinom pankreatu pati k onemocnénim s velmi nepfizniviym vjvojem. Jednou z pfitin je neobylejné agresivni rast nd-
doru av naprosté vétsiné pfipadii pozdni, dalsi |é¢bu limitujici diagnaostika. Kromé toho neexistuje Zzadny efektivni screeningovy program
karcinomu pankreatu, takZe jednou z alternativ diagnostiky asnych stadii nemoci je identifikace rizikovjch faktort spojenych sevznikem
pankreatického karcinomu. Obecné jako rizikovy nadorovy faktor je udavano koufeni, a pokud jde o pankreaticky karcinom, tak piitom-
nost diabetes mellitus. Cilem nasi prospektivni studie u osob s karcinomem pankreatu bylo identifikovat nemocné s pritomnym diabetes
mellitus a rozdélit je na kufaky a nekufaky - ve vztahu k nalezu pankreatického karcinomu. Materidl a metodika: Celkem bylo zafazeno
83 osob, 50 muzii a 33 Zen s pankreatickym karcinomem, a tyto byly rozdéleny do 3 skupin - nekufici s diabetes mellitus, kufaci a kufaci
s diabetes mellitus, u skupiny muzd cinil primémy vék 64,2 roku, uZen 59,8 roku. Karcinom pankreatu byl potvrzen histolomorfologicky
na zakladé vyietfeni pankreatickych biopsii nebo histologie pankreatické tkiné ziskané béhem operaéniho redeni. Vyisledky: U osob s dia-
betemn byl pankreaticky karcinom diagnostikovan za 3 avice let od prvjich sympromd nemoci, u kufiki byla vétSina diagndz stanovena jiz
do 1. roku od prvych dyspeptickych sympromii. Prokazali jsme, Ze s poctem wkoufenych cigaret denné stoupa procento osob s naslednou
diagnézou karcinomu pankreatu (do 10 cigaret denné u 33,3% a nad 10 cigaret denné 66,5 %). PFitom nejvétsi vyskyt karcinomu pankre-
atu byl spojen se soucasné pritomnym diabetem a koufenim - u 42 osob (50,6%). Zdvér: Pankreaticky karcinom byl prokazan u 24% osob
s diabetes mellitus, u 25,3% kufaki bez diabetu a u vice nez 50% kuraki se soucasnym diabetes mellicus. Domnivame se, Ze koufeni je
samestatnym rizikovym faktorem indukce pankreatického karcinomu a pii pfitomném diabetes mellitus koufeni riziko vzniku pankreatic-
kého karcinomu vyznamné zvySuje.

Kli¢ovd slova: pankreaticky karcinom - diabetes mellitus - koufeni

Pancreatic cancer — association with diabetes mellitus and smoking

Summary: Introduction: Pancreatic cancer is a disease with rather poor prognosis. This can be explained, among other reasons, by unusu-
ally aggressive course of the tumour growth and, in the majority of cases, late, and thus further treatment limiting, diagnesis. In addition,
no effective screening programme for pancreatic cancer is available and thus identification of risk factors associated with the develop-
ment of pancreatic cancer represents a possible approach to diagnosing early stages of the disease. Smoking represents a general and
diabetes mellitus a specific risk factor for pancreatic cancer. The aim of our prospective study in pancreatic cancer patients was to identify
patients with diabetes mellitus and divide these into smokers and non-smokers - in association with the diagnosis of pancreatic carci-
noma. Materials and methods: We included 83 patients, 50 men and 33 women, with pancreatic cancer who were divided into 3 groups -
non-smokers with diabetes mellitus, smokers and smokers with diabetes mellitus; the mean age was 64.2 years in male and 59.8 years
in female patients. Pancreatic cancer was confirmed histomerphologically from pancreatic biopsies or a histology of pancreatic tissue
obtained during a surgery. Results: Pancreatic cancer was diagnosed after 3 or more years in patients with diabetes mellitus, the majority
of diagnoses in smokers were made within the first year from the first dyspeptic symptoms. We found that the proportion of patients with
subsequent diagnosis of pancreatic cancer increased with the number of cigarettes smoked per day (33.3% up to 10 cigarettes per day
and 66.5% over 10 cigarettes per day). The highest incidence of pancreatic cancer, in 42 persons (30.6%), was associated with concurrent
diabetes and smoking. Condusion: Pancreatic cancer was identified in 24% of patients with diabetes mellitus, 25.3% of smokers with no
diabetes and in more than 50% of smokers with diabetes mellitus. We assume that smoking is an independent risk factor for pancreatic
cancer induction and it importantly increases the risk of pancreatic cancer in patients with diabetes mellitus.

Key words: pancreatic cancer - diabetes mellitus - smoking

Uvod

Vniti Lék 2011; 57(2): 159-162

Karcinom slinivky bfigni patii v soucas-
nosti k malignitdm s obzvlasté nepfi-
znivou progndzou. Priblizné 250 000
nové diagnostikovanych pripadd za

kalendaini rok je nasledovano stejnym
mnozstvim Gmrti na pankreaticky kar-
cinom za stejné obdobi. Jedina efek-
tivni terapie je chirurgicka resekce na-
doru, ale diagnostika onemocnéni je

v naprosté vétiiné pfipadd diagnos-
tikou pozdni, a proto neni divu, Ze
Sleté preziti onemocnéni je udavano
v 5-7% [1,2]. Navic pankreaticky kar-

cinom patfi k nadordim neobycejné
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agresivnim, metastdzy jsou dcasté
i u nadordl centimetrovych rozmérQ
a rezistence k chemoterapii a radiote-
rapii je charakteristickou.

Vzhledem k tomu, Ze ¢asna diagnos-
tika pankreatického karcinomu je neu-
spokojiva, jsou hleddny rizikové faktory,
které mohou vznik nadoru indukovat,
priibéh onemocnéni vyznamné ovliv-
fiovat a které mohou byt za uréitych
okolnosti ¢asnym diagnostickym mar-
kerem. Mezi takové faktory patfi ne-
pochybné diabetes mellitus a koufeni
[3.4]. Diabetes mellitus je spojovan
s pankreatickym karcinom jiz fadu let
[5-8]. Stardi studie se vénovaly dia-
betu jako rizikovému faktoru [9-12],
v posledni dobé je vénovana pozornost
objeveni se diabetu u stariich osob
jako varujiciho signalu z mozné na-
sledné manifestace pankreatické ma-
lignity [3,13-15].

Pro¢ dochazi ke vzniku malignity, vy-
chazejici z exokrinni ¢asti pankreatu
u osob s diabetem, neni stdle zcela
uspokojivé vyfeseno. U osob s diabe-
tes melllitus 2. typu je wznamny vliv
inzulinové rezistence s naslednou zvy-
senou tvorbou inzulinu [16-18]. To
vede jednak k vycerpani p bunék pan-
kreatu, jednak dochazi ke zvyieni ris-
tovych a stimulacnich pasobkd, kreré
se wznamné podili na karcinogenezi
pankreatu. Existuje skupina osob s ge-
neticky indukovanym diabetes melli-
tus [9], u nichz se pankreaticky karci-
nom vétdinou objevi po dlouhodobém
trvani diabetu, a skupina, kdy se dia-
betes mellitus objevi kritce pfed sta-
novenim diagnozy pankreatického kar-
cinomu, a stava se tak pryym moznym
pfiznakem vyvijejici se malignity Zlazy
[19,20].

Koufeni je obecné pfijato jako sa-
mostatny rizikovy faktor nejen karci-
nomu plic, ale i jako mozny rizikovy
faktor u osob s karcinomem Zaludku,
pankreatu a tlustého stieva. Koufeni
dle literarnich udajd zvySuje 2-3krat ri-
ziko vzniku pankreatického karcinomu
[7,21,22]. V nasi prospektivni studii

jsme u 83 osob s karcinemem pan-
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CAP+ DM
muZi 13
Zeny 7
primémy vék/roky 67,4

Tab. 1. Soubor vySetfenych osob s karcinomem pankreatu.

CAP+DM +

Koufeni CAP + koufeni
25 12
17 9
62,5 64,7

kreatu sledovali vztah nemoci k diabe-
tes mellitus a ke koufeni.

Statistické hodnoceni bylo prove-
deno pomoci Studentova T-testu.

Material a metodika

Bylo vysetfeno celkem 83 osob z regio-
nt Moravy, u nichz byl histologicky ve-
rifikovdn adenokarcinom pankreatu.
Verifikace byla provedena na bioptic-
kych vzorcich, ziskanych bud punkéni
biopsii pod endosonografickou kon-
trolou, vysetfenim peroperacnich bio-
psii, nebo resekatu nadorové thkané.

Sledovany soubor tvofilo celkem
33 zen pramérného véku 62,8 roku
a 50 muzd primérného veku 67,1 roku.
Charakteristiku souboru ukazuje
tab. 1. U 20 osob - nekufikd byl pro-
kazan karcinom slinivky bfisni u 1 z vy-
setfenych, u 21 osob byl karcinom
pankreatu spojen s pravidelnym koure-
nim cigaret po dobu minimalné 5 let.
Tyto osoby byly rozdéleny na kuiaky
do 10 cigaret denné a nad 10 cigaret
denné. U kufakid nad 10 cigaret denné
byl karcinom pankreatu diagnostiko-
van v 66,5% pfi primérné dobé kou-
feni 14,4 roku (p < 0,01).

Ve skupiné kurakd do 10 cigaret
denné byl identifikovan karcinom pan-
kreatuv 33,3 % pfi dobé koufeni v pri-
meéru 7,8 roku (p < 0,01) (tab. 2).

Zajimavy vysledek jsme ziskali pfi
hodnoceni intervalu, za ktery od pr-

vych symptomii nemoci byla stano-
vena diagnodza karcinomu pankre-
atu. U osob s karcinomem pankreatu
a soucasné pfFitomnym diabetem byla
v 50% pfipadi stanovena diagndza za
1-3 roky od vzniku symptomil, u osob -
kufdkl s karcinomem pankreatu bez
diabetu byl u 52,4% pFipadd diagnos-
tikovan karcinom jiz do 1 roku od
vzniku symptomd. Ve skupiné osob
s karcinomem pankreatu, které byly
kufiky a soucasné diabetiky, byla dia-
gndza karcinomu stanovena v 35,2%
béhem 1. roku a v 38,1% béhem in-
tervalu ne delsim nez 3 roky (tab. 3).
Z uvedenych vysledkt vyplyva, ze kou-
feni je samostatnym vyznamnym rizi-
kovym faktorem karcinomu pankreatu
a efekt koufeni s pfitomnym diabetes
mellitus se v karcinogenezi pankreatu
ziejmé potencuji.

Diskuze

Nage nadlezy potvrzuji skutecnost
o koufeni jako mozném rizikovém fak-
toru pfi vzniku pankreatického karci-
nomu [21,22]. Riziko vzniku karci-
nomu je dle nasich nalezd vétsi u osob,
které pravidelné koufi delsi dobu, ve
studii 10 let oproti 5 letdm a pfimo
souvisi s mnozZstvim vykourenych ciga-
ret denné. Nehodnetili jsme skupinu
tzv. byvalych kurakd, kdy byle proka-
zdno, Ze u této skupiny neni souvis-
lost mezi poctem dfive vykoufenych

(N=21).

. Priimérna doba
Podet cigaret/den kouteni (roky)
< 10 cigaret 7,8
> 10 cigaret 14,4
nekurdak N = 20 0,0

Tab. 2. Karcinom pankreatu u osob bez diabetes mellitus - vliv koufeni

Karcinom %
pankreatu
7 33,3
66,5
1 p<0,01
3 14,2

Vit Lek 2011; 57(2): 159-162
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veni diagndzy (N - 83).

Tab. 3. Karcinom pankreatu, diabetes mellitus a koufeni - interval stano-

Interval CAP+ DM CAP + DM + koufeni CAP + kouieni
N=20 N=42 MN=21
< 1rok 4(20%) 15 (35,7 %) 11(52,4%)
p<0,01
1-3 roky 10 (50 %) 16 (38,1 %) 6(28,5%)
> 3 roky 6 (30 %) 11(26,2 %) 4(19,1%)

cigaret a vznikem pankreatického kar-
cinomu. Fuchs et al [21] nalezli, ze az
20leta expozice koufeni je spojena se
vznikem pankreatického karcinomu,
dle nasich vysledkd je viak tento inter-
val wznamné kratii. Dle studie Bonel-
liho et al [4] je viak riziko vzniku pan-
kreatického karcinomu u kurakd mirné
nizéi - 20,0%, nez je tomu u jinych na-
dori, kde je riziko popisovano v roz-
mezi 15-27% [12,21,22].

Ve shodé s jinymi studiemi [12,23]
jsme zaznamenali statisticky vyznamny
vztah mezi pfitomnym diabetes melli-
tus a pankreatickym karcinomem. Pro-
toZe v nasi studii nepfesahl BMI 30,0,
nezda se, Ze by obezita mohla byt vy-
znamnym faktorem u nemocnych na-
seho souboru. Existuje viak Fada dal-
sich faktord, které jsou davany do
souvislosti s indukci nadorového bu-
jeni pankreatické tkané u diabetikd
[24-26].

U osob s karcinomem pankreatu
a soucasné pfitomnym diabetem byla
v 50% pfipad( stanovena diagndza za
1-3 roky od vzniku symptomii, u osob-
-kufakd s karcinomem pankreatu bez
diabetu bylo 52,4 % piipadi diagnosti-
kovidno jiz 1 rok od vzniku symptomd.
Ve skupiné osob s karcinomem pan-
kreatu, krefi byli kurdky a soudasné
diabetiky, byla diagndza karcinomu
stanovena v 35,2% béhem 1. roku
a v 38,1% béhem intervalu ne delsim
nez 3 roky (tab. 2). Znamena to, ze
karcinom pankreatu u diabetikd ma
dlouhodobé symptomaticky nevyrazny
pribéh.

Predstava maligni transformace
bunék exokrinniho pankreatu pfi pri-
marnim postizeni bunék endokrinni
casti Zlazy je zaloZena na predstavé, ze

zvyiend inzulinova rezistence u osob
s diabetes mellitus 2. typu je nasle-
dovana zwienou produkci inzulinu
B burikami pankreatu. Toto vede jed-
nak kvyéerpani kapacity bunék Langer-
hansovych ostrivkd, ale i k navyseni
lokalni koncentrace ristovych a stimu-
lagnich piusobkd, které spolecné s in-
zulinemii vedou k malignimu zvratu
bunék exokrinniho pankreatu.

Je rovnéz predpokladana existence
2 podskupin pacientd, u nichz se sou-
¢asné objevil diabetes mellitus a pan-
kreaticky karcinom. Prvou skupinu
tofi lidé s diabetes mellitus, ktery je
zikladnim onemocnénim, ke kterému
se pridavaji daldf rizikové faktory (kou-
feni, nadvaha, chronicka pankreatitida
apod.). Diabetes je zde pFedeviim teré-
nem, ve kterém dochazi k iniciaci karci-
nogeneze zldzy.

Druhou skupinu tvoii osoby, u nichz
se diabetes mellitus 2. typu objevil né-
kolik let pred objevenim se symptom
a stanoveni diagnozy pankreatic-
kého karcinomu. Lze pfepokladat, ze
u téchto osob, vétiinou vysiiho véku,
je objeveni se diabetu prvou znamkou
nasledné diagnostikovaného pankrea-
tického karcinomu. Ve studii Trny et al
[3] byl diabetes mellitus identifikovan
v 35,2% zemtelych osob s pankreatic-
kym karcinomem. U 28,1% osob sle-
dovaného souboru predchazela dia-
gnoza diabetu 3 roky pfed stanovenim
diagndzy karcinomu pankreatu.

Epidemiologicka data prokazuji
prakticky dvojnasobné asty vyskyt
karcinomu pankreatu u osob s dia-
betes mellitus. Kromé toho je oviem
nutno uvazit i zvysujici se incidenci dia-
betes mellitus 2. stupné v naii popu-
laci, coz je ve spojeni se soucasnym zi-

votnim stylem [27] jisté vyznamnym
faktorem vzniku pankreatického kar-
cinomu [28]. Protoze je diagnostika
karcinomu pankreatu obecné stile
diagnostikou prevazné pozdni a pro-
toze vlastni pankreaticky adenokarci-
nom se vyznacuje neobydejnou agresi-
vitou, véetné metastazovani, zdd se byt
jistym fedenim identifikace rizikovych
faktord, které jejich nositele umozni
dispenzarizovat. Zdd se, Ze nenf nic
snadnéjsiho nez zménou zivotnich
a dietetickych navykd, ablizem cigaret
nebo zménou télesné hmotnosti pfed-
chazet indukei karcinogeneze pankre-
atu u téchto osob. Bohuzel je stile sku-
teénosti, Ze i pfesto, Ze fadu rizikovych
faktort zname, nejsme stdle schopni je
eliminovat.

Price je soucasti grantového projektu IGA

NS 0861-4.
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2.2. Chronicka pankreatitida a karcinom pankreatu

2.2.1. Etiopatogeneze, klasifikace a diagnostika chronické pankreatitidy

Chronicka pankreatitida (ChP) piedstavuje progredujici zanét zlazy, vyustujici v
nevratné morfologické zmény a postizeni exokrinni a pozdéji 1 endokrinni funkce
pankreatu. V rozvinutych zemich je ChP spojena piedevsim s nadmérnou dlouhodobou
konzumaci alkoholu. Zvlastni skupinu pacientd piedstavuji ti s geneticky podminénou
hereditarni pankreatitidou, u kterych je extrémné vysoké riziko rozvoje PC.

Souhrn informaci o etiopatogenezi, klasifikaci a diagnostice ChP poskytuje nize uvedena
prehledova prace. Je popsana mirn¢ narustajici incidence ChP, kdy nejcastéjsi etiologicky
faktor i nadale ptredstavuje alkohol. Nartistaji vSak znalosti o dalSich typech ChP —
genetickd ChP, AIP apod. Jako dilezité se jevi téz interakce mezi jednotlivymi
rizikovymi faktory rozvoje ChP. Nize uvedend prace dale uvadi moznosti diagnostiky
ChP — od anamnézy a fyzikalniho vySetieni (bolesti u 85-90 % pacientt, hubnuti, ikterus,
steatorhea, diabetes, vzacné ascites a fluidothorax), laboratorni testy (vedle béznych testt
predevsim genetické vySetfeni a stanoveni hladiny IgG4) pifes neinvazivni zobrazovaci
metody (CT, NMR) az po popis role endoskopickych metod (ERCP, EUS). Zminény jsou
i zaklady 1é¢by ChP — medikamentdzni (substituce pankreatickymi fermenty + analgetika
S paracetamolem jako prvni volbou), endoskopické drendzni vykony u pacient
s obstruktivni ChP ¢i chirurgické vykony drenazni 1 resekéni. Je zdiraznéna 1 zésadni role
ChP jako rizikového faktoru rozvoje PC. Pacienti s ChP (pfedev§im hereditarni)

predstavuji vhodnou skupinu pro dispenzarizaci a screening PC.

Dit¢ P, Trna J, Novotny | et al. Chronickd pankreatitida v roce 2011. Vnitr Lek.
2011;57(11):891-6.

(publikovana piehledova prace - kvantitativni podil uchazeée 30 % - koncept,

vyhleddvani a analyza literatury, Cast textu publikace)
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Souhrn: Chronicka pankreatitida patfi mezi nemoci s mirné, ale trvale nardstajici incidenci. V soucasné dobé je nejcast#jsim rizikovym fak-
torem alkohol, ale zvla3té pozorné jsou sledovany nové formy tzv. nealkoholické chronické pankreatitidy, jako je pankreatitida geneticky
indukovand a autoimunitni forma nemoci. Alkohol je sice stile nejéastéjsi pfi¢inou nemoci, ale faktem je, e alkohol je pouze faktorem
rizikovym a teprve v souéinnosti s dalimi fakrory, nap¥. genetickymi, nemoc indukuje. V diagnostice maji zdsadni roli metody zobrazovaci,
neinvazivni magnetickd rezonance a CT, jiz invazivni, ale bezpeéna endosonografie a diagnosticky jen vyjimeéné ERCP, které je pravé kvali
své invazivité dnes metodou predeviim terapeutickou. Kromé toho jsou vyuzivdany markery genetické - CFTR mutace, SPINK 1 a PRRS 1
gen, u autoimunitni formy stanoveni pfedeviim imunoglobulinu G4 a event. pankreaticka biopsie. Konzervativni terapie [é¢i symptomy
nemeoci, fj. pankreatickou malabsorpci (enzymy s wsokym obsahem lipdzy) a pankreatickou bolest, kdy je jako prvni lék volby doporucen
paracetamol, pozdéji tzv. synaptickd analgetika. Alternativou terapie je lé¢ba endoskopicka (drendzni vykony) a lé¢ba chirurgickd - drenaz
a resekce. Chronicka pankreatitida hereditarni a nehereditdrni patii mezi vyznamné rizikové faktory indukce pankreatického karcinomu,
a proto je dispenzarizace osob s témito nemocemi nutnd.

Kliéova slova: chronickd pankreatitida - TIGARO klasifikace - hereditarni pankreatitida - autoimunitni pankreatitida - pankreatické
enzymy
Chronic pancreatitis in 2011

Summary: The incidence of chronic pancreatitis grows slowly but steadily. At present, alcohol is the most frequent risk factor, al-
though the new forms of so called non-alcoholic chronic pancreatitis, such as genetically induced pancreatitis and its autoimmune
variety, are carefully watched. Alcahol consumption continues to be most closely associated with the disease, though it is no more
than a risk factor and other aspects, e.g. genetic predisposition, are prerequisite to the disease development. Imaging methods
play a fundamental role in diagnosing the disease; non-invasive magnetic resonance and CT, invasive but safe endosonography,
and diagnostically rarely used ECRP that, because of its invasive nature, is currently predominantly used for therapeutic purposes.
Genetic markers are also exploited, including CFTR mutation, SPINK 1 and PRRS 1 gene, immunoglobulin G4 in the autoimmune
form of the disease as well as, alternatively, pancreatic biopsy. Disease symptoms, i.e. pancreatic malabsorption (enzymes with
high lipase content) and pancreatic pain are treated conservatively, with paracetamol as the first line therapy for pain followed,
if necessary, by so called synaptic analgesics. Alternatively, endoscopic techniques (drainage) or surgery (drainage and resection)
are applied. Hereditary and non-hereditary chronic pancreatitis is among the risk factors for pancreatic cancer and thus patients
with these diseases should be closely followed up.

Key words: chronic pancreatitis - TIGARO classification - hereditary pancreatitis - autoimmune pancreatitis -
pancreatic enzymes

__ Vnit¥ Lék 2011; 57(11): 891-896

Uvod

Incidence chronické pankreati-
tidy je rozdilnd, napt. ve Svycarsku
je udavan podet novych pfipadi na
100 000 obyvatel na 2 za rok, v Pol-
sku na 4 za rok a ve Skandinavii na
8-10 pripadd za rok. Zcela wvyji-
meény tdaj je z Finska - 23 osoby na
100 000 obyvatel za rok [1]. V Ceské
republice je incidence chronické pan-
kreatitidy 7,9 [2]. Rozdily v incidenci
nemoci jsou ddny fadou faktort, jako
je zplsob stravovdn( ¢ dennf pFijem
alkoholu, ale i genetické faktory.

Kromé toho i metodiky ziskavani epi-
demiologickych dat byly rozdilné,
pfesto lze konstatovart, Ze ve stfedni
Evropé je incidence chronické pan-
kreatitidy v rozmezi 6,0-8,0.
Chronickd pankreatitida je stile de-
finovana jako trvale progredujici stav,
kdy je funkéni parenchym zlazy po-
stupné nahrazovan vazivem, a v po-
kroc¢ilych stadiich choroby dochazi
k vzniku exokrinnf a termindlné i endo-
krinni pankreatické nedostateénosti.
V neddvné dobé nové identifikované
formy nemoci (napf. autoimunitni

forma pankreatitidy) tuto definici
zcela nespliujf.

V poslednich letech jsme svédky po-
kusti o vytvofeni nové klasifikace chro-
nické pankreatitidy. Vedle nej¢astéji
pouzivané klasifikace dle etiologickych
faktord, zvefejnéné v roce 2001 a ozna-
¢ené jako TIGARO [3], je uvadéna kla-
sifikace ANNHEIM. Tato klasifikace je
vyjadrenim snahy o co nejkomplexnéjsi,
ale i nejdetailnéjsi klasifikaci onemoc-
néni, ale pravé diky snaze o detailnost
se tato klasifikace stala z praktického
pohledu az nepouzitelnou.
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Klasifikace chronické

pankreatitidy dle etiologickych

faktort (TIGARO klasifikace)

T - toxickometabolicka forma (alko-

hol, nikotin, hyperlipidemie, uremie,

léky, toxiny)

I - idiopaticka forma

* idiopatickd forma s ¢asnym zacat-
kem nemoci

* idiopatickéd forma s pozdnim zadat-
kem nemoci

* tropicka forma

G - genetickd forma

* hereditarni chronicka pankreatitida
s pritkazem geneticky indukované au-
toakrtivace intrapankreatického kati-
onického trypsinogenu na kodému
29, 122 na trypsin (SPINK 1, PRSST
mutace)

* autozomalné recesivni forma (CFTR
mutace)

* deficit a-1-antitrypsinu

A - autoimunitni forma

R - rekurentni akutni pankreatitida

spojend s morfologickymi zménami

chronické pankreatitidy

* ischemicka pankreatitida (cévnf
zmeény)

* postiradiacni

* postnekroticka (reziduum po tézké
akutni pankreatitidé)

* pancreas divisum

O - obstruktivni forma

* obstrukce vyvodu (kimen, nador)

* stendza Vaterovy papily

* cystoid utlaéujici pankreaticky vyvod

* vyvojova anomadlie

* jizva po traumatickém postizeni zlazy

Uvedena klasifikace je odrazem na-
Sich soucasnych znalosti o rizikovych -
etiologickych faktorech, které indukuji
vznik chronické pankreatitidy. V napro-
sté vétsing plati (vyjimkou je forma he-
reditarni, obstruktivni a zfejmé i auto-
imunitni), zezminéné etiologické fakrory
samostatné nevedou ke vzniku chro-
nické pankreatitidy, jsou tedy pouze ri-
zikovymi faktory, které se uplatni az za
pHtomnosti nékterého z daldich fak-
tord. Tim lze i vysvétlit, pro¢ néktefi al-
koholici maji ,jen* jaterni cirhdzu a ne
chronickou pankreatitidu a naopak.
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Etiopatogeneze chronické
pankreatitidy

V etiopatogenezi chronické pankreati-
tidy je v poslednich letech pozornost
soustfedéna na faktory genetické a au-
toimunitni formu nemoci.

Alkohol je presto v pramyslové vy-
spélych zemich nejcastéjsim rizikovym
faktorem vzniku nemoci [4]. V pri-
myslovych zemich je az 80 % véech p#i-
padu chronické pankreatitidy ve vztahu
k abizu alkoholu. V ceské studii bylo
70 % vdech chronickych pankreatitid
ve vazbé na pravidelné a dlouhodobé
(del3i nez 5 let) popijeni alkoholu [2].
V soucasné dobé existuji 4 hlavni hypo-
tézy, kreré se pokouseji vysvétlit pato-
genezi onemocnéni:

1. tukovd degenerace pankreatickych
acint alkoholem;

2. poskozeni pankreatickych acinii
volnymi kyslikovymi radikaly;

3. destrukce pankreatickych acinG
v disledku duktdlni hypertenze, ktera
je indukovana obstrukei sekundérnich,
resp. tercidlnich pankreatickych véwvi
proteinovymi zatkami;

4. fibrézni zmény jako disledek epi-
zod akutni pankreatitidy.

Volné kyslikové radikély jsou ldtky
(reaktivni oxidativni substance) posko-
zujici membranu bunék a ovlivaujici
nitrobunécny metabolizmus a ¢innost
nitrobunéénych komponenti. Oxida-
tivni stres vede k peroxidaci bunéénych
membran. Tento stav je pficinou po-
Skozeni pankreatickych acint. Oxida-
tivni stres aktivuje tzv. stelatové buriky,
které indukujici proces fibrogeneze,
ktery je pak zasadni histomorfologic-
kou matrix vzniku chronické pankreati-
tidy, véetné trvalé progrese nemoci.

Na tvorbé pankreatickych konkre-
ment ve vyvodech se podili latka
nazvand lithostatin. Lithostatin je
vyznamnym faktorem precipitace bil-
kovin a kalcium karbonatu v v. super
saturované pankreatické Stavé.

Dal3im vyznamnym faktorem v pa-
togenezi chronické pankreatitidy je vy-
Ziva. Dietni navyky spojené s koufenim
a pfijmem alkoholu jsou jednémi z ve-
lice ¢astych patogenetickych faktor

chronické pankreatitidy, je viak tfeba
zminit, ze koufeni je dnes prokazano
jako jednoznaény a samostatny rizi-
kovy faktor vzniku chronické pankrea-
titidy [5].

V soucasné dobé maji zasadni roli
v etiopatogenezi nemoci, jak bylo zmi-
néno vwie, genetické aberace [6].

Cysticka fibréza je dostatecné zna-
mou chorobou v pediatrii, véetné své
abdominalni formy. Aviak CFTR mu-
tace byly prokazany nejen u osob
s cystickou fibrézou, ale rovnéz u ne-
mocnych s zv. idiopatickou formou
nemoci. Tito nemocni pfitom nikdy kli-
nickou formu cystické fibrézy neprodé-
lali. Pfitomnost CFTR mutace u osob
s idiopatickou formou chronické pan-
kreatitidy je prokdzana az u 25 % viech
osob s touto formou nemoci [7,8].

Neobycejné zavaznou genetickou
formou chronické pankreatitidy je he-
reditdrni forma chronické pankre-
atitidy. Je to vzacnéjdi onemocnéni,
spojené s genovymi mutacemi na chro-
mozomu 7Q35 kédovanym pro ka-
tionicky trypsinogen [9]. Hereditarn{
pankreatitida je vyznamnym rizikovym
faktorem pankreatického karcinomu.
Zmény pankreatické tkané vznikajf
v dasledku autoaktivace trypsinogenu
na trypsin, kterym je Zlaza potkozena
za pfitomnosti mutace oznadené jako
PRSS 1. Disledkem intrapankreatické
autoaktivace trypsinogenu na tryp-
sin dochdzi k akutnim minipankrea-
titidam, které se hoji produkei vaziva,
a dochazi k prestavbé Zlazy ve smyslu
chronické pankreatitidy.

K autoaktivaci intrapankreatického
trypsinu (neaktivni forma) na enzyma-
ticky aktivni trypsin dochazi bud' v dd-
sledku existence genetického faktoru
autoaktivaci podporujiciho, anebo
pro nedostatek faktoru, kery fyziolo-
gické autoaktivaci brani (zv. SPINK-1
genové mutace). Zatimco k vyvoldn{
chronické pankreatitidy staéi samotnd
pfitomnost genu pro kationicky tryp-
sinogen, tj. u hereditarni formy, zbylé
dva vyde uvedené geny jako takové
zmény pro chronickou pankreatitidu
nevyvolaji, avéak za pfitomnosti nékte-

Vnitf Lék 2011; 57(11): 891-896

47



____ VnitF Lék 2011; 57(11): 891-896

rého dalsiho rizikového faktoru, jako
je napf. piti alkoholu nebo koufeni,
mohou onemocnéni indukovat [10].

Autoimunitni forma chronické pan-
kreatitidy byla popsana v roce 1995, ale
poprvé se popis této formy nemociv ka-
zuistickém sdéleni objevil jiz v roce 1976.

V soucasné dobé jsou rozliSovany
2 histomorfologické formy této nemoci.

1. typ je spojen s vysokou sérovou
hladinou IgG4 imunoglobulinu, ktery
je rovnéz abundantné pfitomen v pan-
kreatické tkani [11]. Pozitivni je fada
nespecifickych protilatek, napf. ANA,
ENA, ASMA, protilatky proti laktofe-
rinu anebo pankreatickym vyvodam.
PFi pouziti zobrazovacich metod na-
chézime sonograficky, CT vyZetfenim
nebo endosonograficky zvétseny, klo-
bdse podobny tvar pankreatu. Pan-
kreas je pfitomzvétsen a pod jeho pouz-
drem byva pti CT vySetfeni patrny lem.
Pankreaticky vyvod bud neni zobrazi-
telny, nebo je napadné gracilni. V pan-
kreatickém parenchymu je, kromé pfi-
tomnosti 1gG4 element(, nachazena
také masivni lymfoplazmatickd infil-
trace [12]. Tyto parenchymové zmény
mohou byt bud difuzni, anebo seg-
mentdrni. Segmentarni zmény v ob-
lasti hlavy pankreatu jsou &asto velice
obtizné odlisitelné od karcinomu hlavy
pankreatu. Tento typ je spojen s Fadou
dalich 1gG4 pozitivnich mimopankre-
atickych postiZeni, jako je retroperito-
nedlnf fibréza, nefropatie, sialoadeni-
tida, Mikulicziiv syndrom a podobné.
Sami jsme v literatufe poprvé popsali
autoimunitni formu pankreatitidy
a 1gG4 pozitivni mastitidy. HovoFime
dnes tak o skupiné onemocnéni ozna-
cenych jako IgG4/related diseases.

2. typ autoimunitni pankreatitidy se
charakteristicky nevyznacuje pozitivi-
tou IgG4 a diagnostika je mozna pouze
na zakladé pankreatické biopsie. Tento
typ ma vazbu pouze na jediné extra-
pankreatické onemocnéni, kterym je
Crohnova choroba.

PrestoZe ERCP je dnes v pankreato-
logii predevdim metodou terapeutic-
kou, v diagnostice autoimunitni formy
pankreatitidy je presnéjsi nez NMR-CP.

Obstruktivni forma nemoci: jaka-
koli obstrukce pankreatického vyvodu,
vietné postizeni Vaterovy papily (jizva,
fibrézni zmény, intraduktalni kdmen,
nador), vede ke zvySeni tlaku nejen
v hlavnim pankreatickém wvodu, ale
i ve vyvodech sekundérnich a tercidl-
nich. Dasledkem jevznik tkanové ische-
mie a oxidativniho stresu s akrivacf ste-
latovych bunék a indukci fibrogeneze.

Akutné recidivujici forma chronické
pankreatitidy je nejéastéji formou spo-
jenou s dyskinézou Vaterovy papily
anebo s vrozenou anomalii - pancreas
divisum.

Klinicky obraz chronické
pankreatitidy
Nejcastéjsim piiznakem chronické
pankreatitidy je bolest, kterou udava
85-90 % osob. Pouze mald ¢ast ne-
mocnych ma bezbolestnou formu
chronické pankreatitidy. Pankreaticka
bolest je stdld, doba trvani je od néko-
lika hodin po nékolik dnd. Klasicka lo-
kalizace bolesti je v okoli pupku, odkud
se §ifi pod oba oblouky Zeberni. Bolest
se dostavuje zahy po jidle a byva tak in-
tenzivni, Zze nemocni se z obavy jejtho
vyvolani boji jist. Bezbolestnd forma
nemoci je charakteristicka pro wv. la-
te-onset idiopatickou formu chronické
pankreatitidy, kdy je nemoc diagnosti-
kovdna ve véku kolem 50 let a Z14za bez
vyznamnéjich prodromd je nalezena
jiz vyznamné morfologicky zménénd.
Pomérné konstantnim symptomem
je hubnuti. U nékterych osob je hub-
nuti tak progresivni, ze nemocni ne-
jsou schopni hmotnostni Gbytek za-
stavit sami pouze perordlnim pfijmem
potravy a dochdzi k pfiznakiim mal-
absorpce. V takovém pfipadé nezbytna
nutri¢ni podpora (podavani MCT
olejl, sippping, enteralni vyZiva).
Dalsim pfiznakem chronické pan-
kreatitidy mizZe byt ikterus, majici
obstrukéni charakeer. Je vyvoldn po-
ruchou odtoku Zlu¢i kvili obstrukei
intrapankreatické ¢asti zlucovodu,
nejcastéji fibréznimi zménami paren-
chymu. lkterus je také nékdy prvym

pfiznakem autoimunitni formy ne-

moci, kdy masivni bunééna infiltrace
pankreatického parenchymu doslova
utla¢uje intrapankreatickou ¢ast duc-
tus choledochus.

Stolice byva u tézké exokrinni insu-
ficience frekventni, objemna, mastna,
s nestravenymi zbytky potravy (jilovi-
tého charakteru), ale i formovana sto-
lice se zbytky potravy patii do obrazu
nemaoci.

Pokro¢ilé formy chronické pankrea-
titidy jsou provdzeny vétdinou velmi la-
bilnim diabetem.

Asi u 2-3 % osob s chronickou pan-
kreatitidou miize byt pfitomen pan-
kreaticky ascites. V ascitu nachazime
vysoké hodnoty amyldzy a bilkovin.

Kromé ascitu lze asi u 10 % osob na-
lézt soucasné i hydrotorax, s vysokym
obsahem amylazy, event. lipazy v po-
hrudniénf tekutiné.

Odlisny klinicky pribéh ma auto-
imunitni forma pankreatitidy, kdy je
pribéh klinicky charakterizovatelny

wew s

spite jako bfisni dyskomfort nez ty-
pickd pankreaticka bolest a tvodnim
ptiznakem maize byt pouze obstrukéni

ikterus (nejedna se ale o malignitu).

Diagnostika

Diagnostika chronické pankreatitidy se

opira o:

1. anamnestické Gdaje a fyzikalni vy-
setfeni (nejen bficha);

2. stanoveni enzymatické akrivity,
tj. hladin enzymi produkovanych
pankreatem, v krevnim séru, moc¢i,
event. ve stolici;

3. vysetfeni zevni sekrece slinivky
bFisni;

4. metody morfologického zobrazeni
pankreatu;

5. punkéni biopsii slinivky bfisni pod
endosonografickym navedenim;

6. vysetfeni endokrinni pankreatické
funkce;

7. genetické vysetfeni.

Ad 1. Anamnestické a fyzikdlni
udaje jsou velmi dileZité ke zhodno-
cenf ddaji z predchorobi. Vyznamné
je ziskani tdaji o dietnich névycich,
o dlouhodobém piti alkoholu, o pro-
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infek&nich

o autoimunitnich chorobach, s kte-

délanych chorobach,
rymi je pacient pravé lécen, o rodinné
anamnéze pankreatitidy nebo o rodin-
ném vyskytu malignit atd.

Ad 2. Vy3etfeni enzymatické aktivity
je vySetfenim orientaénim. Amylazemie
a lipazemie nejsou dostatecné pres-
nymi markery pro stanoveni diagndzy
chronické pankreatitidy, jejich specifi-
cita mirné stoupa, jestlize je doplnime
o stanoveni pankreatického izoenzymu
P-izoenzym v séru. Presnéjsim vysete-
nim je stanoveni elastazy ve stolici. Ale
obecné nachazime abnormalni hod-
noty elastazy 1 ve stolici az u morfolo-
gicky pokro¢ilejsich stadii [13].

Ad 3. Citlivéjsi je hodnoceni exo-
krinni kapacity pankreatu po sti-
mulaci slinivky bFisni, nap¥. ente-
rohormony. Tyto latky se podavaji
intravendzné a nemocnému je dvou-
cestnou sondou odcerpan duode-
nalnf a zaludeéni obsah. Tento test je
pomérné presny, aviak ekonomicky
velmi narocny a navic zjisténi, ze se
jedna skute¢né o exokrinni pankrea-
tickou nedostate¢nost, jesté nic ne-
vypovida o etiologii. Dnes jsou tyto
testy vyhrazeny piedevsim vyzkum-
nym studiim. Av3ak jiz dFive uvedend
klasifikace ANNHEIM ma jako jedno
z kritérii posouzeni exokrinni kapacity
slinivky bfisni. Mezi novéjsi testy, po-
suzujici pankreatickou funkci, patfi
testy dechové. | kdyZ se jednd o testy
pomérné pfesné, jsou to testy ekono-
micky ndroéné a nic nefikaji o etiologii
stavu | 14]. Dechové testy jsou neinva-
zivni, neumoznuji stanovit ¢asnd sta-
dia onemocnéni slinivky bFisni, hodi se
teoreticky k monitoringu terapie exo-
krinni nedostateénosti slinivky bfisni,
ale v klinické praxi v roce 2011 je jiz
nenajdeme.

Ad 4. Zasadnf wznam v diagnos-
tice onemocnéni slinivky bFisni ma vy-
setfeni sledujici zmény morfologie
Zlazy [15]. UZ vyseteni je vzdy prvot-
nim vySetfenim a informuje o velikosti
zlazy, jeji nehomogenité, vyznamnym
nilezem je rozsifeni pankreatického vy-
vodu nad 3 mm.
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Pocitacova tomografie je vySetfenim,
které umozriuje vybornou prostorovou
orientaci se spolehlivou diagnostikou
kalcifikaci a dobré zobrazeni pankrea-
tického wvodu, véetné patologického
obsahu. Déle je metoda efektivniv dia-
gnostice cystoidd a loZiskowch pro-
cesti od velikosti 1,0 cm. Metoda po-
dava cenné informace i o vztahu zldzy
k velkym cévam [16].

Zlatym diagnostickym standardem
byla dlouhodobé endoskopicka re-
trogradni cholangiopankreatografie
(ERCP), pfi niz zobrazujeme pankrea-
ticky vyvod, event. zlu¢ové cesty retro-
gradné pres Vaterovu papilu pfi zave-
deném duodenoskopu do sestupného
raménka duodena. Jde ale o metodu
invazivnl s moznymi i velmi zdvaznymi
komplikacemi a dnes je pfedeviim me-
todou endoskopického terapeutického
armentaria.

Vyznamnou metodou, ktera pfispiva
k vcasné diagnostice chronické pankre-
atitidy, v diagnostice loZiskovych lézi,
a zvlasté diagnostice neuroendokrin-
nich nadord, je endoskopicka ultra-
sonografie, kterd mize byt doplnéna
o vysetieni elastografické. Vyhodou
metody je moznost cilené a bezpecné
pankreatické biopsie, jako jedind z dia-
gnostickych metod umozni zobrazit
texturu parenchymu, tj. nejen vyvodné
systémy [17,18].

Z pohledu diagnostiky je prvou me-
todou volby nuklearné magneticka
rezonance-cholangiopankreatogra-
fie (NMR-CP), ktera umozfuje nein-
vazivni cestou pomérné dobré zobra-
zeni Zlu¢ovych cest a pankreatického
wvodu, pro zvydeni citlivosti s pouzi-
tim sekretinu i i.v. Oproti ERCP neni
metoda zatizena Zzadnymi komplikaci,
pramenicimi z alergické reakce na po-
dani jodového kontrastu. Po podani
sekretinu jsou vypracovdna i kritéria
k orienta¢nimu hodnoceni exokrinni
kapacity pankreatu [19,20].

Ad 7. Stanoveni CFTR, SPINK-1
a PRSST genu patfi mezi standardni
vysetfeni viude tam, kde pomys-
lime na genetickou formu chronické
pankreatitidy.

U osob s podezienim na autoimunni
formu nemoci jsou stanovovany né-
kreré protilatky v krevnim séru, jako
je napf. anti-lakroferrin, anti-karbo-
anhydréza Il ¢& protilatky proti pan-
kreatickym vyvodam, déle revma-
toidn{ faktor, antinuklearni antigen
(ANA), protilatky proti hladkym sva-
l&im (ASMA), sérové globuliny a imu-
noglobuliny véetné frakce IgG4, jejiz
porzitivita je jednim z nejspolehlivéjsich
ukazatel( toho, Ze se jednd o autoimu-
nitni pankreatitidu.

Terapie

Formy lécby chronické pankreatitidy

jsouivroce 2011 délitelné do 3 skupin:

1. konzervativni (medikamentdzni)
lécba;

2. endoskopicka lé¢ba;

3. chirurgicka lécba.

Konzervativni lécba obsahuje vzdy
dieteticka opatfeni. Absolutni zakaz al-
koholu je samozfejmou podminku pro
to, abychom mohli uvaZovat o efek-
tivni terapii u nemocného s chronic-
kou pankreatitidou. Z diety vylu¢ujeme
Zivocisné tuky a nahrazujeme je rostlin-
nymi, mnozstvi tuki nema presahnout
80 g denné. Tam, kde je nutné mnoz-
stvi tukd snizit, je doporuceno podani
MCT oleji v mnozstvi 80-120 g. Mnoz-
stvi cukru se odviji od toho, zda ne-
mocny ma nebo nema diabetes, a cini
asi 300 g denné. Bilkoviny podaviame
zhruba v ddvece 80-100 g/den. Pacienti
svelice tézkym stavem wzivy jsou léceni
enteralni formou vyzivy [21,22].

Léky, které pouzivame v terapii chro-
nické pankreatitidy, maji za cil korigo-
vat hlavni pfiznaky nemoci. V Zadném
pfipadé nelze Fici, Ze pouzivime kau-
zélni lécbu. Je to lécba pouze suple-
mentaéni nebo [é¢ba symptomova.

Nejcastéji pouzivanymi preparaty
u osob s chronickou pankreatitidou
jsou léky obsahujici pankreatické en-
zymy [23,24]. Jednozna¢né jsou pre-
ferovany kapsle, které se skladaji z mi-
kropelet, jejichz velikost je optimalné
1,0-2,0 mm. Tyto pelety jsou na povr-

chu chranény acidorezistentnim oba-
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lem, aby enzymy v nich nebyly inakti-
vovany kyselinou solnou. Pankreatické
enzymy, které jsou obsazeny v kapslich,
jsou amylaza, lipaza a proteazy. Tam,
kde potfebujeme korigovat predeviim
znamky steatorey a malabsorpce, po-
uzijeme léky s vysokym obsahem li-
péazy - denné 40 000 j. ke kazdému
jidlu. Chceme-li ovlivnit i pankreatic-
kou bolest, je doporuceno preferovat
léky, které maji vysoky obsah protedz.
Obvykld klasicka davka pankreatickych
enzym je 3krdt 25 000 j. (3 * 1 kap-
sle). V soucasné dobé je zdraznéna
potieba podavat kapsli s pankreati-
nem ke kazdému jidlu a u vyznamné
steatorey podat béhem hlavnich jidel
az 50 000 j. lipazy. Pro uspésnost lécby
pankreatickou substituci je podstatné,
aby byla zachovana synchronizace, kdy
do horni ¢asti vstoupf zaludeéni chy-
mus a ve stejnou dobu jsou uvolnény
pankreatické enzymy. Jen tak je zacho-
vano fyziologické traveni, a jestlize je
v duodenu pfitomna zlug, pak je za-
chovana i resorpce v tucich rozpust-
nych ldtek.

Kromé pankreatické substituce je
¢asto nutné pacientovi s chronickou
pankreatitidou podavat analgetika.
U nékterych osob vystacime s poda-
vanim lékd se spazmolytickym G¢in-
kem, u jinych je tFeba poddvat tzv. sy-
naptickd analgetika, napf. tramadol.
Dle standardu némecké gastroen-
terologické spoleénosti je prvnim
lékem volby paracetamol v analge-
tické davce. ProtoZe chronicka pan-
kreatitida byvd spojena i se zménami
motility tenkého stieva (dysmotilita),
fada pacientd udéva zlepsenfi potizi po
prokinetikach.

U osob s autoimunitni formou ne-
moci jsou zdsadni |é¢bou kortikoidy
podavané perordlni formou, inicialni
davka je 40 mg a davku sniZujeme
v intervalu 7 dn o 5 mg. Dlouho-
dobd terapie, 10 mg prednisonu, trvd
6 mésicd.

Endoskopicka lé¢ba chronické pan-
kreatitidy je indikovana u obstruktivni
algické formy nemoci [25]. Jeji podsta-
tou je protéti Vaterovy papily a uvol-

néni toku pankreatického sekretu do
duodena nebo odstranéni konkre-
mentu z pankreatického vyvodu po-
moci kosicku ¢ baldnku. Dile je mozné
pfemosténi pankreatické stendzy zave-
denim plastikového stentu. V soucasné
dobé se objevuji i prvni zpravy o moz-
nosti vyuzit tzv. self-expanding odstra-
nitelny drén. Endoskopickd lé¢ba je
rovnéZ efektivni v terapii pankreatic-
kych cystoidd, které bud komunikuji
s pankreatickym vwyvodem, nebo pfimo
naléhaji nazaludecni sténu [26,27]. In-
traduktélni pankreatické kameny jsou
drceny pomoci razové viny (ESWL)
a potom odstranény [28].

Je si véak nutné uvédomit, Ze endo-
skopickd lécba nabizi pouze drendzni
wykony [29,30].

Chirurgicka lécba chronické pankre-
atitidy nenf tématem tohoto sdélenf.

Zavér

Chronicka pankreatitida, zvlasté jejf
hereditarni forma, patéi mezi vy-
znamné rizikové stavy vzniku pankre-
atického karcinomu [31-33]. Jak je
obecné znamo, kvili vétdinou pozdni
diagnostice pankreatického karci-
nomu je karcinom pankreatu v napro-
sté vétsiné piipadd infaustni nemoci.
Stale plati, ze jedina (spésna terapie
je pankreatickd resekce, coz je viak
vzhledem k pozdni diagnostice mozné
v fadu procent. Protoze selhaly i do-
savadni pokusy o smysluplny scree-
ning pankreatického karcinomu, jevi se
jako uréitd nadéje mezinarodni aktivita
PACS, zalozend na vyhleddvdni rizikem
pankreatického karcinomu ohroze-
nych osob, jejich dispenzarizace a v in-
tervalu roku tzv. preventivni diagnos-
tika. Do studie bude zafazena i Ceska
republika, zahdjeni studie je propono-
vdno na rok 2012.

Zkratky

CFTR - gystic fibrosis transmembrane con-
ductance regulator gene

SPINK-1 gen - gen branici autoaktivaci
trypsinogenu

PSST1 - gen podporujici spontanni intra-

pankreatickou autoaktivaci trypsinogenu
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2.2.2. Lécba a dispenzarizace pacientt s chronickou pankreatitidou

Popis principi 1écby ChP véetné zdiraznéni nutnosti disledné dispenzarizace pacientti
s ChP z divodu rizika rozvoje PC podava nize uvedena piehledova prace, ktera jako cile
1é¢by definuje zakladni symptomy ChP - bolest a poruchy exokrinni a endokrinni funkce
pankreatu. MoZnosti 1écby jsou schématicky rozdéleny na konzervativni, minimalné
interven¢ni (endoskopie, radiologie) a chirurgické. Z konzervativni (medikamentdzni)
1écby se nabizi substituce pankreatickymi enzymy (feSeni exokrinni insuficience, dle
nekterych nazort i ovlivnéni bolesti), analgetika (paleta od paracetamolu, NSAID, slabé
az po silné opiaty), antidepresiva a gabapentin/pregabalin (ovlivnéni remodelace
nociceptivnich drah, ktera vede k hyperalgézii), PPl (blokada sekrece HCI vyrovnava
pokles sekrece bikarbonatu a vede tim k udrzeni stabilniho pH), rifaximin (ovlivnéni
bakterialniho prertistani) a 1écba diabetu (dle urovné zachovalé endokrinni funkce lze
pouzit PAD 1 insulin). Invazivni feSeni nabizi celou Skéalu endoskopickych a
chirurgickych vykond. Endoskopie umoziiuje zlepSeni drendze a je tudiZz vhodna
predev§im u symptomatickych pacientd s dominantni strikturou v oblasti dosazitelné
endoskopicky — t.j. napt. v oblasti hlavy pankreatu. Dle n€kterych studii v€asné feSeni

obstrukce muze zlepsit dlouhodobou prognézu pacientt s ChP. Z dlouhodobého hlediska
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se vSak jako ucinngjsi jevi feSeni chirurgické, které umoziuje nejen drendz, ale i resekci.
Drenazni vykony jsou technicky jednodussi, ale resek¢ni vykony feSi i pacemaker
pankreatické bolesti v hlavé pankreatu a jsou tudiz z dlouhodobého hlediska G¢innéjsi
v feSeni bolesti. Samostatnou kapitolu pak predstavuji operacni vykony fesici komplikace
ChP — pseudocysty, pseudoaneurysmata, utlak okolnich struktur. | v pfipadé
chirurgického teseni je vhodné ¢asné odeslani pacienta — malnutri¢ni pacient, zavisly na

opiatech, jiz neni vhodnym kandidatem chirurgického vykonu.

Trna J, Stibirek O, Shdnélova M et al. Principy lécby chronické pankreatitidy.
Gastroenterol prax. 2016;15(1):31-35.

(publikovana piehledova prace - kvantitativni podil uchazeée 40 % - koncept,

vyhledavani a analyza literatury, text publikace)
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Principy lecby chronicke pankreatitidy
Jan Trna, Oldrich Stiburek, Marcela Shanélova, Petr Dité

Chronicka pankreatitida se nej¢astéji projevuje bolesti, dale pak poruchou exokrinni a endokrinni funkce. Konzervativ-
ni moznosti lé¢by zahrnuji vedle reZimovych opatieni pfedevsim suplementaci pankreatickych enzym a analgetickou
terapii. Jako pomocna léciva se uzivaji antidepresiva, analoga kyseliny y-aminomaselné (gabapentin, pregabalin) a in-
hibitory protonové pumpy. Casto pfitomné bakteridlni preristéni je ovlivnitelné podavanim antibiotik s preferenci ne-
vstiebatelnych (rifaximin). Diabetes mellitus je mozno fesit dle Urovné zachované endokrinni funkce peroralnimi an-
tidiabetiky ¢i insulinem. V komplikovanych pfipadech je nutné invazivni feseni — k dispozici je paleta endoskopickych,
radiologickych a chirurgickych vykond. Indikace chirurgického zakroku obecné predstavuji bolest nefesitelna konzer-
vativné, pfitomnost komplikaci (pseudocysta, pseudoaneurysma, Utlak okolnich struktur) a nemoznost vyloucit ma-
lignitu.

Klicova slova: chronicka pankreatitida, 1é¢ba, pankreatické enzymy, analgetika, endoskopie, chirurgie

Principles of chronic pancreatitis treatment

Abdominal pain, exocrine and endocrine insufficiency are the most common symptoms of chronic pancreatitis. Con-
servative treatment options involve lifestyle modification, pancreatic enzyme substitution and analgesics. Adjunctive
agents such as antidepressants, GABA analogues (gabapentin, pregabalin) and proton-pump inhibitors can alleviate
disease symptoms. Small bowel bacterial overgrowth is treatable with antibiotics, preferably poorly absorbed rifaxi-
min. Diabetes mellitus can be treated with oral hypoglycaemics or insulin depending on residual pancreatic endocrine
function. Complicated cases require invasive treatment — radiological, endoscopic or surgical. Indications of surgery for
chronic pancreatitis are intractable pain, symptomatic complications (pseudocyst, pseudoaneurysm, obstruction of ad-

jacent structures) and doubt of malignancy.

Key words: chronic pancreatitis, treatment, pancreatic enzymes, analgesics, endoscopy, surgery

Gastroenterol. prax 2016; 15 (1): 31-35

1. Uvod

Chronicka pankreatitida (ChP) byva definovana jako postup-
né a nevratné poskozeni tkané pankreatu chronickym zanétem,
vedouci k fibréze a nahradé funkéni tkané vazivem.

Nejcastéjsi klinické projevy predstavuji bolest a znamlky exo-
krinni (steatorhea, vahovy Ubytek, hypovitaminozy) a endokrinni
(diabetes mellitus) insuficience. V ramcifesenf klinicky nejpal¢ivéj-
Si problematiky — pankreatické bolesti — je dilezité vyloucit pri-
tomnost komplikaci ¢i jinych souvisejicich stav(, pro které existu-
je kauzalni fedeni — pseudocysty, duodenalni & bilidrni obstrukce
nebo gastroparéza. Podstatné je téz vyloucit karcinom pankreatu.

2. Konzervativni terapie ChP

2.1. ReZimova opatreni

Zasadnim opatfenim je abstinence alkoholu a tabaku, protoze
jejich pokradujici konzumace vede k progresi ChP a zvySuje mor-
talitu. Naopak ukonceni konzumace alkoholu mize vést ke zlep-
Seni bolesti®.

V ramci dietnich opatfeni bylo opusténo dfive doporuc¢ované
snizeni pfijmu tukd az na 20 g denné, které vede k niz5imu pfi-
jmu vitamind a mikronutrientd. Doporucuje se jidlo rozdélit na
vice objemové mensich porci s celkové normalnim pfijmem tukd
a korekce symptomd suplementaci enzym. Vhodné je ale vyne-
chani vyrazné tucnych jidel (prepalované zivocisné tuky) a vyva-
rovani se jidel, ktera u daného pacienta vedou k bolestem &i ji-
nym potizim.

Vhodna je téz suplementace vitaminG a stopovych prvkd, pre-
deviim téch s antioxidacnim pUsobenim (selen, beta-karoten, vi-
tamin C, vitamin E a methionin) protoze nékolik mensich studii
prokazalo, ze antioxidacni smési mirné snizuji miru bolesti u pa-
cientl s ChP®.

Vhodné je patrat po osteopenii ¢i osteopordze podminéné ne-
dostate¢nym vstiebavanim vitaminu D a kalcia s jejich pfipadnou
suplementaci®.

2.2. Suplementace pankreatickych enzymui

Suplementace pankreatickych enzymi je zasadnim opat-
fenim k ovlivnéni malabsorbce a dle nékterych nazord mize
pozitivné ovliviiovat i pankreatickou bolest. Zakladni klinicky
problém predstavuje porucha traveni tukd. Suplementace pan-
kreatickych enzym0 je jednoznacné nezbytna u pacientd s va-
hovym Ubytkem a s projevy steatorhey. Nicméné malabsorpce
vitamind a mikronutrientd je na symptomech nezavisla a fadou
autord je tudiz suplementace doporucovana i u asymptomatic-
kych pacientd a s kazdym jidlem®. Obecné jsou pacienti s ChP
spise poddavkovani a u téz3ich forem postizeni Ize doporucit
relativné vysoké davky enzymi (napf. 40 tisic jednotek lipazy
k hlavnim jidldm a 25 tisic ke svacinam).

Vzhledem k tomu, ze cca 10% Uroven sekrece lipazy staci
k udrzeni traveni bez projevl steatorhey, mélo by i v pfipadé vy-
znamné exokrinni insuficience stacit dodani 30 tisic jednotek li-
pazy (cca 10 % normalniho vydeje lipazy pankreatem) do duo-
dena k zajisténi dostateéného traveni. Rada faktord viak snizuje
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Obrazek 1. Schéma postupu pfi substituci pankreatickych enzymd

| Zahdjeni substituce 25 tis. a 40 tis. IU lipazy/hlavni jidlo
1 !
Dobré odpovéd Nedostateénd odpovéd
1
Ovefit compliance, zvyiit davku na 2 aZ 3 ndsobek (max. 80 tis. IU lipdzy/hlavni jidlo |
! |
Dobra odpovéd Nedostateind odpovéd
!
| Suprese Zaludeéni HCI - PPI 1x denné, pfi nedostateéném efektu 2x denné I
1 |
Dobra edpovéd Nedostatecna odpoveéd
1
Vyloutit bakterialni prerlistani, konkomitantni choroby = celiakie, jaterni choroby apod. ‘
1 1
ANO = cilena lécba NE = nahradit tuky v potravé triglyceridy |
se stiedni délkou fetéacl

Ucinnost podané davky a nuti tudiz k podavani vyrazné vyssich
davek — vyrazna pH labilita lipazy, porucha Zaludecni motility,
proteolyza lipazy proteazami. Vétsinu téchto problémd Ize do
znacné miry prekonat pouZitim enterosolventnich mikronizova-
nych forem enzymd s nizkym obsahem protedz a pfipadné pfi-
danim suprese HC.

Vhodny postup pfi podavani pankreatické substituce (modifi-
kovano dle 5) shrnuje obrazek 1.

Ovlivnéni bolesti suplementaci pankreatickych enzym je vy-
svétlovano normalizaci narusené zpétnovazebné kontroly se-
krece, kdy dodané exogenni pankreatické protedzy vedou ke
snizeni pankreatické stimulace a nepfimo tak ke sniZeni pan-
kreatické bolesti®. Nicméné pankreaticka sekrece je stimulova-
na i neuronalné a sekrece bikarbonatu neni fizena pfitomnosti
proteaz vibec. Tudiz po peroralnim podani proteéz nelze oceka-
vat kompletni supresi pankreatické sekrece a efekt je tudiz vel-
mi variabilni a ma podstatny vyznam pouze u urdité podskupiny
pacientd (typicky Zeny s postizenim malych vyvodd). Vzhledem
k bezpeénosti pankreatické substituce viak Ize pokus s pankrea-
tickou substituci k ovlivnéni bolesti doporucit.

2.3. Analgetika

Vétsina pacientd s ChP vyzaduje intermitentné ¢i trvale urcity
stupeni analgetické terapie. Zaklady lé¢by se fidi obecné platnym
tfistupfiovym schématem |écby bolesti dle WHO.

Za zakladni léky v [écbé bolesti u ChP jsou povazovany para-
cetamol (dle fady doporuceni jako lék prvni volby) a metamizol™.
Klasické NSAID a selektivni COX-2 inhibitory (coxiby) pUsobi sice
navic protizanétlivé, vyssi analgeticky Ucinek téchto latek u ChP
viak nebyl prokazan. Vzhledem k vyssimu riziku nezadoucich
U¢inkd (predevsim riziko GIT toxicity) je proto nelze jednoznaéné
doporutit namisto paracetamolu ¢ metamizolu.

Pokud neopioidni analgetika nedostacuji ke kontrole bolesti,
Ize v dalsim kroku pouzit slabé opiaty typu tramadololu ideal-
né v kombinaci s paracetamolem®. Doporucuje se zacit rychle
vstfebatelnymi lékovymi formami s cilem vytitrovat potiebnou
davku a nasledné piejit na preparaty s postupnym uvolfiova-
nim Ocinné latky zajistujici stabilnéjsi hladinu a lepéi adheren-
cikléchbé.

V pripadé Ze analgezie neni nadale dostatecna, prechazime
na silnéjsi opiaty®. Davku titrujeme postupng, cilem je spise do-
sazeni snesitelné intenzity bolesti nez kompletni Ulevy, ke které
jsou ¢asto zapotiebi vysoké davky opiatl predstavujici vyssi rizi-
ko vzniku zavislosti. Za preferované latky jsou povazovany fen-
tanyl a buprenorfin, které mj. nepsobi spasmogenné na Oddiho
sfinkter a ZluCové cesty. Idealni formu podani predstavuji tran-
sdermalni naplasti — limituji nezadouci Ucinky a zajistuji stabilni
hladinu preparatu.

V pfipadé potreby vysokych davek opiatd ¢i nedostatecné
kontrole bolesti je tieba hledat dalsi moZnosti feseni —zvazovani
invazivniho feseni, pokud je u daného pacienta moZné, ¢i poda-
vani pomocnych 1€kd, jak budou uvedeny dale.

2.4. Antidepresiva

Rada pacient( s ChP trpi depresi —at jiZ jako nesouvisejici dia-
gnéza tak jako nasledek chronické bolesti, ktera miZe vést k re-
modelaci nociceptivnich drah s naslednou hyperalgezif a allo-
dynii. Antidepresiva ze skupiny tricyklickych & SSRI vedou
k potenciaci u¢inku opiatd a predstavuji vhodné podplrné prepa-
raty u pacientd s bolestivou ChP®. V zavislosti na celkovém stavu
pacienta Ize volit napfiklad amitriptylin (mirné sedativni) ¢i clo-
mipramin (mirné stimulujici).

2.5. Gabapentin a pregabalin

Podavani téchto lékd se s dobrym efektem pouziva u fady sta-
vi spojenych s chronickou bolesti véetné ChP®. Mohou pomoci
snizit davku opiatd potfebnou ke kontrole bolesti. Lécbu je treba
zacit nizkou davkou, kterou postupné navysujeme.

2.6. Inhibitory protonové pumpy (PPI)

PPl zvysuji Zaludeéni pH, vyrovnavaji pokles sekrece bikarbo-
natu a zachovavaji tim rovnovahu v GIT. Fyziologické pH v duo-
denu zlepsuje efektivitu pankreatické suplementace, umoznuje
spravnou funkci Zluci atd. Snizuje se téz riziko rozvoje peptickych
lézi. Vyssi pH téz predstavuje nizsi stimulacni tlak na pankreas
k produkci bikarbonatu, coZ ve svém disledku mize vést k niz-
Si bolestivosti®®.

2.7. Bakteridlni prerdstani

Pfitomnost nestravenych nutrientd v lumen streva, porucha
jeho muotility a snizena baktericidni kapacita traveniny vedou
k ¢asté pritomnosti bakterialniho pferdstani u pacientd s ChP.
Mozné feseni pfedstavuje nevstiebatelné ATB rifaximin (Nor-
mix). Tento preparat ma velmi dobry bezpecnostni profil s mini-
mem nezadoucich UCinkd a u fady pacientd s ChP moze vyrazné
zlepsit i nespecifické dyspeptické potize, které mohou souviset
s bakterialnim prerdstanim®".

2.8. Diabetes mellitus

Diabetes u pacientd s ChP byva z divodu nedostatku gluka-
gonu labilni, kompenzace miZe byt obtiZna s rizikem hypogly-
kemii. Terapeuticky Ize pfi dostatecné hladiné C-peptidu pouzit
i peroralni antidiabetika, jejich efekt je viak Casto nedostatecny
a insulinoterapie je v tomto pfipadé nutna. Snaha o tésnou kon-
trolu glykémie u pacientd s ChP casto konci hypoglykémii — jed-
nak kvili poruse sekrece glukagonu a téZ kvili Spatné compli-
ance®?. Z téchto divodd jsme nékdy nuceni na tésnou kontrolu
glykemie rezignovat.
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3. Invazivni terapie

3.1. Endoskopie

Zakladnim cilem endoskopické lécby je zlepsit drenaz pankre-
atického duktu fesenim obstrukce. Idealni kandidaty predstavu-
ji symptomaticti pacienti s dominantni strikturou ¢i konkremen-
tem v hlavé pankreatu a dilataci pankreatického vyvodu nad
touto prekazkou®. Ke zhodnoceni nalezb na vyvodném systé-
mu pankreatu je stale castéji pouzivana cholangiopankreatiko-
grafie za pouZiti magnetické rezonance (MRCP). Nékteré studie
ukazuji, ze véasné feseni obstrukce muize zlepsit dlouhodobou
progndzu pacientd s ChP a oddalit rozvoj exo a endokrinni insufi-
cience. Endoskopie nabizi nékolik moznych vykon( — pankreatic-
ka sfinkterotomie, stentaz a extrakce konkrements. Tyto metody
jsou ¢asto kombinovany. Z dlouhodobého hlediska se viak chi-
rurgicke vykony jevi stran kontroly bolesti jako U¢innéjsi nez en-
doskopické®.

3.2. Chirurgie

Chronicka pankreatitida neni primarné chirurgicka diagnoza.
Nicméné fada pacientl v pribéhu choroby dospéje k nutnosti
chirurgického reseni.

Souhrn obecnych indikaci k chirurgickému feseni u pacientd
s ChP uvadi tabulka 19,

V ramci fedeni bolesti jsou k dispozici drenazni ¢i resekéni vy-
kony, pripadné jejich kembinace®®. Drenazni vykony jsou tech-
nicky jednodussi, zachovavaji vice parenchymu, jsou i méné za-
téZujici pro organizmus pacienta. Obecné je k provedeni tohoto
typu vykonu potfeba dilatace duktu minimalné na 6-7 mm, coz
umoznuje bezpeénou identifikaci duktu a nasiti anastomozy.

Dlouhodoby efekt viak z ne zcela jasnych divodd pretrvava
pouze u poloviny. Je zde tedy tenka hranice mezi vyhodami dre-
naznich vykond a nevyhodou v podobé nedostate¢né Ucinnosti.
Oblast hlavy pankreatu se zda byt pacemakerem bolesti a vyvoj
tudiz sméfuje k vykondm kombinujicim resekci tkané hlavy pan-
kreatu a drenaz zbytku duktu.

Jako ultimum refugium je nékdy zvazovana totalni pankrea-
tektomie (idealné s autotransplantaci Langerhansovych ostriv-
k() —napf. v pfipadé pacientd s hereditarni ChP, u kterych je mno-
honasobné zvyseno riziko rozvoje karcinomu pankreatu™”.

Samostatnou skupinu chirurgickych vykond predstavuji ana-
stomozy v ramci feseni Utlaku okolnich struktur —Zlu€ovych cest,
duodena apod.

Odeslat pacienta s ChP ke konzultaci moznosti chirurgického
feseni je vhodné spide casnéjiv pribéhu choroby. Malnutri¢ni pa-
cient bez rezerv, zavisly na opiatech, neni pro chirurgické feseni
vhodny mimo jiné z ddvodu vysokych perioperacnich rizik. Véas-
né, vhodné indikované, chirurgické reSeni mize dle nékterych
praci dokonce zpomalit progresi zakladni choroby™®.

3.3. Nervove blokady a neurolyza plexus celiacus

Tyto vykony nedosahuji vyrazné Ucinnosti v ovlivnéni bolesti
uChP** a jsou proto vtétoindikaci pouzivany spise vyjimecné po-
dobné jako thorakoskopické preruseni splanchnickych nervi?.

4. Komplikace a moznosti jejich feseni
4.1. Psevdocysty

Pseudocysty sevyskytnouu cca 25 % pacientd s ChP. Nejcastéji
se projevuji abdominalni bolesti, méné casto pak hmatnou rezis-

Tabulka 1. Indikace chirurgického feseni ChP (podle 15)

Nezvladatelna bolest

Komplikace zanétu ovliviiujici pankreas nebo okolni struktury:

- Stendza pankreatického duktu

- Bilidrni obstrukce

- Duodenélni obstrukce

— Obstrukce v.portae ¢iv.lienalis

- Obstrukee kolon

Komplikace pfitomnosti pseudocysty:

- Perzistujici ¢i progredujici pseudocysta pfedeviim v pripadé pfitomnosti
symptom{

- Pankreaticky ascites ¢i fluidothorax

- Pankreaticka pistél

MNemoznost vyloudit karcinom pankreatu

tenci, nauzeou a zvracenim (jako dUsledek Utlaku zaludku ¢i duo-
dena), ikterem (dUsledek Utlaku zluovych cest) nebo krvacenim.
Rada pacient( je asymptomatickych, potiZe jsou pfitomny u cca
20-40 % pfipadd™. Infekce pseudocysty je ¢astou komplikaci,
ktera se mize projevit az septickym stavem. Terapie zahrnuje Si-
rokospektra ATB a zajiSténi dostatecné drenaze za pomoci endo-
skopického, perkutanniho ¢i chirurgického vykonu.

Spontanni resorpce pseudocyst asociovanych s ChP je vyraz-
né méné Casta nez v pripadé pseudocyst vzniklych v ramci akutni
pankreatitidy. Navzdory tomu neni invazivni |é¢ba nutna u vsech
pacientd. Pacienti s vyzralymi pseudocystami mensiminez 6 cm,
s zadnymi ¢ minimalnimi pfiznaky a bez zasadnich komplikaci
mohou byt ponechani bez invazivniho feseni. | vétsi asymptoma-
tické pseudocysty mohou byt disledné sledovany.

Lécba pseudocyst muze byt chirurgickd, endoskopicka ¢i per-
kutanni. Perkutanni drenaz neni obecné doporucovana pro vy-
soké riziko vzniku pankreatokutanni pistéle, pripadné rekuren-
ce kolekce po odstranéni drénu. Endoskopicka lécba je mozna,
pokud kolekce miZe byt dosaZena pres Vaterskou papilu, ¢i pres
sténu zaludku ¢i duodena. Na fadé pracovist se endoskopicka
drenaz stala prvnivolbou terapie®?. Chirurgické feseni v podobé
pseudocystogastro ¢i pseudocystojejunoanastomaézy predstavu-
je Feseni v pripadé nemoZznosti pouziti ¢i selhani méné invaziv-
nich postupd & vyrazné symptomatickych nalezech®9.

4.2. Pseudoaneurysma

Pseudoaneurysmata vznikaji vétsinou jako nasledek enzyma-
tického a tlakového poskozeni stény arterie (nejcastéji a. liena-
lis, a. gastroduodenalis a a. pankreaticoduodenalis) kontaktem
s pseudocystou. Pseudoaneurysma se rupturou mize otevfit do
pseudocysty, &imz ji pfeméni vlastné ve vétsi pseudoaneurysma
, nebo do pankreatického duktu, do okolnich organd ¢i do volné
dutiny bfisni. V pfipadé krvaceni dosahuje mortalita az 40 %. Kr-
vaceni viak m0ze byt i mensi intenzity, pripadné intermitentni-
ho charakteru. V takovém pfipadé se mize projevit bolesti bficha
(na podkladé zvétseni velikosti pseudocysty) ¢i nevysvétlitelnou
anemii. Krvaceni, které spontanné ustava, mize byt predzvésti
masivniho krvaceni, ke kterému dojde v nasledujicich hodinach
¢i dnech?. Krvaceni mize prechodné ustat tim, Ze zvySeny tlak
v pseudocysté prechodné utlaci krvacejici pseudoaneurysma.
Nevysvétlitelna anemizace ¢i krvaceni do GIT u pacienta s ChP
a znamou pfitomnosti pseudocysty by mély vést k vylouceni pfi-
tomnosti pseudoaneurysmatu. Nalezené pseudoaneuryzma by
v téchto pripadech mélo byt feSeno bez ohledu na to, jestli by-
lo krvaceni pfimo zachyceno v momenté provedeného CT?. Dle
naléhavosti stavu je moznym fesenim emergentni ¢i planova-
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na angiografie s embolizaci pseudoaneurysmatu. Angiografic-
ka embolizace postupné nahrazuje chirurgii v pozici prvni volby.
Chirurgie zUstava moznosti v pfipadé selhani méné invazivniho
pristupu®.

4.3. Obstrukce zlucovych cest

Duktus choledochus probiha v tésném vztahu s hlavou pan-
kreatu. Zanétlivé a fibrotické zmény hlavy pankreatu, stejné jako
pseudocysty v této oblasti, mohou utlacovat tuto ¢ast ZluCovo-
du a vést k elevaci jaternich testd, ikteru, biliarnimu typu boles-
ti ¢i cholangitidé. Prechodnou obstrukci nékdy detekujeme v do-
bé akutni exacerbace s edémem hlavy pankreatu. Tato situace
vétsinou feseni nevyzaduje a odezniva spontanné. Symptoma-
tickd obstrukce Zluovych cest se objevuje u cca 10 % pacientd
s ChP". Absolutni indikaci k feseni je pfitomnost cholangitidy.
Pouhé pritomnost Utlaku Zluéovych cest, bez piitomnosti symp-
tomd ¢i vyrazné elevace JT neni obecné ddvodem k invazivnimu
feseni. Definitivni feSeni pfedstavuje chirurgicka spojka ve formé
choledochoduodenoanastomdzy ¢i choledochojejunoanasto-
mozy“®. Endoskopicka drenaz predstavuje vétsinou pouze krat-
kodobé feseni (typicky v pfipadé cholangitidy), protoze vyzaduje
vétsinou opakované vymény drénd a existuje nezanedbatelné ri-
ziko migrace ¢i obstrukce drénu s naslednou cholagitidou®®. Ob-
jeveni se stenatizace choledochu je téz podezrelé z rozvoje pan-
kreatické malignity.

4.4. Obstrukce duodena

Pfiblizné 5 % pacientd s ChP ma symptomy z duodenalni ob-
strukce. Symptomy jako nauzea, zvraceni, vahovy Ubytek a bo-
lesti bricha by mély vést k vysetreni's cilem vylouceni této komp-
likace. U stejného pacienta se relativné ¢asto nachazi obstrukce
duodena a Otlak zlu¢ovodu. V rdmci diagnostiky je vhodné pro-
véstiCT s per os kontrastem, pfipadné RTG pasaz, protoze endo-
skopie asto funkéni zavaZnost stenotizace podceriuje®?. V pfi-
padé rozvoje poruchy pasaze navazujici na akutni exacerbaci lze
ocekavat zlepseni po Ustupu akutnich zanétlivych zmén. V ostat-
nich pripadech je feseni chirurgické — nejjednoduseji gastrojeju-
noanastomaza, pokud je zarover i indikace k reSeni pankreatu,
pak kombinace s drenaznim ¢i dokonce resekénim vykonem na
pankreatu.

4.5. Obstrukce kolon

Jednd se o vzacnou komplikaci projevujici se iledznim stavem
¢i pfi mirnéjsim postizeni intermitentni poruchou pasaze s odpo-
vidajicimi klinickymi priznaky®.

4.6. Pankreaticke pistéle

Zevni (pankreatikokutanni) pistéle vznikaji nejcastéji iatro-
genné — jako nasledek chirurgického ¢i perkutanniho vykonu na
pankreatu. Cca polovina se zhoji za poutziti stfevniho klidu (bowel
rest) pomoci plné parenteralni vyZzivy. Jisty pozitivni efekt vyka-
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zuje oktreotid. V pripadé pistéle na podkladé disrupce duktu mo-
ze pomoci preklenuti oblasti endoskopicky zavedenym pankre-
atickym drénem. Pokud méné invazivni pristupy selzou, pak je
nutné chirurgicke feseni fistujejunoanastomozou®®.

Vhitini pistéle vznikaji nejéastéji v piipadé ruptury pseudocy-
sty. V/ pfipadé otevreni do dutiny bfisni se objevuje pankreaticky
ascites, do pleuralni dutiny pak pankreaticky fluidothorax. Klinic-
ké potize odpovidaji mistu a mnozstvi tekutiny — nardst objemu
bricha, bolesti, dusnost. Diagnosticky je typicka vysoka hladina
amylazy ve vypunktované tekutiné.V nékterych pripadech mize
byt efektivni konzervativni lécba — bowel rest, plna parenteralni
vyziva, oktreotid, drenaz dutiny brisni ¢i hrudni. Pokud pistél vy-
chazi z hlavy ¢i téla Ize oblast preklenout stentem. V pripadé se-
Ihani pfichazi na fadu chirurgické reseni®.

4.7. Malignita

Vechny formy ChP zvysuji riziko rozvoje karcinomu pankrea-
tu (PC). Obecné je riziko PC u pacientd s ChP bez ohledu na etio-
logii cca 4%. Nejvyssi riziko PC nesou pacienti s hereditarni ChP,
vysoke riziko je téZ u kurakl tabaku. Neexistuje jednoduchy zp0-
sob diferencialni diagnostiky. Zakladem je na tuto moznost my-
slet a pacienty s ChP dUsledné dispenzarizovat s pravidelnymi
analyzami zmény klinického stavu a za pomoci zobrazovacich
metod. Endoskopicka sonografie (EUS) vykazuje zvlasté u ma-
Iych 1ézi (pod 2 cm) vys3i citlivost nez CT@7.

Pacienti s ChP maji téz nezanedbatelné vy33i riziko extrapan-
kreatickych tumord, souvisejici vétsinou s abusem alkoholu a ta-
baku - plice, GIT apod®.

4.8. Dysmotilita GIT

U pacientd s ChP se obcas vyskytuji potize zplsobené gastro-
parézou a dysmotilitou antroduodenalni oblasti®®. Gastroparé-
za mUze pUsobit symptomy podobné jako vlastni ChP (coz vede
k diferencialné diagnostickym rozpakdm), navic mdZe sniZovat
efektivitu podavanych pankreatickych enzym0. Méli bychom na
tuto moznost myslet u pacientd s ¢asnym pocitem plnosti, nau-
zeou, zvracenim, vahovym Ubytkem.
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2.2.3. Karcinogeneze v terénu chronické pankreatitidy

Vys$i riziko rozvoje nadorového bujeni v terénu chronického zanétu je znamo jiz
dlouhou dobu a bylo popsano na tadé neoplazii nejen gastrointestinalniho traktu.
Podobny vztah Ize zaznamenat i v piipadé ChP a PC, jak mimo fady jinych studii
prokazalo sledovani kohorty naSich pacientti s ChP. V prub&hu 14 let dispenzarizace 223
pacienti s ChP byl PC zachycen u 13 pacientd (t.j. 5,8 %). U dalSich 4 pacient byly
diagnostikovany extrapankreatické gastrointestindlni malignity (3x karcinom Zaludku a
Ix karcinom jicnu). VétSina piipadi PC (8 ze 13) byla zjiSt€na po vice nez 5 letech
dispenzarizace pro ChP (primémé po 6,2 letech). Vzhledem k vyse uvedenému riziku
rozvoje pankreatickych i extrapankreatickych malignit je systematickd dispenzarizace
pacientt s ChP nutnd. V 73,1 % souvisela ChP s nadmérmou konzumaci alkoholu a
vétSina pacientll s diagnostikovanym PC (10 ze 13) patfila praveé do této skupiny. VSichni
pacienti, u kterych doslo v priabéhu sledovani k rozvoji PC, dlouhodobé koufili vice nez
10 cigaret denné. VySe uvedené vysledky podporuji teorii, Ze koufeni akceleruje progresi
ChP a je vyznamnym rizikovym faktorem rozvoje PC. Zminéna data byla v detailech

publikovana v nékolika nize uvedenych pracich.

57



Dité P, Novotny |, Piecechtélovd M, Ruzicka M, Zakova A, Hermanova M, Trna J,
Nechutova H. Incidence of pancreatic carcinoma in patients with chronic pancreatitis.
Hepatogastroenterology. 2010;57(101):957-60.

IF 0,677. Citovano 6x ve Web of Science.

(publikovana plivodni prace - kvantitativni podil uchaze¢e 10 % - klinické vySetfovani
pacientut, sbér a analyza dat)

Dité P, Hermanova M, Trna J et al. The role of chronic inflammation: chronic
pancreatitis as a risk factor of pancreatic cancer. Dig Dis. 2012;30(3):277-83.

IF 2,725. Citovano 18x ve Web of Science.

(publikovana ptavodni prace - kvantitativni podil uchaze¢e 20 % - klinické vySetfovani

pacienttl, vyhledavani a analyza literatury, sbér a analyza dat)

58


http://www.ncbi.nlm.nih.gov/pubmed/21033259
http://www.ncbi.nlm.nih.gov/pubmed/22722552
http://www.ncbi.nlm.nih.gov/pubmed/22722552

957

Incidence of Pancreatic Carcinoma in Patiens
with Chronic Pancreatitis

Petr Dité', Ivo Novotny', Marie Precechtélovd’, Milos Riiéka?, Anna Zakovd?,
Markéta Hermanouvd®, Jan Trna®, Hana Nechutovd®

'Department of Internal Medicine Hepatogastroenterology, Univ. Hospital and Med. Faculty Brno

Czech Republic; *Department of Surgey, Sheik Kalifa Medical City, Abu Dhabi, UAE,
“Department of Pathology, Univ. St. Anne Hospital, Brno, Czech Republic
Corresponding Author: prof, Petr Dité,M.D.,DSc., Department of Internal Medicine
Hepatogastroenterology, Univ. Hospital, Jihlavsk4 20, 625 00 Brno, Czech Republic
Tel: +420532233500, Fax: +420532283254, E-mail: pdite@med.muni.cz

' ABSTRACT

Background/Aims: Pancreatic carcinoma be-
longs to the area of conditions with late diagnosis
and there is no effective screening method. One
possible approach to diagnosing socalled early ad-
enocarcinoma, therefore, lies in the identification
and systematic examination of individuals in risk
for this condition.

Methodology: Between 1992 and 2005 we sys-
tematically observed 223 individuals diagnozed
with chronic pancreatitis. In this 14-year period
we performed classical biochemical tests, endo-
scopic ultrasound, CT scans and ERCP, we asked
about the number of cigarettes smoked per year
and classified individuals consuming regularly
more than 80 g of alcohol per day for 5 years for
men and 50 g of alcohol per day for 5 years for
women as having the alcoholic form of chronic
pancreatitis. The remaining patients were classi-
fied according to TIGARO classification.

Results: Alcohol-related etiology was detected in
78.1 % of patients, 21.5 % had the chronic obstruc-
tive form and only 5.4 % were classified as idi-
opathic pancreatitis.

Pancreatic carcinoma was detected in 13 patients
with chronic pancreatitis (5.8 %), three patients
were diagnosed with gastric carcinoma and one
with esophageal carcinoma. Pancreatic malignan-
cy developed mainly in patients with the alcoholic
form of pancreatitis (4.5 %). In the 14 year period
11 subjects died, out of which eight cases were re-
lated to pancreatic carcinoma.

Conclusion: Pancreatic and extra-pancreatic
cancer localized in the gastrointestinal tract are
among the serious complications of chronic non-
hereditary pancreatitis. Systematic observation
of patients with chronic pancreatitis must be per-
formed with the aim of early diagnosis of pancre-
atic, but not only pancreatic malignancies.

INTRODUCTION

Pancreatic carcinoma belongs among diseases
characterised by unsatisfactory prognosis due to
late diagnosis. The only effective therapeutic option
is surgical removal of the tumor but at the time of
diagnosis the proportion of resectable tumors does
not exceed 30 %.

Since there is no effective screening method for
pancreatic carcinoma it is important to note that
certain originally benign conditions and syndromes
represent risk factors on the basis of which pancre-
atic carcinoma can develop.

A number of studies have shown that such con-
ditions include not only hereditary pancreatitis
(7,13) but also non-hereditary chronic pancreati-
tis (1,2,5,6). The incidence of chronic pancreatitis
in the Czech Republic is 7.9 newly diagnosed cases
per 100 000 inhabitants per calendar year. Most
common etiology is alcohol-related and patients are
mostly male (3).

During the period 1992-2003, we systematically
followed individuals diagnosed with chronic pancre-
atitis using clinical and laboratory assessment and

H_cpat&Gasn'oememIog’y 2010; 57:957-960
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evaluated the incidence of pancreatic carcinoma in
such individuals.

METHODOLOGY

A total of 223 patients with chronic pancreatitis
have been followed for 14 years. In all these patients
the diagnosis was made based on changed morphol-
ogy of the gland as per diagnostic criteria as detect-
ed by computer tomography, endoscopic retrograde
cholangio-pancreatography, endoscopic ultrasound
and based on histomorphology from bioptic material
or by examination of a resected tissue sample.

From all patients enrolled in the study we col-
lected data about smoking; patients were catego-
rized as smokers if they smoked more than 10 cig-
arettes per day for at least 5 years. The group of
chronic alcoholic form of chronic hepatitis included
regular alcohol drinkers consuming a daily amount
of 80 g for men and 50 g for women for at least 5
years. Patients were categorized based on etiology
according to TIGARO classification (4), and dur-
ing the study we recorded any surgical treatment
incurred and in case of death the autopsy findings
and cause of death.

1adeq rewiSiQ

KEY WORDS:
Chronic pancrea—
titis; Pancreatic
carcinoma
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TABLE 1 Characteristics of the Patients® Sample with Chronic Pancreatitis

No CAP cop CIP
Patient 223 163 (73.1%) 48 (21.5%) 12 (5.4%)
Sex male 148 (66.4%) 113 28 7
female 75 (33.6%) 50 20 5

Age at the time of diagnosis 51.8+94 64.2x6.1 52.3+5.8
Follow-up time 78=49 6.4+53 58+ 1.6
Smokers 104 ( 63.8%) 31 ( 64.5%) 5(41.6 %)
Surgical treatment 81 ( 49.6%) 39 (81.2 %) 1(8.3%)
Complications:

calcifications 8 (53.9%) 4(8.3%) 0 (0.0%)

diabetes 81 (49.6%) 27 (52.1%) 4 (33.3%)

pain 158 (96.9%) 41 (85.4%) 6 (50.0%)

portal hypertension 23 (14.1%) 7 (14.6%) 1 (8.3%)

pancreatic malignancy 10 (6,1%) 2 (4,2%) 1(8.3%)

all malignancies 13 (7.9%) 3 (6.2%) 1 (8.3%)

TABLE 2 Age at the Time of Pancreatic Cancer Diagnosis

CAP CopP CIP
AGE 53.6 £ 4.7 52.9+4.2 45.0
No 10 pts 2 pts 1 pts

All patients with pancreatic cancer were smokers.

TABLE 3 Interval between the Diagnasis of Chronic Pancreatitis

and Pancreatic Cancer
INTERVAL CH. P. - P. CANCER
<2years 2-5years 5-10years >10 years
No Pts 1 4 5 3

RESULTS

The characteristics of the study sample are
shown in Table 1. The sample was dominated by
patients with pancreatitis with alcoholic etiology
(73.1%). Among patients with chronic alcoholic
pancreatitis (CAP), the prevalence of regular and
long-term smokers was 63.8 % with an average
consumption of 14 cigarettes per day. In the ma-
jority of cases the subjects had the painful form
of the disease with a range of complications. The
most common complications in the CAP group
were pancreatic calcification (53.9 %) and diabe-
tes (49.6 %), in the chronic obstructive form (COP)
group it was mostly diabetes (52.1 %). Patients
with the idiopathic form (CIP) were mostly diag-
nosed with a late stage of disease which had been
long asymptomatic, in particular as regards ab-
dominal pain. There was no significant age differ-
ence between the individual subgroups of chronic
pancreatitis.

Over the 14 years of observation of the popula-
tion under study we diagnosed pancreatic carcinoma
in a terrain of chronic pancreatitis in 13 individuals
(5.8 %). The diagnosis of pancreatic carcinoma was
made based on computer tomography, endoscopic
ultrasound with targeted biopsy or by histological
examination of resected tissue. Gastrointestinal or
pancreatic malignancy was found in 17 individuals
(7.6 %) from the study sample.

Patients with the idiopathic form of pancreati-
tis were negative for CFTR mutations and genetic
markers of hereditary pancreatitis. One patient
was diagnosed with the autoimmune form of chron-
ic pancreatitis. In these patients EUS pancreatic
biopsy was negative, therapy with steroids normal-
ized biochemical parametres, dyspeptic symptoms
disappeared. 9 months after the diagnosis of au-
toimmune pancreatitis the patients returned with
abdominal pain, and in the region off pancreatic
focal lesion was found. In pancreatic histology pan-
creatic cancer was verify.

Probably in the time of diagnosis of the autoim-
mune pancreatitis the pancreatic cancer was pre-
sented.

All diagnosis of pancreatic cancer were done by
histology (EUS biopsy pancreatic speciments dur-
ing surgical resection or autopsy).

The interval between diagnosis of chronic pan-
creatitis and diagnosis of pancreatic carcinoma was
2-11 years. Of the 13 individuals with pancreatic
carcinoma, all were smokers with average consump-
tion of more than 10 cigarettes per day.

The diagnosis of pancreatic cancer in patients
with chronic pancreatitis was done with an interval
between the diagnosis of chronic pancreatitis and
pancreatic cancer most frequently longer than 5
vears (Table 2).

The mean age of most patients with the diagno-
sis of pancreatic cancer were over 50 years in the
set of alcoholic and idiopathic pancreatitis as well.
Patients with pancreatic cancer and the diagno-
sis of autoimmune pancreatitis were younger - 40
years old (Table 3).

Table 4 lists all tumors detected in the sample
of individuals with chronic pancreatitis. Pancreatic
carcinoma was diagnozed and histologically con-
firmed in 10 individuals with the alcoholic form of
chronic pancreatitis (4.5%), in two patients with
the obstructive form of pancreatitis and in one sub-
ject with the autoimmune form of the disease. As
regards extra-pancreatic malignancies, over the
observation period, we detected gastric malignancy
in three individuals and esophageal cancer in one
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oG Total number CAP

. TABLE4 Pan&eétic Carcinomain 4 Terrain of Chronic Pantreafitis

CAP COoP COP CIP CIP
MALE FEMALE MALE FEMALE MALE FEMALE
}ancreatic carcinoma 13 (5.8%) 7 1 i} 1 0
(rastric carcinoma 3(1.3%) 2 1 0 0 0
Esophageal carcinoma 1 (0.4%) 1 0 0 0 0

ndividual. A total 11 persons (4.9 %) died of a ma-
iignancy (Table 5).

Out of 13 diagnosed cases of pancreatic carci-
noma over the 14-year observation period, 8 indi-
viduals died (3.6 %). Out of these 8 subjects, 6 un-
derwent surgical treatment and the mean survival
period was 4.2 years (1.6-6.9). The incidence of ex-
trapancreatic cancer localized in the gastrointesti-
nal tract in patients with chronic pancreatitis was
significantly lower in our sample than in studies by
Japanese authors (8.2 %), but it was comparable
with findings of European authors.

DISCUSSION

Chronic pancreatitis is among the risk factors
of pancreatic carcinoma (5,8,9,11). Probably the
largest available study by Lowenfels from 1993 (12)
showed a cumulative risk of pancreatic carcinoma
in a terrain of chronic pancreatitis over a 10-year
observation period to be 1.8 %. The incidence of
pancreatic carcinoma in 170 subjects with chronic
pancreatitis in a study by Kamisawa et al. (10) pub-
lished in 2007 was 2.9 %, which agrees with older
studies by Ammann et al. (19) and Lowenfels et al.
(14). In our study we detected pancreatic carcinoma
in 13 subjects (5.8 %) out of a sample of 223 indi-
viduals observed with diagnosed chronic pancreati-
tis. Out of these 13 individuals, 10 had pancreatitis
of alcohol-related origin and the majority of them
were men (7:3). The interval between diagnosis of
chronic pancreatitis and diagnosis of pancreatic
carcinoma ranged from 2-11 years with a mean of
6.2 years. All subjects with pancreatic carcinoma
were smokers with a daily average of 10 cigarettes
or more.

The frequency of pancreatic carcinoma in sub-
jects with chronic pancreatitis found in our study
was comparable with other studies performed with
populations in Western Europe (11,15,16). Apart
from pancreatic carcinoma, chronic pancreatitis
is also accompanied by extra-pancreatic tumors.
In the previously mentioned study by Lowenfels
(14), extra-pancreatic cancer was detected in 7.9 %
of subjects with chronic pancreatitis out of a sam-
ple of 2015. Studies published between 1987 and
2003, which address this problem area, report a
wide spread of extra-pancreatic cancer frequency
in subjects with chronic pancreatitis, from 5.2 to
12.2 % (17,18,19). If we only assess the frequency
of gastrointestinal cancer in patients with chronic
pancreatitis, the prevalence in European countries
is 1.3 % (14,18) as opposed to a significant higher
8.2 % in Japan (10). In our study we detected extra-

TABLE 5 Causes of Death in Patients with Chronic Pancreatitis

5 5 Number of
Diagnosis Mean age sxibijnets
Pancreatic carcinoma 56.3 % 5.1 8
Esophageal carcinoma 64 1

Gastric carcinoma 54.8+ 6.2 2

pancreatic carcinoma in four patients with chronic
pancreatitis (1.8%), out of which three patients had
gastric carcinoma and one had esophageal carci-
noma.

A total of 11 patients from our sample died over
the observation period (4.9 %), eight died of pancre-
atic carcinoma, one of esophageal cancer and two of
gastric carcinoma.

These findings imply that the frequency of pan-
creatic and extra-pancreatic carcinoma rises signif-
icantly in individuals with non-hereditary chronic
pancreatitis.

The incidence of extra-pancreatic carcinomas is
significantly higher in Japan than in Europe, which
could be explained e.g. by genetic variation between
European and Asian populations, external or diet
factors. However, this does not change the require-
ment of observing patients with chronic pancreati-
tis especially with regard to the possibility of early
diagnosis of both pancreatic and extra-pancreatic
tumors of the gastrointestinal tract.

SUMMARY

Pancreatic carcinoma belongs to the area of con-
ditions with late diagnosis and there is no effective
screening method. One possible approach to diag-
nosing socalled early adenocarcinoma, therefore,
lies in the identification and systematic examina-
tion of individuals in risk for this condition.

Between 1992 and 2005 we systematically ob-
served 228 individuals diagnozed with chronic pan-
creatitis. In this 14-year period we performed clas-
sical biochemical tests, endoscopic ultrasound, CT
scans and ERCP, we asked about the number of cig-
arettes smoked per year and classified individuals
consuming regularly more than 80 g of alcohol per
day for 5 years for men and 50 g of alcohol per day
for 5 years for women as having the alcoholic form
of chronic pancreatitis. The remaining patients
were classified according to TIGARO classification.

Alcohol-related etiology was detected in 73.1 %
of patients, 21.5 % had the chronic obstructive form
and only 5.4 % were classified as idiopathic pan-
creatitis.
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Pancreatic carcinoma was detected in 13 pa-
tients with chronic pancreatitis (5.8 %), three pa-
tients were diagnosed with gastric carcinoma and
one with esophageal carcinoma. Pancreatic malig-
nancy developed mainly in patients with the alco-
holic form of pancreatitis (4.5 %). In the 14 year pe-
riod 11 subjects died, out of which eight cases were
related to pancreatic carcinoma.

Pancreatic and extra-pancreatic cancer localized
in the gastrointestinal tract are among the serious
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Abstract

Pancreatic carcinoma is a condition with late diagnosis and
one for which there is no effective screening method. One
possible diagnostic approach of so-called early adenocarci-
noma is the identification and systematic examination of in-
dividuals at risk for this condition. Between 1992 and 2005
we systematically observed 223 individuals diagnosed with
chronic pancreatitis. In this 14-year period we performed
classical biochemical tests, endoscopic ultrasound, CT scans
and ERCP. We also asked about the number of cigarettes
smoked per year and classified individuals consuming regu-
larly more than 80 g of alcohol per day for 5 years for men
and 50 g of alcohol per day for 5 years for women as having
the alcoholic form of chronic pancreatitis. The remaining pa-
tients were classified according to the TIGARO classification.
Alcohol-related etiology was detected in 73.1% of patients,
21.5% had the chronic obstructive form and only 5.4% were
classified as idiopathic pancreatitis. Pancreatic carcinoma

was detected in 13 patients with chronic pancreatitis (5.8%),
3 patients were diagnosed with gastric carcinoma and 1 with
esophageal carcinoma. Pancreatic malignancy developed
mainly in patients with the alcoholic form of pancreatitis
(4.5%). In the 14-year period 11 subjects died, out of which 8
cases were related to pancreatic carcinoma. Pancreatic and
extrapancreatic cancer localized in the gastrointestinal tract
are serious complications of chronic nonhereditary pancre-
atitis. Systematic observation of patients with chronic pan-
creatitis must be performed with the aim of early diagnosis
of pancreatic malignancies (but also including other types).

Copyright © 2012 S. Karger AG, Basel

Introduction

Pancreatic carcinoma is a disease characterized by un-
satisfactory prognosis due to late diagnosis. The only ef-
fective therapeutic option is surgical removal of the tu-
mor; however, at the time of diagnosis the proportion of
resectable tumors does not exceed 30%. Since there is no
effective screening method for pancreatic carcinoma, it is
important to note that certain originally benign condi-
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tions and syndromes represent risk factors on the basis of
which pancreatic carcinoma can develop. The incidence
of chronic pancreatitis in the Czech Republic is 7.9 newly
diagnosed cases per 100,000 inhabitants per calendar
year. The most common etiology is alcohol-related and
patients are mostly male [1]. From 1992 to 2003 we sys-
tematically followed individuals diagnosed with chronic
pancreatitis using clinical and laboratory assessment and
evaluated the incidence of pancreatic carcinoma in such
individuals.

A number of studies have shown that such conditions
include not only hereditary pancreatitis [2, 3], but also
nonhereditary chronic pancreatitis [4, 5]. Recent epide-
miological studies have revealed an increased risk of pan-
creatic cancer in patients with chronic pancreatitis. Pa-
tients with sporadic chronic pancreatitis are 10-20 times
more likely to develop pancreatic cancer compared to
age-matched controls. The lifetime risk of developing
pancreatic cancer in patients with sporadic chronic pan-
creatitis is estimated to be 1.8% after 10 years and 4% af-
ter 20 years [3, 4, 6].

Hereditary pancreatitis represents a rare disease,
which accounts for less than 1% of all cases of chronic
pancreatitis, and is caused by the mutation of the cation-
ic trypsinogen (PRSS 1) gene. Hereditary pancreatitis is
defined as an autosomal dominant disease with a pene-
trance of approximately 80%. This genetically based dis-
order is characterized by multiple episodes of acute pan-
creatitis and a high incidence of pancreatic cancer. Pa-
tients suffering from hereditary pancreatitis have an
estimated 50- to 70-fold increased relative risk of pancre-
atic cancer [7]. Recent genetic studies revealed an asso-
ciation between chronic pancreatitis and the serine pro-
tease inhibitor Kazal type 1 (SPINK]1, also called pancre
atic secretory trypsin inhibitor; PST1) gene, and the cystic
fibrosis transmembrane conductance regulator (CFTR)
gene. Smoking increases the risk of pancreatic cancer in
patients with both sporadic and hereditary chronic pan-
creatitis [8]. Smokers have a 2- to 3-fold risk of pancre-
atic cancer if compared to nonsmokers and the risk re-
mains elevated up to two decades after cessation of smok-
ing. Cigarette smoking is an independent risk factor in
alcohol-associated and idiopathic pancreatitis, and was
reported to accelerate the development and progression
of chronic pancreatitis. Tobacco smoking induces chron-
ic inflammation and accelerates the development and
progression of chronic pancreatitis independent of etiol-
ogy. Cigarette smoking is likely to contribute to pancre-
atic carcinogenesis via the activation of inflammatory re-
sponse [9].

278 Dig Dis 2012;30:277-283

Characterizations and understanding of the molecu-
lar alterations that lead to the development of pancreatic
cancer is therefore necessary and could impact on the
outcome for patients at risk of pancreatic cancer or al-
ready suffering from this disease.

Pancreatic intraepithelial neoplasias (PanINs) are
thought to be the most common morphologically distinct
precursor lesions of ductal adenocarcinoma of the pan-
creas [10-12]. PanIN lesions were defined as neoplastic
noninvasive epithelial proliferations in the small caliber
pancreatic ducts, and were divided into three grades
based on the degree of architectural and cytonuclear
atypia revealed. Normal epithelium progresses into the
PanIN-1A lesion, previously described as flat ductal hy-
perplasia (characterized as a flat lesion composed of tall
columnar cells with basally located nuclei and supranu-
clear vacuole of mucin). PanIN-1B lesions, previously de-
scribed as ductal papillary hyperplasia, are characterized
by a papillary, micropapillary or basally pseudostratified
architecture. Cytologically, the morphology is identical
to PanIN-1A. The architecture of PanIN-2 is mostly pap-
illary, rarely flat. The lesion shows mild-to-moderate cy-
tonuclear atypia (formerly termed ductal papillary hy-
perplasia with atypia) and progresses to PanIN-3, pre-
viously severe ductal dysplasia, atypical hyperplasia or
carcinoma in situ.

PanIN-3 lesions are thought to be at the highest risk of
progressing to invasive carcinoma. The current accepted
model of pancreatic cancer progression from normal cu-
boidal and low columnar ductal epithelium to pancreatic
cancer includes the series of these PanIN lesions [13, 14].
Recent studies have repeatedly demonstrated this process
of progression from normal epithelium to cancer through
the scries of PanINs as a result of a sequence of genetic
aberrations. Increasing histologic grades of PanIN's are
associated with the accumulation of genetic alterations in
cancer-related genes [15]. Activation of oncogenes and in-
activation of the tumor suppressor genes play a key role
in carcinogenesis of pancreatic cancer. Activating point
mutations in codon 12 of the K-ras oncogene have been
reported in 70-100% of pancreatic carcinomas studied
[16, 17] and have also been demonstrated in PanIN le-
sions associated with invasive adenocarcinoma, suggest-
ing true neoplastic origin of these lesions [18, 19]. Inacti-
vation of tumor suppressor gene p53 was reported in 50—
75% of pancreatic adenocarcinomas. Loss of the function
of the CDKN2A tumor suppressor gene, which encodes
p16™K4, occurs in up to 95% of pancreatic adenocarci-
noma (20, 21], and alterations of p16™X4 were demon-
strated in noninvasive precursor lesions [22].
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Both chronic pancreatitis and pancreatic cancer are
accompanied by fibrogenesis. Progressive replacement
of pancreatic tissue with connective tissue results in an
exocrine and endocrine insufficiency of the gland. In
chronic pancreatitis, the dense fibrotic stroma contains
inflammatory cells, proliferating myofibroblasts and cy-
tokines.

The macrophages and other inflammatory cells are
the main effectors of chronic inflammation and they ini-
tiate the process of fibrogenesis in chronic pancreatitis.
These cells and mediators such as transforming growth
factor-p1, fibroblast growth factor-B, platelet-derived
growth factor, tumor necrosis factor-ot (TNF-a), IL-1 and
IL-6 were shown to be responsible for the transformation
of pancreatic stellate cells into the proliferating myofibro-
blasts [23, 24], which produce the proteins of extracellular
matrix such as collagen type I, collagen type III and fi-
bronectin. Also, expression of epidermal growth factor
receptor was higher in tumor cells than in the pancreatic
cancer stroma, suggesting a relationship between tumor
stroma and adjacent structures of carcinoma.

Nuclear factor-kappa B (NF-kB) represents an evolu-
tionally conserved family of ubiquitously expressed tran-
scription factors. Expression of NF-kB is activated by
various stimuli such as reactive oxygen intermediates,
hypoxia, cytokines, bacterial or viral products, UV ra-
diation, and many others. Some stimulators of NF-kB ac-
tivations, such as IL-1 and TNF-a, are upregulated by
NF-kB activation, suggesting an autoregulatory loop that
can potentiate the inflammatory response.

Upregulation and constitutive activation of NF-«kB
has been described in several human malignancies in-
cluding malignancies of the gastrointestinal tract such as
colorectal carcinoma and hepatocellular carcinoma [25].
Upregulation and constitutive activation of NF-«B has
been revealed in a number of different human pancre-
atic cancer cell lines (e.g. BxPC-3, PANC-1, MiaPaCa2)
[26, 27]. NF-kB was repeatedly shown to promote pan-
creatic cell growth via inhibition of apoptosis [26]. NF-
kB is activated in more than two thirds of human pan-
creatic cancers. Suppression of NF-kB activity is fol-
lowed by restoration of pancreatic cell kinetics, mainly
by normalization of the suppressed apoptosis in pancre-
atic cancer [28].

NF-«B is able to induce the expression of the mito-
genic cyclin D1, a regulatory protein of cell cycle. Cyclin
D1 overexpression occurs in up to 68% of pancreatic can-
cers, where it is associated with poor clinical outcome
[29], and has also been described in premalignant ductal
lesions. NF-kB and IL-8 have been shown to be impli-

Role of Chronic Inflammation

cated in increasing angiogenic potential of pancreatic
cancer cells via upregulation of the proangiogenic vascu-
lar endothelial growth factor (VEGF) [30, 31]. Xiong et al.
[31] showed that NF-kB activity blockade significantly
inhibited the in vitro and in vivo expressions of the major
proangiogenic molecules VEGF and IL-8 as well as de-
creased tumor vascular formation, showing that the sup-
pressed tumorigenicity by NF-kB blockade is due to im-
paired angiogenic potential of the tumor cells.

Prostaglandin H, synthase - cyclooxygenase (COX) -
is an enzyme which is involved in the conversion of ara-
chidonic acid to prostaglandins. Two COX isoforms,
COX-1 and COX-2, have been identified to date. COX-1
is constitutively expressed in many tissues and is involved
in prostaglandin synthesis under physiological condi-
tions. COX-2 is not constitutively expressed under physi-
ological conditions, but its expression is induced by vari-
ous stimuli. Growth factors, cytokines (e.g. IL-1, TNF-«)
and other mediators of inflammation are known induc-
tors of COX-2 expression. Several reports have demon-
strated a key role of COX-2 in pathological processes,
such as inflammation and carcinogenesis. Increased ex-
pression of COX-2 has been observed in variety of tu-
mors: in carcinomas of colon, lung, breast, esophagus,
bladder and prostate [32]. Recent studies have repeatedly
described an increased expression of COX-2 in pancre-
atic carcinomas. COX-2 has been demonstrated to inhib-
it apoptosis, promote cell proliferation and induce the ex-
pression of VEGF [33, 34].

The studies by of Albazaz et al. [35] and Maitra et al.
[36] evaluated COX-2 expression in premalignant PanIN
lesions of pancreatic resection specimens. Expression of
COX-2 in PanIN lesions in chronic pancreatitis was not
studied separately within these studies. They demon-
strated the increased expression of COX-2 in PanINs if
compared to expressions in normal ducts, and showed
the significant correlation between the level of COX-2 ex-
pression and the severity of the PanIN lesion. A signifi-
cant increase of COX-2 expression was shown between
normal ducts and PanINs, as well as between low-grade
(1A and 1B) and high-grade (2 and 3) PanINs. They sup-
ported the possible role of COX-2 in carcinogenesis of
pancreatic ductal adenocarcinoma. It has been suggested
that PanINs represent the possible link between chronic
pancreatitis and pancreatic cancer and that COX-2 may
represent a possible therapeutic target for potential che-
moprevention in patients with chronic pancreatitis and
pancreatic ductal adenocarcinoma using selective COX-2
inhibitors [35-37].
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The family of lipoxygenases (LOX) comprises four en-
zymes, 5-LOX, 8-LOX, 12-LOX and 15-LOX, the nomen-
clature of which is dependent on their ability to insert
oxygen at carbon 5, 8, 12 and 15, respectively, of the ara-
chidonic acid molecules. It has been suggested that the
5-LOX pathway plays an important role in pancreatic car-
cinogenesis. 5-LOX overexpression was reported in a sig-
nificant number of human pancreatic adenocarcinomas
with intense immunostaining in cancer cells, and in duc-
tal and islet cells in pancreatic tissues adjacent to the
structures of adenocarcinomas. Strong immunostaining
was also observed in a significant proportion of ductal
cells of chronic pancreatitis specimens, but not in ducts
of normal tissue obtained from multiorgan donors [38].
5-LOX was found to be expressed in all grades of human
pancreatic intraepithelial neoplastic lesions.

Nitric oxide (NO) is a free radical and an important
mediator of inflammation and carcinogenesis [39, 40].
The NO synthases (NOS) are a group of enzymes respon-
sible for the conversion of L-arginine and molecular oxy-
gen to NO and L-citrulline. There are three isoforms of
NOS. Neuronal NOS (nNOS or NOSI1) and endothelial
NOS (eNOS or NOS3) are expressed constitutively, and
produce low amounts of NO involved in the regulation of
some vascular functions and neurotransmission. Induc-
ible NO synthase (iNOS or NOS2) uses oxidative stress of
NO (a free radical) to be used by macrophages in immune
defense [41]. However, iNOS is also expressed in certain

types of cancer cells. Its role in carcinogenesis is not fully
understood, but sustained induction of iNOS in chronic
inflammation may be mutagenic, through NO-mediated
DNA damage or hindering DNA repair [42].

Patients and Methods

We included a set of 223 patients with chronic pancreatitis.
These patients were followed for 14 years. We collected data about
smoking from all patients enrolled in the study: patients were cat-
egorized as smokers if they smoked more than 10 cigarettes per
day for at least 5 years. The group of chronic alcoholic form of
chronic hepatitis included regular alcohol drinkers consuming
a daily amount of 80 g for men and 50 g for women for at least
5 years. The patients were categorized based on etiology accord-
ing to the TIGARO classification [43]. During the study we re-
corded any surgical treatment and in case of death the autopsy
findings and cause of death.

Results

The characteristics of the study sample are shown in
table 1. The sample was dominated by patients with pan-
creatitis with alcoholic etiology (73.1%). Among patients
with chronic alcoholic pancreatitis the prevalence of reg-
ular and long-term smokers was 63.8%, with an average
consumption of 14 cigarettes per day. In the majority of
cases the subjects had the painful form of the disease with

Table 1. Characteristics of the chronic pancreatitis patient sample

CAP COP CIP

Number of patients (total = 223) 163 (73.1%) 48 (21.5%) 12 (5.4%)
Sex

Male (total = 148; 66.4%) 113 28 7

Female (total = 75; 33.6%) 50 20 5
Age at diagnosis 51.8+9.4 64.2%6.1 52.3+58
Follow-up time 7.8%49 64%53 58%1.6
Smokers 104 (63.8%) 31 (64.5%) 5(41.6%)
Surgical treatment 81 (49.6%) 39 (81.2%) 1(8.3%)
Complications

Calcifications 8(53.9%) 4(8.3%) 0(0.0%)

Diabetes 81 (49.6%) 27 (52.1%) 4(33.3%)

Pain 158 (96.9%) 41 (85.4%) 6 (50.0%)

Portal hypertension 23 (14.1%) 7 (14.6%) 1(8.3%)

Pancreatic malignancy 10 (6.1%) 2 (4.2%) 1(8.3%)

All malignancies 13 (7.9%) 3(6.2%) 1(8.3%)

CAP = Chronic alcoholic pancreatitis; COP = chronic obstructive pancreatitis; CIP = chronic idiopathic

pancreatitis.
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a range of complications. The most common complica-
tions in the chronic alcoholic pancreatitis group were
pancreatic calcification (53.9%) and diabetes (49.6%), in
the chronic obstructive form group it was mostly diabetes
(52.1%). Patients with the idiopathic form were mostly di-
agnosed with alate stage which had long been asymptom-
atic, particularly regarding abdominal pain. There was
no significant age difference between the individual sub-
groups of chronic pancreatitis.

Over the 14 years of observation of the study popula-
tion we diagnosed pancreatic carcinoma in a terrain of
chronic pancreatitis in 13 individuals (5.8%). The diagno-
sis of pancreatic carcinoma was made based on CT, endo-
scopic ultrasound with targeted biopsy or by histological
examination of resected tissue. Gastrointestinal or pan-
creatic malignancy was found in 17 individuals (7.6%)
from the study sample.

Patients with the idiopathic form of pancreatitis were
negative for CFTR mutations and genetic markers of he-

Table 2. Interval between the diagnosis of chronic pancreatitis
and pancreatic cancer

<2years  2-5years  5-10years >10 years

n 1 4 5 3

Table 3. Mean age at diagnosis of pancreatic cancer

CAP COoP CIp
Age 53.6+4.7 529+4.2 45.0
n 10 2 1

All patients with pancreatic cancer were smokers. CAP =
Chronic alcoholic pancreatitis; COP = chronic obstructive pan-
creatitis; CIP = chronic idiopathic pancreatitis.

Table 4. Pancreatic carcinoma in a terrain of chronic pancreatitis

reditary pancreatitis. One patient was diagnosed with the
autoimmune form of chronic pancreatitis. In this patient
EUS pancreatic biopsy was negative, therapy with ste-
roids normalized biochemical parameters and dyspeptic
symptoms disappeared. Nine months after the diagnosis
of autoimmune pancreatitis the patient returned with ab-
dominal pain, and focal lesions were found in the pancre-
atic region. In pancreatic histology, pancreatic cancer was
verified. The pancreatic cancer was probably present at
the time autoimmune pancreatitis was diagnosed.

All diagnoses of pancreatic cancer were done by histol-
ogy (EUS biopsy, pancreatic specimens during surgical
resection or autopsy). The interval between diagnosis of
chronic pancreatitis and diagnosis of pancreatic carcino-
ma was 2-11 years. Of the 13 individuals with pancreatic
carcinoma, all were smokers with an average consump-
tion of more than 10 cigarettes per day.

The diagnosis of pancreatic cancer in patients with -
chronic pancreatitis was made in patients with the most
frequent interval between the diagnosis of chronic pan-
creatitis and pancreatic cancer being longer than 5 years
(table 2). The mean age of most patients with the diagno-
sis of pancreatic cancer was lower (in their 50’s) in the set
of alcoholic and idiopathic pancreatitis as well. The pa-
tient with pancreatic cancer and the diagnosis of autoim-
mune pancreatitis was younger (45 years; table 3).

Table 4 lists all of the tumors detected in the sample of
individuals with chronic pancreatitis. Pancreatic carci-
noma was diagnosed and histologically confirmed in 10
individuals with the alcoholic form of chronic pancreati-
tis (4.5%), in 2 patients with the obstructive form of pan-
creatitis and 1 subject with the autoimmune form of the
disease. Regarding extrapancreatic malignancies, during
the observation period we detected gastric malignancy in
3 individuals and esophageal cancer in 1 individual. A
total 11 persons (4.9%) died of a malignancy (table 5).

Out of 13 diagnosed cases of pancreatic carcinoma
over the 14-year observation period, 8 individuals died
(3.6%). Of these 8 subjects, 6 underwent surgical treat-

Total CAP COP CIP

Htimber male female male female male female
Pancreatic carcinoma 13 (5.8%) 7 3 1 1 1 0
Gastric carcinoma 3(1.3%) 2 0 1 0 0 0
Esophageal carcinoma 1(0.4%) 1 0 0 0 0 0

Role of Chronic Inflammation
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Table 5. Causes of death in patients with chronic pancreatitis

Diagnosis , n Mean age
Pancreatic carcinoma 8 56.3 5.1
Esophageal carcinoma 1 64

Gastric carcinoma 54.8+6.2

ment and the mean survival was 4.2 years (1.6-6.9). The
incidence of extrapancreatic cancer localized in the gas-
trointestinal tract in patients with chronic pancreatitis
was significantly lower than in studies by Japanese au-
thors (8.2%), but was comparable with findings by Euro-
pean authors.

Discussion

Chronic pancreatitis is among the risk factors of pan-
creatic carcinoma [44, 45]. The study by Léwenfels et al.
[6] from 1993, which is probably the largest available,
showed a cumulative risk of pancreatic carcinoma in a
terrain of chronic pancreatitis over a 10-year observation
period to be 1.8%. The incidence of pancreatic carcinoma
in 170 subjects with chronic pancreatitis in a study by Ka-
misawa etal. [9] published in 2007 was 2.9%, which agrees
with older studies by Ammann et al. [46] and Lowenfels
etal. [10]. In our study we detected pancreatic carcinoma
in 13 subjects (5.8%) out of a sample of 223 individuals
observed with diagnosed chronic pancreatitis. Of these
13 individuals, 10 had pancreatitis of alcohol-related ori-
gin and the majority of them were men (7:3). The interval
between diagnosis of chronic pancreatitis and diagnosis
of pancreatic carcinoma ranged from 2-11 years with a
mean of 6.2 years. All subjects with pancreatic carcinoma
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2.2.4. Vyznam oxidativniho stresu u chronické pankreatitidy a karcinomu
pankreatu

Dle soucasnych epidemiologickych studii maji pacienti s ChP signifikantné¢ zvySené
riziko rozvoje PC ve srovnani sobecnou populaci (39). V piipadé pacientl se
sporadickou formou ChP je toto riziko zvySené 10 az 20 krat v porovnani s osobami
odpovidajiciho véku bez ChP. Riziko rozvoje tumoru pankreatu v prub&hu Zivota
pacienta se sporadickou formou ChP je 1,8 % po 10 letech a 4 % po 20 letech trvani
choroby (40,41).

Hereditarni pankreatitida ptfedstavuje vzacnou chorobu tvotfici méné nez 1 % vSech
piipadd ChP. Je zplsobena mutaci v genu pro Kationicky trypsinogen (PRSS 1).
Hereditarni pankreatitida je definovdna jako autosomélné dominantni choroba
s penetranci pfiblizné¢ 80 %. Tato geneticky podminénd choroba je charakterizovana
opakovanymi epizodami akutni pankreatitidy a vysokou incidenci tumoru pankreatu.
Pacienti trpici hereditarni pankreatitidou maji pfiblizn€ 50 az 80 krat zvySené relativni
riziko rozvoje karcinomu pankreatu (42).

Recentni genetické studie odhalily také souvislost mezi ChP a genem kodujicim inhibitor
serinovych proteaz Kazal typ 1 (SPINKI1, téZ zvany pancreatic secretory trypsin inhibitor
PST1) a genem pro cystic fibrosis transmembrane conductance regulator (CFTR).
Vzhledem Kk tomu, Ze asociace v téchto pifipadech neni tak jednoznac¢na jako v ptipadé
mutace v PRSS 1, jsou pacienti s mutaci v SPINK1 ¢i CFTR genech dosud fazeni do
skupiny idiopatickych ChP a nebylo jednozna¢né prokazano vyssi riziko rozvoje PC nez
u sporadické ChP (43).

Koufeni zvysuje riziko rozvoje karcinomu pankreatu u pacientl jak se sporadickou, tak
hereditarni formou ChP 2 az 3 krat v porovnani s nekufaky a riziko ziistava zvysené po
dobu 20 let nekutactvi (44). Koufeni cigaret predstavuje nezavisly rizikovy faktor téz pro
rozvoj alkoholické i idiopatické formy ChP a pfedpoklada se, Ze akceleruje progresi této
choroby indukci chronického zanétu. Koufeni cigaret se pravdépodobné podili na
karcinogenezi aktivaci zdnétlivé odpovédi (45).

Pritomnost chronického zanétu je spojena s produkci volnych kyslikovych radikalt, tvor-
bou cytokinti a zvySenou tvorbou prozanétlivych transkripénich faktort. Podobné media-

tory signalnich drah zanétlivé odpovédi byly opakované prokazany ve tkanich ChP a PC.
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Nuklear factor kappa B (NF-xB), cyklooxygenaza 2 (COX-2), 5-lipooxygenaza (5-LOX),
interleukin-8 (IL-8) a dalsi faktory se podileji na genetickém poskozeni, podporuji
bunécnou proliferaci, inhibuji apoptdézu bunck pankreatu a ptedstavuji pojitko mezi
chronickym zanétem a nadorovym bujenim (40).

Zvyseni hladiny markert oxidativniho stresu v séru pacienti sledovanych s ChP bylo
prokazano i nasi nize uvedenou studii. Analyzovana byla séra 105 pacienti s ChP a 27
zdravych kontrol scilem stanovit hladiny degrada¢nich produkti peroxidace lipidi
(povazovany za markery oxidativniho stresu), nitritd (findlni produkty metabolizmu
oxidu dusnatého — vyznamného volného radikalu) a celkové antioxida¢ni kapacity séra. U
pacienti s ChP jsme ve shod¢ s dal§imi pracemi prokazali signifikantné vyssi hladiny
degradac¢nich produktti peroxidace lipidd a nitritd nez u zdravych kontrol. Potvrdili jsme
tak vyznamné vyssi zatizeni oxidativnim stresem u pacientli s ChP, ktery se mize podilet
na iniciaci a progresi zanétlivych zmén ve tkani pankreatu vedoucich ve svém dusledku
az ke vzniku nadorového bujeni. Z ne zcela jasnych divoda jsme na rozdil od jinych
praci neprokazali signifikantni rozdil v celkové antioxida¢ni kapacité mezi nemocnymi a
zdravymi kontrolami. Celkové Ize vSak na zakladé vySe uvedeného doporucit pouzivani
antioxidacnich smési u pacientii s ChP, které mohou i dle nékterych klinickych studii

zpomalit progresi onemocnéni a pozitivné ovlivnit potiZe pacientd.

Podborskd M, Sevcikovd A, Trna J et al. Increased markers of oxidative stress in
plasma of patients with chronic pancreatitis. Neuro Endocrinol Lett. 2009;30 Suppl
1:116-20.
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Abstract

OBJECTIVES: Chronic pancreatitis (CP) is a heterogeneous disease defined
as chronic inflammatory changes of the pancreatic tissue caused by variety of
actiologies. Oxidative stress accompanying the inflammatory processes has been
suggested as an important factor contributing to CP development. The aim of
this study was to determine levels of lipid peroxidation products malondialdehyde
(MDA) and 4-hydroxynonenal (4-HNE), together with nitrites and the total anti-
oxidant capacity in the plasma of patients with CP and control subjects.

DESIGN: One hundred and five patients with chronic pancreatitis and twenty seven
healthy controls were included into this study. Levels of MDA and 4-HNE were
analyzed using high-performance liquid chromatography. The total antioxidant
capacity of plasma against peroxyl radicals was evaluated using chemiluminescent
determination. Nitrites were determined using Griess reaction. Biochemical and
haematological parameters were measured by standard methods.

RESULTS: The plasma levels of both MDA and 4-HNE, together with the plasma
levels of nitrites, were significantly higher in CP patients, compared to healthy
controls. The total antioxidant capacity did not differ significantly. Biochemical
parameters were in the normal range. The MDA and 4-HNE levels correlated
positively with the levels of high-density lipoprotein cholesterol. Nitrite levels
correlated positively with C-reactive protein, total white blood cells, and triglyc-
erides.

CONCLUSION: The significantly increased plasma levels of MDA, 4-HNE, and
nitrites indicate that oxidative stress is present in patients with CP and that it may
play a role in initiation and maintenance of inflammation within the pancreatic
tissue in CP patients.

INTRODUCTION

Chronic pancreatitis (CP) is a heterogeneous dis-
ease defined as a chronic inflammatory disorder
of the pancreas with varied aetiologies. CP leads
to morphologic changes characterized by progres-
sive, irreversible destruction of pancreatic tissue
with fibrous replacement of the parenchyma

resulting in progressive exocrine and endocrine
pancreatic insufficiency (Dite et al. 2008; Schoen-
berg et al. 1995). Although most cases of CP have
been attributed to alcohol abuse or a genetic pre-
disposition, other hypotheses concerning the dis-
ease’s origin and especially its progression origin
have been proposed, including the contribution of
reactive oxygen species (ROS). ROS are generated
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Abbreviations & units
- chronic pancreatitis

DNPH - 2,4-dinitrophenylhydrazine
HDL - high-density lipoprotein
4-HNE - 4-hydroxynonenal

HPLC-DAD - high-performance liquid chromatography with Diode-
array detector

LDL - low-density lipoprotein

MDA - malondialdehyde

PBS - phosphate buffer solution

SEM. - standard error of the mean

SPE - solid phase extraction

TRAP - total peroxyl radical-trapping antioxidant parameter

during endogenous oxidative stress or chemical stress
caused by environmental or lifestyle-related xenobiotics
(Bhardwaj et al. 2009; Schoenberg et al. 1995; Verlaan
et al. 2006). ROS are believed to be capable of inducing
the damage of pancreatic acinar cells by initiating auto-
digestion.

The inflammatory process is associated with
increased production of oxidants, mostly leading
to concomitant local or generalized oxidative stress
(Schoenberg et al. 1995). All types of molecules in the
organism, including lipids, are under attack from oxi-
dants. Thus, one of the main characteristic features of
inflammation is the induction of lipid peroxidation and
the concomitant formation of lipid oxidation products.
A wide range of evidence suggests the importance of
lipid peroxidation in the pathology of various inflam-
matory diseases (Kubala ef al. 2002; Lojek et al. 1997).
The most commonly detected products of lipid per-
oxidation in plasma are malondialdehyde (MDA) and
4-hydroxynonenal (4-HNE), which are widely used as
markers of a systemic degree of lipid peroxidation and
systemic oxidative stress overall. Both MDA, a three-
carbon low molecular weight aldehyde, and 4-HNE,
an a,p-unsaturated hydroxyalkenal, are known to sig-
nificantly contribute to the pathology of oxidative stress
through their reactions with other biomolecules.

One of the key free radical molecules overproduced
during oxidative stress associated with inflammation is
NO. NO is a short-lived radical playing a key role in
vascular signalling; however, at the same time, signifi-
cantly contributing to the oxidative damage of biomole-
cules under inflammatory conditions. Because NO is a
tree radical gas, it reacts rapidly with O, and superoxide
anion radical, yielding highly reactive NO,, peroxyni-
trite (ONOO-), or nitrites and nitrates (Papezikova et
al. 2008; Pekarova ef al. 2009). Due to a short half-life,
it is not possible to detect NO directly in plasma; and
nitrites, as one of the final products of NO metabo-
lism, are routinely determined to measure systemic NO
production.

Thus, the main aim of this study was to determine
plasma levels of lipid peroxidation products MDA and
4-HNE, together with the plasma levels of nitrites, the
total antioxidant capacity, as well as selected commonly
used biochemical and haematological parameters in

Oxidative stress in chronic pancreatitis

patients with CP. The results obtained from the study
group were compared with levels measured in plasma
of healthy controls.

MATERIALS AND METHODS

Chemicals. Water G CHROMASOLV® (for gradient
elution), methanol G CHROMASOLV" (for gradient
elution, ACS), and acetonitrile CHROMASOLV" (for
HPLC, gradient grade) were purchased from Sigma-
Aldrich Ltd. (USA). Solid Phase Extraction (SPE; DSC-
C18; Discovery’, 1 ml Tube, 50 mg) tubes were obtained
from Supelco (Sigma-Aldrich Ltd., USA). Trichloroacetic
acid (TCA) was from Fluka - Biochemika (Sigma-Al-
drich Ltd., USA). 2,4-dinitrophenylhydrazine (DNPH)
and potassium dihydrogen-phosphate (KH,PO,) were
purchased from Lachema (Czech Republic) and 35%
hydrochloric acid (HCI) from Penta (Czech Republic).
All reagents and chemicals were of analytical grade
of the highest purity. All organic solvents were HPLC
grade. Phosphate buffer solution (PBS), 6-hydroxy-2-
,5,7,8-tetramethyl-chrome-2-carboxylic acid (Trolox),
2,2-azobis(2-aminopropane)-hydrochloride  (ABAP),
3-aminophtalhydrazide (Luminol) and Griess reagent
were purchased from Sigma-Aldrich Ltd. (USA).

Patient characteristics. The study included 105 sub-
jects recruited from the patients attending The Depart-
ment of Internal Medicine and Hepatogastroenterology
and 27 healthy individuals. The patient group consisted
of 36 females and 69 males with average age of 47.6 =
14.7 years. The aetiology of chronic pancreatitis was
idiopathic (85 cases), hereditary (1 case) or alcoholic
(19 cases). Endosonography was performed in all
patients and the grading degree of chronic pancreatitis
was assessed as mild (68 cases) or severe (37 cases). The
control group consisted of 12 females and 15 males with
average age of 42.3 £ 9.7 years. The study was approved
by the Institutional Ethical Boards at Faculty Hospi-
tal, Brno, Czech Republic and informed consent was
obtained from all participants.

Plasma collection. Blood samples were collected into
ethylenediaminetetraacetic acid tubes (Sarstedt, Ger-
many) by venipuncture of cubital vein. Blood samples
were immediately centrifuged (5 000 g, room tempera-
ture, 10 min) and plasma was removed and aliquot-
ted into storage vials. The vials were snap frozen in
liquid nitrogen and then stored at -80 9C until further
analyzed.

HPLC analyses. For derivatization, 100 pl or 200 pl of
DNPH reagent (5 mM solution in 2 M HCI) was added
to 600 pl of supernatant for MDA-DNPH products or
to 1 000 pl of supernatant for 4-HNE-DNPH products.
This reaction mixture was incubated for 60 min at
room temperature, and protected from light. 4-HNE-
DNPH adducts were extracted with SPE tubes — DSC-
C18 that were conditioned with 1 ml of methanol, then
with 1 ml 25 mM KH,PO, for adjustment acidic pH
3 of the sample matrix. Concentrated 4-HNE-DNPH

Neuroendocrinology Letters Vol.30 Suppl. 1, 2009 « Article available online: http://node.nel.edu
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Figure 1. Plasma levels of selected markers of oxidative stress and inflammation in
patients with chronic pancreatitis: MDA (panel A) and 4-HNE (panel B). Values
represent the mean + S.E.M. Symbol * shows significant difference compared to the

control.
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Figure 2. Plasma levels of selected markers of oxidative stress and inflammation in
patients with chronic pancreatitis: nitrites (panel A) and TRAP (panel B). Values
represent the mean + 5.E.M. Symbol * shows significant difference compared to the

control.

adducts were eluated with 300 pl of acetonitrile. The
adducts of 4-HNE-DNPH and MDA-DNPH after reac-
tion with DNPH were directly injected into Cogent™
Bidentate C18 column (4.2 pm, 4.6 x 150 mm [.D.) with
pre-column MetaGuard Polaris-C18 (5 pm, 4.6 mm).
Chromatography was performed using the Agilent
1100 series, and DNPH derivates of aldehydes (MDA-
DNPH and 4-HNE-DNPH) were detected with an
Agilent 1100 photo-diode detector at 310 nm (MDA)
or 350 nm (4-HNE) at flow-rate 1 ml.min-! with an iso-
cratic elution acetonitrile-water-acetic acid (40:60:0.2
v/v/v) for MDA-DNPH detection and with linear gra-
dient of acetonitrile-water-acetic acid (50:50:0.2 v/v/v)
to acetonitrile-water-acetic acid (80:20:0.2 v/v/v) in 20
min (for 4-HNE-DNPH determination). The amounts
of MDA and 4-HNE were quantified by performing
peak area analysis using an external calibration curve.
The plasma concentrations of MDA and 4-HNE were
expressed as umol.I-1,

Total antioxidant capacity of plasma. The antioxi-
dant capacity of plasma was measured as a total peroxyl
radical-trapping antioxidant parameter (TRAP), as
described previously (Lojek ef al. 2008; Papezikova ef
al. 2008). The reaction mixture contained 160 ul of 106
mM PBS, 16.7 pl of 10 mM luminol in 100 mM borate
bufter (pH 9.0) and 6.7 pl of plasma. The microplate was
incubated at 37°C in a temperature-controlled lumi-
nometer (Orion Microplate Luminometer; Berthold

Detection Systems GmbH; Germany) for 10 min. Then,
16.7 ul of 400 mM ABAP (prepared in PBS) was added
to start peroxyl radical generation. The TRAP value is
determined from the duration of the period of time
during which the plasma sample diminishes the peroxyl
radical-dependent chemiluminescent signal. A known
quantity of Trolox (0.4 mM), a water-soluble analogue
of tocopherol, was used as a reference inhibitor instead
of plasma.

Determination of nitrites in plasma. Nitrites were
determined by spectrophotometric Griess reaction at
546 nm using a Spectra Rainbow UV/Vis microplate
reader (SLT Tecan, Germany), as described previously
(Papezikova et al. 2008; Pekarova et al. 2009). The con-
centration values of each plasma sample are expressed
as pmol.I-L.

Biochemical and haematological parameters. Bio-
chemical and haematological parameters were evaluated
by standard clinical methods in accredited laboratories
of the Faculty Hospital Brno (Faculty of Medicine of
MU Brno).

Statistical analysis. Data are reported as mean +
S.E.M. The data were statistically analyzed by Student’s
t-test. Non-parametric Spearmen correlation coefficient
was calculated. A p value of less than 0.05 was consid-
ered to be significant.

Copyright © 2009 Neuroendocrinology Letters ISSN0172-780X + www.nel.edu
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RESULTS

Levels of both determined lipid peroxidation prod-
ucts MDA and 4-HNE were significantly higher in the
plasma of CP patients, in comparison with healthy con-
trols (Fig. 1A, B). Concentration of nitrites, a marker of
systemic NO production, were significantly increased
in patient plasma, in comparison with healthy controls
(Fig. 2A). In contrast, TRAP of patient plasma was
only slightly elevated, in comparison with healthy con-
trols (Fig. 2B). Biochemical parameters (triglycerides,
C-reactive protein, cholesterol, HDL-cholesterol, LDL-
cholesterol, pancreatic amylase, amylase and cytokine
binding protein) and the total number of leukocytes of
CP patients were in normal reference ranges, similar to
the control group (data not shown). However, the total
number of leukocytes, triglycerides, C-reactive protein,
and cholesterol reached the upper limit of the reference
range in CP patients.

To reveal the connection between oxidative stress
and haematological and biochemical characterization
of CP patients, associations among determined para-
meters were evaluated. Significant positive correlations
were found among the plasma levels of nitrites and the
plasma levels of triglycerides (0.735; p < 0.01), plasma
levels of CRP (0.216; p < 0.05), and the total number of
white blood cells (0.247; p < 0.05). The plasma levels of
nitrites correlated negatively with the plasma levels of
HDL-cholesterol (-0.404; p < 0.01).

DISCUSSION

In the presented study, we demonstrated that CP is
accompanied with an increased concentration of
secondary products of lipid peroxidation MDA and
4-HNE in a patient’s plasma, together with increased
plasma levels of nitrites. The level of the total antioxi-
dant capacity of plasma against peroxyl radical did not
differ between CP patients and healthy controls. These
results indicate a persistent chronic oxidative stress
under these pathophysiological conditions.

Increased levels of lipid peroxidation products in
the plasma of CP patients were also observed by other
authors who described that CP patients had increased
plasma and serum levels of lipid peroxidation pro-
ducts, thiobarbituric acid reactive substances (TBARS)
(Bhardwaj ef al. 2009; Matsumoto ef al. 1981; Verlaan et
al. 2006), red blood cell levels of MDA (Durgaprasad et
al. 2005), levels of 4-HNE, MDA and conjugated dienes
in pancreatic tissue (Casini ef al. 2000; Schoenberg et
al. 1995), lipid hydroperoxides and conjugated dienes
in duodenal or pancreatic juice (Ganesh Pai ef al. 1999;
Guyan et al. 1990; Santini ef al. 2003). In contrast, com-
pared to controls, no significant difference in the serum
levels of conjugated dienes and lipid hydroperoxides of
CP patients were observed by Santini, et al. (Santini et
al. 2003). Thus these authors suggested that chronically

Oxidative stress in chronic pancreatitis

inflamed pancreas was the main source of lipid peroxi-
dation products (Santini et al. 2003).

Insufficiency in antioxidant defence is suggested as
one of the main reasons for increased lipid peroxida-
tion in CP patients. However, in this study, the antioxi-
dant capacity of plasma against peroxyl radicals was not
decreased in CP patients, compared to healthy controls.
It could suggest that the increased peroxidation damage
of lipids was not due to a decrease of absolute plasma
antioxidant capacity. However, some reports showed
ferric reducing ability of plasma, a marker of antioxi-
dant capacity, to be significantly lower in CP patients,
compared to controls (Bhardwaj et al. 2009; Verlaan et
al. 2006). Further, various authors have found decreased
plasma or serum levels of particular antioxidants such
as lipid soluble vitamins E and A (Bhardwaj et al. 2009;
Kalvaria et al. 1986; Mathew et al. 1996; Matsumoto et
al. 1981; Morris-Stiff et al. 1999), beta-carotene, beta-
cryptoxanthine, lycopene (Morris-Stiff et al. 1999), sele-
nium (Mathew et al. 1996; Morris-Stiff et al. 1999), and
glutathione peroxidase (Mathew et al. 1996) in patients
with CP, compared with control subjects. A discrepancy
between our results could be caused by the specific sen-
sitivity of the peroxyl radical scavenging capacity of
plasma to molecules with an ability to scavenge peroxyl
radical, particularly water soluble antioxidants includ-
ing uric acid, bilirubin, albumin and other molecules
that were not found to be deficient in CP patients by
other authors (Bhardwaj ef al. 2009, Sajewicz ef al.
2006). Interestingly, the importance of a particular anti-
oxidant deficiency in CP patients was documented in
clinical studies showing that oral supplementation by
antioxidant curcumin and complex antioxidant supple-
mentation reversed lipid peroxidation in CP patients
(Durgaprasad et al. 2005; Bhardwaj et al. 2009). Further,
treatment with antioxidants improved the quality of
life and reduced the pain of patients suffering from CP
(Bhardwaj et al. 2009; Kirk et al. 2006).

Increased local or systemic production of NO in
CP patients was documented by higher plasma levels
of nitrites in these patients, compared to healthy con-
trols. A higher systemic formation of NO in CP patients
was also reported by other authors (Drozdov el al.
2008; Morselli-Labate et al. 2007). These authors sug-
gested that increased NO production in CP could be
associated with deregulated pancreatic blood flow and
histological changes in the pancreatic vasculature. For
the first time, a relation between NO production and
undergoing inflammatory processes was documented
by a correlation of nitrite levels with CRP and total
white blood cell counts. Interestingly, a positive cor-
relation was also found between the plasma levels of
nitrites and triglycerides. In contrast, the plasma levels
of nitrites correlated negatively with the plasma levels
of HDL-cholesterol. These correlations underline con-
nection among NO overproduction and alternations in
lipid metabolism during the course of chronic pancrea-
titis. Previously, increased levels of triglycerides which
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correlated negatively with decreased levels of HDL-
cholesterol in patients with chronic pancreatitis were
described (Diakowska et al. 2005). To define an active
participation of NO in alternation of lipid metabolism or
just consider the increased levels of nitrites as a general
marker of severity of inflammatory processes account-
able for pancreatitis requires further evaluation.

It can be summarized that this study brings new
information about a significantly increased plasma
levels of MDA, 4-HNE and nitrites that indicates the
presence of chronic oxidative stress in patients with
CP. These data support the introduction of therapeutic
approaches based on antioxidant supplementation in
CP patients.
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2.2.5. Model karcinogeneze pies spektrum PanIN (pankreatické intraepitelialni
neoplazie) lezi

Onkogeneze PC je mnohastuptiovy proces charakterizovany progresi normalniho epitelu
dukti pres spektrum pankreatickych intraepitelidlnich neoplazii (PanIN - pancreatic
intraepithelial neoplasia) az do invazivniho PC (46). Predpoklada se, Ze PanIN 1éze
piredstavuji pravdépodobnou spojnici mezi ChP a PC. Pankreaticka chronicka inflamace
se zda byt ¢asnym krokem v rozvoji malignity s genetickymi alteracemi objevujicimi se
jako nasledek prolongovanych zanétlivych procesu (41). V jednotlivych PanIN lézich je
prokazatelna fada postupné se objevujicich genetickych alteraci. Progrese od normalniho
duktalniho epitelu ptes mirnou a tezkou dysplazii je charakterizovana sekvenci ziskanych
¢i zdédénych genetickych alteraci zahrnujicich aktivaci K-ras, nadmérnou expresi HER-
2/neu, inaktivaci pl6, p53, Smad4/DPC4 a BRCAZ2 tumor supresorovych gentu (47).
PanIN Iéze jsou ¢astéjsi u pacientd s ChP nez v obecné populaci (48). Vyznamné jsou téz
zmény v prozanétlivé pusobicich drahach, jejichz stimulace se téZ podili na karcinogenezi
(NF-xB - nuclear factor kappa B, cyklooxygenazy, lipooxygenazy, syntetdzy oxidu
dusnatého apod).

Mezi detailnéji zkoumané drahy patii systém cyklooxygenazy (COX), jakozto enzymu
ucastniciho se konverze kyseliny arachidonové na prostaglandiny. Jsou popsany 2
zékladni izoformy tohoto enzymu COX-1 a COX-2. Izoforma COX-1 je konstantné
exprimovéana v fad¢ tkani a je zodpovédna za produkci prostaglandini za fyziologickych
podminek. Druha izoforma COX-2 je inducibilni enzym, ktery neni za fyziologickych
podminek (az na vyjimky — jako napf. bunky endokrinniho pankreatu) stabilné
exprimovan, ale jehoz exprese je stimulovana fadou podnét. Nekteré prace demonstruji
klicovou roli COX-2 v patologickych procesech jako inflamace a karcinogeneze -
zvysena exprese COX-2 byla pozorovana v fad¢ tumort: karcinomech kolon, plic, prsu,
jicnu, mocového méchyie a prostaty (49). Stejné tak byla popsana zvysena exprese COX-
2 v PC (50).

Mechanismus, kterym COX-2 potencuje rust nadorovych bunék PC, neni piesné
objasnén. Nekteré studie piredpokladaji ucast signalni drahy COX-2 v regulaci
angiogeneze a rustového cyklu bun¢k. COX-2 se téz podili na inhibici apoptozy,

stimulaci bunééné proliferace a indukci exprese VEGF (51).
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Zvysena exprese COX-2 v duktalnich epiteliich byla prokazana téz ve vzorcich pankreatu
pacienti s ChP a v PanIN lézich (52,53). Exprese COX-2 je zvySena v PanIN lézich
v porovnani sexpresi v normalnich duktech a stupen exprese COX-2 signifikantné
koreluje se zavaznosti PanIN léze. Toto podporuje pravdépodobnou roli COX-2 v karci-
nogenezi PC. Uvedena data téz podporuji roli PanIN lézi jako pojitka mezi ChP a PC.
COX-2 by navic mohla ptedstavovat potencialni terapeuticky cil pro terapii a chemo-
prevenci u pacientt s ChP a PC za pouziti selektivnich COX-2 inhibitora (54).

V soucasnosti je imunohistochemické hodnoceni exprese COX-2 pouzitelné pfi
hodnoceni zavaznosti 1éze naptiklad v miniinvazivné odebranych vzorcich (EUS-FNAB).
Rozdily v expresi COX-2 a zmény v expresi p53 mezi jednotlivymi premalignimi lezemi
a PC byly hodnoceny nasi nize uvedenou studii. Porovnana byla exprese COX-2 a p53 ve
vzorcich ziskanych z 95 resekati pacienti s PC — jednalo se o 95 vzorkd
adenokarcinomu, 155 vzorkti PanIN ruzného stupné a 70 vzorkd zdravych duktt. Byl
prokézan statisticky vyznamny rozdil v expresi COX-2 jiz mezi normalnimi dukty a low-
grade PanIN a dale naristajici exprese smérem k PC a téz bylo prokazano, ze exprese
COX-2 narusta dale smérem od normalnich dukti pies low grade a high grade PanIN 1éze
az po struktury invazivniho karcinomu. Signifikantni rozdily v expresi se jiz dale
neprojevily mezi PC srozdilnym gradem. Téz exprese p53 nardstala s nartstajici
zévaznosti 1éze. I nami ziskanad data tudiZz podporuji v soucasnosti akceptovany model
karcinogeneze a poukazuji na moznost potencialniho vyuziti COX-2 inhibitort pro terapii

a pfipadné chemoprevenci.

Hermanova M, Trna J, Nenutil R, Dité P, Kala Z. Expression of COX-2 is associated
with accumulation of p53 in pancreatic cancer: analysis of COX-2 and p53 expression
in premalignant and malignant ductal pancreatic lesions. Eur J Gastroenterol Hepatol.
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Expression of COX-2 is associated with accumulation of p53
in pancreatic cancer: analysis of COX-2 and p53 expression in
premalignant and malignant ductal pancreatic lesions
Marketa Hermanova?, Jan Trna®, Rudolf Nenutild, Petr Dite®

and Zdenek Kala®

Objectives Cyclooxygenase-2 (COX-2) and tumor
suppressor p53 are molecules that are linked to the
oncogenesis of pancreatic cancer. COX-2 represents

a key modulatory molecule in inflammation and
carcinogenesis, and is known to be implicated in the
positive regulation of growth and tumorigenesis. Abnormal
expression of p53 is common in many human neoplasms
including pancreatic cancer. Recent studies demonstrated
functional interactions between p53 and COX-2. The
p53-dependent upregulation of COX-2 was proposed to be
another mechanism by which p53 could abate its own
growth-inhibitory and apoptotic effects.

Methods In this study, we immunohistochemically
analyzed the expression of COX-2 and p53 in 95 pancreatic
resection specimens [adenocarcinomas, 95 lesions;
pancreatic intraepithelial neoplasias (PanINs), 155; normal
ducts, 701

Results The expression of COX-2 increased progressively
with the grade of ductal lesions (P< 0.00001). A statistically
significant difference of COX-2 expression between normal
ducts and low-grade PanlNs was revealed (P=0.0042).
COX-2 overexpression was demonstrated in 82 PanlINs
(52.9%), and in 76 adenocarcinomas (80%). No significant
correlation between the grade of adenocarcinoma and
COX-2 expression was revealed (P=0.2). The expression
of p53 again increased progressively with the grade of

Introduction

Pancreatic cancer represents the fourth or fifth leading
cause of cancer-related death in both men and women in
Western countries, second only to colon cancer among the
malignancies of the digestive tract. Despite improved
diagnostic and therapeutic modalities, the prognosis of
pancreatic  cancer remains  dismal. The lethality of
pancreatic cancer almost equals its incidence, and it has
one of the lowest overall 5-vear survival rate (less than
5%) among the epithelial cancers [1-3]. Pancreatic cancer
is usually advanced at the time of presentation, and the
detection of premalignant pancreatic lesions and carlier
detection of malignancy in high-risk  patients  may
improve the ¢linical outcome of the discase using current
treatment modalitics. Defining the molecular pathology
of premalignant carly neoplastic lesions could provide

0954-691X © 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

lesions (P<0.00001) with a significant increase in
high-grade PanlNs. A correlation between COX-2 and p53
expression levels in carcinomas was revealed (P=0.0002),
and an accumulation of p53 was associated with COX-2
overexpression in premalignant and malignant ductal
lesions.

Conclusion These findings confirmed the generally
accepted pancreatic cancer progression model, and
supported the concept of the interactive role of COX-2
and p53 in pancreatic cancer carcinogenesis, which offers
opportunities for targeted therapy and chemoprevention
of pancreatic cancer using COX-2 inhibitors. Eur J
Gastroenterol Hepatol 20:732-739 © 2008 Wolters Kluwer
Health | Lippincott Williams & Wilkins.
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important information for the development of carly
detection and diagnostic strategies.

The oncogenesis of pancreatic ductal adenocarcinoma is,
as a multistep process, characterized by the progression
from normal ductal epithelium through a spectrum of
noninvasive intraductal lesions, known as pancreatic
intracpithelial neoplasias (PanINs), to invasive ductal
adenocarcinoma. PanIN lesions harbor a number of well-
defined genetic alterations [4,5]. Inereasing histologic
grades of PanINs are associated with the accumulation
of alterations in cancer-related genes. The progression
from normal ductal epithelium through mild-to-severe
dysplasia 1s characterized by the sequence of genetic
changes including activating K-res point mutations,
the overexpression of HER-Z/men, and the inactivation
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of pi6, p53, Smadd/DPCY, and BRCAZ tumor suppressor
genes |6-8].

Although PanINs are well established as the most
common and morphologically distinet precursor lesions
of invasive pancreatic cancer, the ctiology of this cancer
remains  poorly understood. Besides age and  genetic
factors, several lifestyle and environmental factors, such
as smoking, obesity, high-fat diet, and low physical
activity, have been reported to increase the rnsk of
pancreatic cancer. Although chronie aleohol consumption
does not seem to mnerease the risk of panereatic cancer, 1t
may induce chronic pancreatitis and diabetes mellitus,
which are known to increase the risk of the development
of pancreatic cancer [9]. Both hereditary and sporadic
forms of chronic pancreatits represent inflammatory
disorders with the increased risk [10-12]. Pancreatic
inflammation is associated with the production of reactive
oxygen species, cytokine release, and upregulaton of
proinflammatory transcription factors. Mediators of the
inflammatory pathways have been shown to induce
genetic damage, cell proliferation, and inhibiton of
apoptosis in pancreas, and scem to play an important
role in carcinogenesis of pancreatic cancer [13—15].

Prostaglandin H, synthase — evelooxygenase (COX) - is
an cnzyme, which is involved in the conversion of
arachidonic acid to prostaglandins. Two COX isoforms,
COX-1 and COX-2, have been identified to date. COX-1
s constitutively expressed in many  tissues, and is
mvolved in prostaglandin synthesis under physiological
conditions. The second isoform, COX-2, is not constitu-
tively expressed under physiological conditions, but its
expression 1s induced by physiological and stress signals.
Growth factors, cytokines, mediators of inflammation,
oxidizing agents, or DNA-damaging agents are known
inductors of COX-2 expression. Several reports demon-
strated the key role of COX-2 in pathological processes,
such as inflammation and carcinogenesis.  Increased
expression of COX-2 was observed in a variety of tumors:
in carcinomas of colon, lung, breast, oesophagus, bladder,
and prostate [16]. Recent studies repeatedly deseribed
an increased expression of COX-2 in pancreatic carcino-
mas. Increased expression of COX-2 was demonstrated in
56-90% of pancreatic adenocarcinomas among the studies
[17]. The mechanism by which COX-2 promotes
pancreatic tumor cell growth 15 not completely clear
Several studies suggested potential involvement of COX-
2 pathways in the regulation of tumor-associated angio-
genesis and cell growth in panereatic cancer. COX-2 was
demonstrated to inhibit apoptosis, promote cell prolifera-
tion, and induce the expression of vascular endothelial
growth factor [18-21]. These findings supported the
possible role of COX-2 in the carcinogenesis of pancreatic
ductal adenocarcinoma and suggested COX-2 as the
possible therapeutie target for potential chemoprevention

COX-2 and p53 in pancreatic neoplasms Hermanova et al. 733

of pancreatic ductal adenocarcinoma using selective
COX-2 inhibitors.

The p53 tumor suppressor gene encodes a nuclear protein
that plays a crucial role in cell eyele reguladon [22,23].
p53 has been implicated both in Gy cell eyele arrest and
in programmed cell death. Stabilization and activation of
p33 protein occurs not only after genotoxic insult, but
after a diverse range of other cellular stresses [24].
Abnormalities of the p53 gene that inactivate the p53
pathway are common in many human ncoplasms, and
result in a disruption of the ability of p53 to function at
the DNA damage checkpoint [25]. In pancreatic cancer,
50-75% of cases were reported to carry mutations in the
P53 gene, and alterations of p53 were also reported in
PanIN lesions [26,27].

Thus, COX-2 and p53 are molecules intimately linked to
the oncogenesis of panereatic cancer. COX-2 is known to
be implicated in the positive regulation of growth and
tumorigenesis, whereas active p53 1s a negative regulator
of this process. Many signals that induce COX-2
expression are also able to activate p53 [28]. Several
studies have reported that tumor suppressor p33 plays a
role in the regulation of COX-2 expression and suggested
the interactions between p53 and COX-2 [29-32).
Subbaramaiah e al [31] showed negative regulation of
COX-2 by p53; levels of COX-2 protein and mRNA were
demonstrated to be suppressed by wild-type p33 but less
significantly by mutant p533. Recent studies have
reported a p53-dependent increase in COX-2 expression
in response to DNA damage. It was demonstrated that
tumor suppressor p53 upregulates COX-2 expression, and
that COX-2 can in turn inhibit p53-dependent transcrip-
tion. A COX-2 sclective inhibitor potentiates p53-
induced apoptosis, which also supports the notion that
COX-2 activity appears to interfere with p53 functon.
The p53-dependent upregulation of COX-2 could be
another novel mechanism by which p53 could abate its
own growth inhibitory and apoptotic cffect [29,30].
Effects of mutant p53 on COX-2 expression were also
studied. Mutant p53 may form complexes with endogen-
ous wild-type p53 and, depending on the type of mutant,
these complexes may retain a degree of COX-Z-activating
capacity [32].

Therefore, we set out to investigate the expression of
COX-2 and p53 in invasive pancreatic cancer, PanINs,
and normal ducts, using immunohistochemical analysis of
these proteins.

Methods

Tissue specimens

The studied population consisted of reseetion specimens
from patients with hiswologically confirmed pancreatic
invasive ductal adenocarcinoma, who had undergone
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pancreaticoduodencctomy at the Faculty Hospital Brno
and Masaryk Memoral Cancer Institute between 2000
and 2006. In total, surgically resected pancreatic tissues
from the 95 patients of pancreatic invasive ductal
adenocarcinoma were obtained and examined [45 males
and 50 females; median age 64 years (range 39-85
years)]. The pancreatic adenocarcinoma was well differ-
entiated in six (6.3%), moderately differentiated in 62

(65.3%), and poorly differentiated in 27 (28.4%) of 95 cases.

Resection specimens were fixed in 10% neutral-buffered
formalin for 24 h. Hematoxylin—cosin staining and im-
munohistochemistry (IH) were performed on 4 pm thick
scetions  of formalin-fixed paraffin-embedded  tissue.
Hematoxylin—cosin sections were examined to identfy
the samples containing normal ducts and/or PanlN
lesions and/or invasive adenocarcinoma, and these were
sclected for the immunohistochemical study. PanIN
lesions were graded according to standardized criteria
[4]. PanIN lesions ranging from PanIN-1A to PanIN-3
were identified in 51 of 95 pancreatic cancer resection
specimens. In total, 39 foci of PanIN-1A, 73 foci of
PanIN-1B, 30 foci of PanIN-2, and 13 foci of PanIN-3
were identified and examined. Immunohistochemical
analysis of p53 and COX-2 expression was also performed
on 70 normal ducts.

Immunohistochemistry

For immunohistochemical analysis of p53 and COX-2
expressions, sections were deparaffinized in xylene and
rechydrated through a series of alcohol. The mouse
monoclonal antibody direeted against p53 (clone DO-1,
against both wild and mutant p53, dilution 1:2000;
Novocastra, Newcastle upon ‘Tyne, UK) and the rabbit
polyclonal antibody against COX-2 (dilution 1:50; Santa
Cruz Biotechnology, Inc., Santa Cruz, California, USA)
were used. Owing to the use of a very sensitive
visualization systemn, the dilution of primary antibody, in
which the immunostaining in the cells of eytotrophoblast
and exocervical epithelium is negative, was used for p53
IH (sce explanation in the Discussion). Antigen retrieval
was performed in a microwave (Milestone, Sarisole, Ttaly)
by heating in citrate buffer at pH 6.0 for 4min at 120°C
for p53 IH, and by heating in the same buffer for 20 min
at 98°C for COX-2 IH. The slides were incubated with
both the polvelonal anti-COX-2 antibody and monoclonal
anti-p53 antibody overnight at 4°C. A strepravidin-biotin
peroxidase detection system was used in accordance with
the manufacturer’s instructions (mouse IgG Vectastain
Elite kit for p53 IH and rabbit IgG Vectastain Elite kit for
COX-2 IH; Vector Laboratories, Burlingame, California,
USA) and then visualized using 3,3'-diaminobenzidine as
a substrate (Fluca, Buchs, Switzerland). The slides were
counterstained with Gill’s hematoxylin.

Tissue sections of pancreatic cancer with a known p53
status (p33 stabilized by a mutation with a strong
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accumulation of p53 in nuclel; immunoscore 3 — see
explanation below) were used as positive controls for p53
IH in cach run. Sections from COX-2 strongly positive
colon carcinoma (immunoscore 2 — see  explanation
below), were used as positive controls for COX-2 IH in
cach run. Additionally, COX-2 immunoreactivity in islets
of endocrine pancreas served as an cfficient internal
positve control [33]. Negative controls for both p53 and
COX-2 [H were performed by incubating samples with-
out the primary antibody.

Evaluation of immunostaining

In carcinomas, at least three different representative
high-power (< 400) ficlds of tumor infiltration were
examined. In rare cases of tumor clonal heterogeneity in
DO-1 immunostaining, the clone more positive for p53
was scored. For cach selected PanIN lesion and the
normal ducts, either the entire lesion or structure was
analyzed or the minimum of 200 cells was evaluated.

For p53 IH, the percentage of positive cells was assessed,
and the immunostaining intensity was classified into four
categorics: numeric score 0, no staining: nuclei blue;
numeric score 1, weak staining: nuclei blue-brown;
numeric score 2, nuclel brown; and numernc score 3,
nucleil deep brown or black. The final immunoscore was
obtained by multiplying the percentages of positive cells
with the numeric score reflecting the staining intensity.
Immunoscores were  categorized into  four levels: 0
(immunoscore < 10); 1 (immunoscore 10-49); 2 (immu-

noscore 50-149); and 3 (immunoscore 150-300).

For COX-2 1H, the percentage of positive cells was also
counted, and the immunostaining intensity was divided
into three categorics: numeric score (0, no staining;
numeric score 1, weak staining: and numeric score 2,
moderate and strong staining, The final immunoscore was
obtained as described in p53 IH, and immunoscores were
categonized nto three levels: 0 (immunoscore < 20);
1 (immunoscore 2049); and 2 {(immunoscore 50-200). In
cases with heterogencous expression of COX-2, the
average score was counted.

Statistical analysis

Statistical analysis was performed using the Kruskal-
Wiallis one-way analysis of variance for the differences and
trends in continuous variables among the categories.
Mann—Whitney {-test was used to compare differences
in continuous variables between two types of lesions. The
Pearson's 7° test was used for analysis of contingency
tables. Spearman R cocfficient was used to evaluate
correlations between continuous variables in the cate-
gories. The SYSTAT statistical package was used (SPSS
Inc., Chicago, linois, USA), and £ < 0.05 was considered
to be statistically significant.
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Results

Expression of cyclooxygenase-2 in normal ducts,
pancreatic intraepithelial neoplasia lesions,

and carcinomas

The immunohistochemical analysis of COX-2 expression
showed considerable heterogeneity of immunostaining
both between and within the lesions. A statistically
significant correlation was revealed between COX-2
expression  and  the seventy of a  ductal lesion
(P <0.00001), (Table 1, Fig. 1). After stratfication of
the ductal lesion into categones, a statisucally significant
increase of COX-2 expression between normal ducts
and low-grade PanIN lesions (£ = 0.0042 for normal ducts
vs. PanIN-1A; P < 0.0001 for normal ducts vs. PanIN-1B),
and between low-grade and high-grade PanIN lesions
(P <0.0001 for low-grade PanINs wvs. both PanIN-2
and PanIN-3 lesions) was revealed (Table 2). The
significant COX-2 expression was  detected in 82
PanINs (52.9%) and in 76 carcinomas (80%), (lTable 1,
Fg Za—c). No statistically significant increase of COX-2
expression was revealed between  high-grade  PanIN

Table 1 Expression of COX-2 in PanlIN lesions and pancreatic
ductal adenocarcinoma (number of lesions with COX-2 expression
on different levels: 0, 1, 2)

Ducts  PanlN-1A PanlN-1B  PanIN-2  PanlN-3 Ca
COX-20 66 29 40 3 1 19
COxX-21 4 9 29 15 3 23
COxX-2 2 o 1 4 12 9 53
Total 70 38 73 30 13 895
Ca, COX-2, cyclooxyg 2; PanIN, pancreatic intraspithelial
neoplasia
P<0.00001 (Pearson's %7).
Fig. 1
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Box-and-whiskers plot showing COX-2 immunoscores in normal ducts
(column A), PanIN-1A (B), 1B (C), 2 (D), 3 (E) lesions, and carcinomas
(F), (Kruskal-Wallis, P<0.0001). COX-2, cycloaxygenase-2; PaniN,
pancreatic intraepithelial neoplasia.
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lesions and carcinomas. In high-grade PanIN lesions
of two pancreatic rescction specimens, the expression
of COX-2 was higher than in the associated adenocarci-
noma.

When the carcinomas were stratified by their histologic
grade, the correlation between the grade of the adeno-
carcinoma and the COX-2 expression did not reach
statistical significance (P =0.2), ("Table 3).

Expression of p53 in normal ducts, pancreatic
intraepithelial neoplasia lesions and carcinomas

The results of p53 immunostaining confirmed  the
conclusions of our previous study [34], (Table 4,
Fig. 3). The proportion of p53 expression in normal
ducts, PanIN-1A, 1B, 2, and 3 lesions and carcinomas
mcreased  again progressively  and  significantly
(P<0.00001) with the grade of the lesion, and no
immunostaining in normal ducts and immunostaining in
low-grade PanIN lesions not exceeding level 1 were
revealed. After stratification into categories (Table 5), a
statistically significant increase of p53 expression was
revealed between  low-grade and  high-grade  PanIN
lesions (P <0.0001), between PanlN-2 and PanIN-3
lesions (P=0.022), and between PanIN-2 lesions and
carcinomas (£ = 0.0008).

Relationship between the expression

of cyclooxygenase-2 and p53

A statistically significant correlation was found between
levels of COX-2 and p53 expressions in pancreatic cancer
(£=10.0002), ('Table 6), and also between p33 and COX-
2 immunoscores in carcinomas (£ =0.000012). High
expression of p53 (level 3) was associated with over-
expression of COX-2 in all cases (Fig. 2c and d). The only
one case with p53 immunostaining on level 2 was not
associated with COX-2 overexpression, but the tumor
displayed a significantly heterogencous expression of
COX-2 among the evaluated parts of the mmor Some
parts of the carcinoma displayed the expression of COX-2
on level 1, the others showed level 0 expression of COX-
2, and the average score resulted in level 0 expression in
this particular case.

Similarly, there was a significant correlation between
COX-2 and p53 expression in high-grade PanINs, and all
lesions with nuclear p33 accumulation displayed COX-2
overexpression on level 1 or level 2. In low-grade PanlN
lesions, the levels of COX-2 expression were significantly
lower when compared with  high-grade PanINs  and
carcinomas. Nuclear accumulation of p53 did not exceed
1, and was also associated with COX-2
cxpression in the particular lesions with positive p33
Immunostaining.

level over-
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Table 2 Descriptive statistics of COX-2 i

COX-2 immunoscore, descriptive statistics within categories

Matrix of Mann—Whitney U-test probabilities for differences among categories

Count Mean £ SE Median PanIN-1A PanIN-1B PanIN-2 PaniN-3 Ca
Ducts 70 32+08 0 0.0042 <0.0001 <0.0001 <0.0001 <0.0001
PaniN-1A 39 B7+24 0 NS 0.076 <0.0001 <0.0001 <0.0001
PanIN-1B 73 1665+22 5 <0.0001 <0.0001 <0.0001
PanIN-2 30 53.7+84 30 0.043 NS 0.18
PaniIN-3 13 89.2£16.5 60 NS 0.23
Carcinoma 95 68.2£55 60
Ca, a; COX-2, cyclooxyg! 2; PaniN, p ic intraspithelial neopk
Fig. 2

(a) Cyclooxygenase-2 (COX-2) overexpression in low-grade pancreatic intraepithelial neoplasia (PanIN-1B); (immunohistochemistry, COX-2

antibody, original mal

ffication x 400). (b) COX-2 overexpression in high-grade PanIN-2 lesion; (immunohistochemistry, COX-2 antibody, original

magnification x 400). (c) COX-2 overexpression in pancreatic ductal adenocarcinoma with perineural spreading; (immunohistochemistry, COX-2
antibody, original magnffication x 200). (d) Nuclear accumulation of p53 in pancreatic ductal adenocarcinoma with perineural spreading; tissue
section parallel to the section in (c) (immunohistochemistry, p53 antibody, original magnification x 200).

Table 3 Expression of COX-2 in well (WD), moderately (MD) and
poorly differentiated (PD) p PR 4 (number of
carcinomas with COX-2 expression on different levels: 0, 1, 2)

Table4 Expression of p53 in PanIN lesions and pancreatic ductal
adenocarcinoma (number of lesions with p53 expression on
different levels: 0, 1, 2, 3)

WD MD PD Total Ducts  PanIN-1A PaniN-1B PanIN-2 PanIN-3 ~ Ca

COX-2 0 3 13 3 19 p53 0 70 39 7 20 5 35
COX-2 1 2 14 7 23 p53 1 0 0 2 6 2 29
COX-2 2 1 35 17 53 p53 2 0 0 0 4 4 20
Total 6 62 27 95 p53 3 0 0 0 0 2 11
Total 70 39 73 30 13 95

COX-2, cyclooxygenase-2.
P=0.2 (Pearson's °).

Discussion

Only two studies have evaluated extensively the expres-
sion of COX-2 in premalignant PanIN lesions of
pancreatic resection specimens [33,35]. Maitra e al.

Ca PaniN, pancreatic i ithelial neoplasi
P<0.00001 (Pearson's ).

[33] examined the expression of COX-2 in structures of
adenocarcinomas, PanIN lesions, and normal ducts. This
study showed the significant differences in COX-2
expression in adenocarcinomas versus normal ducts, and
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also in PanIN lesions versus normal ducts. Statistically
significant differences were demonstrated in high-grade
PanINs (PanIN-2 and PanIN-3 lesions) versus low-grade
PanINs (PanIN-1A and PanIN-1B lesions). Albazaz ef al
[35] reported the higher COX-2 expression in PanlN
lesions, most significantly in high-grade PanIN lesions as
compared with normal epithelium. Furthermore, a gradual
increase in COX-2Z expression was demonstrated with an
increased severity of intracpithelial neoplastic lesions.
Thus, the association between COX-2 expression and
severity of PanIN lesions was defined. Both studies
suggested that COX-2 in a significant subset of
noninvasive precursor PanIN lesions could represent a
potential therapeutic target for the chemoprevention of
pancreatic cancer at a noninvasive stage of pancreatic
oncogenesis. Our study supported their findings and
showed significantly higher expression of COX-Z in
adenocarcinomas and PanlN  lesions  compared  with
normal ducts. In general, the progressively increasing
COX-2 expression from normal ducts through PanIN
lesions to invasive carcinomas was shown. Significant

Fig. 3
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Box-and-whiskers plot showing p53 immunoscores in normal ducts
(column A), PanlN-1A (B), 1B (C), 2 (D), 3 (E) lesions, and carcinomas
(F), (Kruskal=Wallis, P<0.0001). PanlN, pancreatic intraepithelial
neoplasia.

Table 5 Descriptive statistics of p53 i cores within categor
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expression of COX-2 was revealed in 82 PanlINs (52.9%)
and in 76 adenocarcinomas (80%). There were some
individual PanIN lesions that displayed a higher expres-
sion of COX-2 when compared with the associated
adenocarcinoma. Similar findings were reported in pre-
viously mentioned studies [33,35]. Albazas e @l | 35] also
did not demonstrate a statistically significant increase of
COX-2Z expression berween high-grade PanIN lesions and
carcinomas, and showed higher COX-2Z expression in
some high-grade PanINs if compared with the associated
carcinoma. Maitra ef @/ [33] revealed the higher COX-2
expression in some PanlNs in the pancreatic parenchyma
away from the pancreatic cancer in 40% of cases,
supporting the established notion that PanIN could
sometimes represent independent intracpithelial neo-
plastic clones with divergent molecular events occurring
in individual PanIN lesions and adenocarcinomas of the
same pancreas |5]. Results obtained from immunohisto-
chemical analysis of p53 expression, which showed no
significant difference between high-grade PanINs and
carcinomas, also supported this notion. Additionally, the
results revealed the trend to a higher COX-2 expression
in less-differentiated adenocarcinomas, but the correla-
tion between the grade of the adenocarcinoma and the
level of COX-Z expression did not reach statistical
significance.

Further attention was focused on the correlation between
the expression of COX-2 and nuclear accumulation of p53
in neoplastic cells. Wild-type p53 is stabilized in the cells
by many physiological stimuli, such as hypoxia, oncogenie,
or genotoxic stresses and others, leading to an accumula-
tion of p53 in nuclei and positive immunostaining in the
absence of mutation. In human ncoplasms, the most
common point mutations alter the conformation of p53,
leading indircetly to a more stable protein that also
accumulates in tumor nuclei [36]. Less frequently, loss of
the p53 function is due to the loss of both alleles, or to
non-sense mutations that result in the expression of
truncated, nonactive, and unstable proteins. p53 action
can be also changed through alterations in upstream or
downstream genes, such as amplification of MDMZ.

Low levels of p53 could be detected by sensitive 1H
under normal conditions in both embryonal and adult

pB3 immunoscore, descriptive statistics within categories

Matrix of Mann—Whitney U-test probabilities for differences between categories

Count Mean + SE Median FanlN-1A PanlN-1B PanlN-2 PanlN-3 Ca
Ducts 70 00+00 0 NS 1.0 NS 0.1866 <0.0001 <0.0001 <0.0001
PanlN-1A 38 00+00 0 NS 0.289 <0.0001 <0.0001 <0.0001
PanIN-1B 73 03+02 0 <0.0001 <0.0001 <0.0001
PanlN-2 30 239+52 0 0022 0.0008
PanlN-3 13 BEAL17.3 40 NS 0.71
Carcinoma 95 448161 16

Ca, carcinoma; Panl N, pancreatic intraepithelial neoplasia.
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Correlation of COX-2 and p53 expressions in pancreatic
arcinoma ber of carcil with COX-2 and p53
expressions on different levels)

Table &
d

pE3 0 pB3 1 pb3 2 pb3 3 Total
COX-2 0 16 3 1 o 19
COX-2 1 8 8 7 o 23
COX-2 2 12 18 12 " 53
Total 36 28 20 i1 95

COX-2, eyclooxygenase-2.
P=0.0002 (Pearson's ).

tissucs. ‘1o distinguish the higher levels of p53 stabilized
by a mutation or cellular stress from the normal
expression of wild-type p53 in rapidly proliferating tissues
under normal conditions, we used the dilution of a
primary antibody in which the cells of control tissues
(proliferating exocervical epithelium and  eytotropho-
blast) were completely negative. In the majority of cases,
this system allows the distinction between normal p33
expression, which 1s not detectable with this IH
methodology, and the abnormal expression of p53 (as a
result of a stabilization by a variety of cellular stresses or
by a mutation) resulting in nuclear p33 accumulation

[37].

Recent studies provided evidence about the interactve
role of COX-2 and p53 in carcinogenesis of different
neoplastic disorders, and the functional relationship that
was revealed provided support for a potental chemopre-
ventive and therapeutic role of COX-2 inhibitors in some
tumor types |38—40]. Among malignancies of the gastro-
intestinal tract, COX-2 expression significantly correlated
with nuclear p53 accumulation in gastric cancer [41]. The
data showed that COX-2 significantly increases with
nuclear p53 accumulation. Further analysis revealed that
COX-2 correlates  with p53 in subscts of advanced,
cardiac, and Helicobacter pylori (—) gastric carcinomas,
and no correlation was found in the carly, diffuse,
noncardiac, and H. pylory (+) gastric carcinomas.
Although several studies demonstrated the role of A
vlori in the induction of COX-2 expression, on the other
hand, the above-cited data suggested the possible role of
p53 in a modulation of COX-2 expression in gastric cancer
without H. pybri infecton.

The correlation between p53 status and COX-2 expres-
sion was found in Barrett’s oesophagus and in ocsophageal
adenocarcinoma, and it was suggested that in precursor
cancer lesions, p533-dependent  expression  of COX-2
provides a mechanism for escape from apoptosis and
progression toward neoplasia in a highly inflammatory
context [32].

In colon cancer, the role of both p53 and COX-2 in colon
cancer development and progression was confirmed [42].
It was shown that tumor angiogenesis is significantly

influenced by p53 overexpression and COX-2 expression
in patients with colon cancer [43], and COX-2 inhibition
appearcd to protect the p53 tumor suppressor function

[44].

In gallbladder neoplastic lesions, the significant differ-
ences in COX-2 expression among normal epithelium,
low-grade dysplasia, and high-grade dysplasia suggested
that overexpression of COX-2 may represent an carly
event in gallbladder carcinogenesis. Furthermore, expres-
sion of COX-2 was associated with p53 accumulation in
premalignant and malignant gallbladder neoplastic le-
sions. In the spectrum of 68 tissue samples, only one
COX-2 negative case among 18 p53 positive cases was
found. Overexpression of COX-2 was suggested to be, at
least in part, related to p53 dysfunction [45].

Xu ef al. [46] studied correlations between the expression
of p53 and COX-2 in pancreatic tissue microarrays. The
pancreatic cancer tissue, adjacent noncancer tissue, and
normal pancreatic tissue were examined, and a signifi-
cantly increased expression of both p53 and COX-2 was
found in tumorous tssues when compared with non-
tumorous tissues. Morcover, a significant relationship was
observed between COX-2 and p53, and COX-2 negative
expression tissues were found to be more significant in
p53-negative than in p53-positive tissues. Based on the
results of logistic regression analysis, pS3 and COX-2
were suggested to be dependent predictors of pancreatie
carcinogenesis. This study included tissues not only from
pancreatic ductal adenocarcinomas, but also from muci-
nous and scrous cystic tumors, samples from pancreatic
endocrine tumors and from chronic pancreatitis, and the
character of ductal structures in adjacent nontumorous
tissue was not specified. Our study evaluated COX-2 and
p53 expression in morphologically defined ductal struc-
tures (normal ducts and premalignant PanIN lesions) and
structures of ductal adenocarcinoma, to enable study of
the relationship of p53 and COX-2 to the carcinogenesis
of the most common pancreatic cancer — ductal
adenocarcinoma. Accumulation of p53 was accompanied
by the increased expression of COX-2 in premalignant
and malignant ductal lesions and significant correlation
between COX-2 and p53 expression was revealed,
supporting the concept of COX-2 and p53 interactive
roles in pancreatic cancer carcinogenesis, which offers
opportunities for targeted therapy and chemoprevention
of pancreatic cancer using sclective COX-2 inhibitors,
especially in lesions with functional p53.

Acknowledgement
This work was supported by a grant from the Ministry of
Health (IGA), Czech republic No. NR 9295-3.

Conflict of interest: none declared.

85



References

1

bl

22

23
24

Bramhall SR, Allum WH, Jones AG, Allwood A, Cummins G, Neoptolemos
JP. Treatment and survival in 13 560 patients with pancreatic cancer, and
incidence of the disease in the West Midlands: an epidemiclogical study.
Br I Surg 1996; 82:111-116.

Farnandez E, La Viscchia C, Porta M, Negri E, Luechini F, Levi F. Trends in
pancreatic cancer mortality in Europe, 1955-1989. Int J Cancer 1994,
57:786-782.

Hruban RH, Yeo CJ, Kern SE. The genetic basis of human cancer.

In: Viogelstein B, Kinzler KW, editors. Pancreatic cancer. New York:
McGraw-Hill; 1996. pp. 603-613.

Hruban RH, Adsay NV, Albores-Saavedra J, Compton C, Garrett ES,
Goodman SN, et al. Pancreatic intraepithelial neoplasia: a new nomenclature
and classification system for pancreatic duct lesions. Am J Surg Pathol
2001; 25:579-686.

Hruban RH, Wilentz RE, Kern SE. Genetic progression in the pancreatic
ducts. Am J Pathol 2000; 156:1821-1826.

Hruban RH, van Mansfeld AD, Offerhaus GJ, van Weering DH, Allison DC,
Goodman SN, et al Kras activation in adenocarci of the
human pancreas. Am J Pathol 1993; 143:545-554.

Rozenblum E, Schutte M, Geggins M, Hahn SA, Panzer 5, Zahurak M, et al.
Tumor-suppressive pathways in pancreatic carcinoma. Cancer Res 1997;
5717311734

Kloppd G, Luttges J. The pathology of ductal type pancreatic carcinomas
and pancreatic intraepithelial neoplasia: insights for dinicians. Curr
Gastroenterol Rep 2004; 6:111-118.

Welsch T, Kleeff J, Seitz HK, Buchler P, Friess H, Buchler MW, Update on
pancreatic cancer and alcohol-associated risk. J Gastroenterol Hepatol
2006 21:69-75.

Malka D, Hammel P, Maire F, Rufat P, Madeira |, Pessione F, et al. Risk

of pancreatic adenocarcinoma in chronic pancreatitis. Gut 2002; 51:
B48-862.

Lowenfels AB, Maisonneuve P, Cavallini G, Ammann RW, Lankisch PG,
Andersen JR, et al Pancreatitis and the risk of pancreatic cancer. N Engl J
Med 1993; 328:1433-1437

Howes N, Meoptol JF. Risk of pa ic ductal ad
chronic pancreatitis. Gut 2002; 51:765-766.

Farrow B, Sugiyama Y, Chen A, Uffort E, Nealon W, Evers BM. Inflammatory
mechanisms contributing to pancreatic cancer dewelopment. Ann Surg
2004; 239:7653-771.

Garcea G, Dennison AR, Steward WP, Berry DP. Role of the inflammation in
pancreatic jenesis and the impli for future therapy.
Panereatology 2005; 5:514-520.

Farrow B, Evers BM. Inflammation and the development of pancreatic
cancer. Surg Oncol 2002; 10:163-1648.

Dannenberg AJ, Altorki NK, Boyle JO, Dang C, Howe LR, Weksler BB, et al
Cyclo-oxygenase 2: a pharmacological target for the prevention of cancer.
Lancet Oncol 2001; 2:544-551.

Kokawa A Kondo H, Gotoda T, Ono H, Saite D, Nakadaia S, et al.
Increased expression of cyclooxygenase-2 in human pancreatic neoplasms
and potential chemop ion by cycloosyg inhibitors. Cancer 2001;
91:333-338.

Chu J, Uoyd FL, Trifan OC, Knapp B, Rizzo MT. Potential ivolvement of
cyclooxygenase-2 pathway in the regulation of tumor associated
angiogenesis and growth in pancreatic cancer. Mol Cancer Ther 2003;
2:4-7.

Kong G, Kim EK, Kim WS, Lee KT, Lee YW, Lee JK, e al. Role of
cyclooxygenase-2 and inducible nitric oxide synthase in pancreatic cancer.
J Gastroentero! Hepatol 2002; 17:914-921.

Ding XZ, Tong WG, Adrian TE. Blockade of cyclooxygenase-2 inhibits
proliferation and induces apoptosis in human pancreatic cancer cells.
Anticancer Res 2000; 20:2625-2631.

Eibl G, Bruemmer D, Okada Y, Duffy JP, Law RE, Reber HA, et al. PGE (2} is
generated by specific COX-2 activity and increases VEGF production in
COX-2 expressing human pancreatic cancer cells. Biochem Biophys Res
Commun 2003; 306:8B7-8097.

Hofseth L, Hussain SP, Hamis CC. p53: 25 years after its discovery. Trends
FPharmacol Sci 2004; 26:177-181.

Prives C, Hall PA. The p53 pathway. J Pathol 1998; 187:112-126.
Levine AJ. p53, the cellular gatekeepar for growth and division. Cell 1987;
BB:323-331.

na in

25

26

27

28

28

30

31

a2

33

34

a5

a6

a7

3B

as

40

41

42

43

44

45

46

COX-2 and p53 in pancreatic neoplasms Hermanova et al. 739

Hollstein M, Sidransky D, Vogelstein B, Haris CC. p53 mutations in human
cancers. Science 1991; 253:45-53.

Barton CM, Staddon 5L, Hughes CM, Hall PA, O'Sullivan G, Kloppel G,
et al. Abnormalities of the p53 tumour suppressor gene in human pancreatic
cancer. Br J Cancer 1991; 64:1076-1082.

Biankin AV, Kench 1G, Morey AL, Lea CS, Biankin SA, Head DR,

et al. Overexpression of p2 1™ 51 ig an gady event in the development
of pancreatic intraepithelial neoplasia. Cancer Res 2001; 61 :B830-B837.
Sengupta S, Harris CC. pB3: traffic cop at the crossroads of DMNA repair
and recombination. Nat Rev Mol Cell Biol 2005; 6:44-45.

Corcoran CA, He O, Huang Y, Sheikh MS. Cyclooxygenase-2 interacts with
p53 and interferes with p53-dependent transcription and apoptosis.
Oncogene 2005; 24:1634-1640.

Han JA, Kim JI, Ongusaha PP, Hwang DH, Ballou LR, Mahale A, et al.
P53-mediated induction of Cox-2 counteracts p53- or genotoxic
stress-induced apoptosis. EMBO J 2002; 21:6636-5644.

Subbammaiah K, Aledki N, Chung W), Mestre JR, Sampat A, Dannenberg
Al Inhibition of cydoonygenase-2 gene expression by pb3. J Biol Chem
1999; 274:10911-10915.

Benoit V, de Moraes E, Dar NA, Taranchon E, Bours V, Hautefeuille A, et al.
Transcriptional activation of cydooxygenase-2 by tumor suppressor p53
requires nuclear factor-kappa B. Oncogene 2006; 25:6708-6718.
Maitra A, Ashfag R, Gunn CR, Rahman A, Yeo CJ, Sohn TA, e al.
Cyclooxygenase 2 expression in pancreatic ad inoma and
intragpithelial neoplasia. Am J Clin Pathol 2002; 118:194-201.
Hemanova M, Lukas Z, Kroupova |, Kleibl Z, Novotny J, Menutil R, et al.
Relationship between K-ras mutation and the expression of p21WAFIGF!
and p53 in chronic pancreatitis and pancreatic adenocarcinoma.
Neoplasma 2003; 50:318-325.

Albazaz R, Verbeke CS, Rahman SH, McMahon M. Cyclooxyg 2
expression associated with severity of PanlN lesions: a possible link
between chronic pancreatitis and pancreatic cancer. Pancreatology 2005;
5:361-369.

Bartek J, Bartkova J, Lukas J, Staskova Z, Vojtesek B, Lane DP.
Immunchistochemical analysis of the p53 oncoprotein on paraffin

sections using a seres of novel monoclonal antibodies. f Pathal 18993;
169:27-34.

Menutil R, Smardeva J, Pavlova S, Hanzelkova Z, Muller P, Fabian P,

et al. Discriminating functional and non-functional p53 in human tumours
by p53 and MDM-2 immunchistochemistry. J Pathol 2005; 273:
1930-1947.

Lee J5, Choi YD, Lee JH, Nam JH, Choi C, Lee MC, et al Expression of
eycloonygenase-2 in epithelial ovarian tumours and its relation to vascular
endothelial growth factor and p53 expression. Int J Gynecol Cancer 2006;
16:247-263.

Chow LW, Loo WT, Wai CC, Lui EL, Zhu L, Toi M. Study of COX-2, Ki67, and
p53 expression predict effectiveness of 5-fluorouracil, epinbicin and
cyclophosphamide with celecoxib treatment in breast cancer patients.
Biomed Pharmacother 2005; 59:296-301.

Tsubochi H, Sato N, Hiyama M, Kaimori M, Endo S, Schara ¥, et al.
Combined analysis of cyclooxygenase-2 exprassion with p63 and Ki-67 in
nonsmall cell lung cancer. Ann Thorae Surg 2006; B2:1198-1204.

Shun CT, Wu M5, Huang 5P, Wang HPF, Chuang SM, Lin JT.
Cyclooxygenase-2 expression cornelates with nuclear p53 accumulation in
gastric carcinoma. Hepatogastroenterology 2003; 50:988-992.

Chen WC, Lin MS, Zhang BF, Fang J, Zhou Q, Hu Y, et al. Survey of
molecular profiling during human colon cancer development and

progression by immunolhi hemical staining on tissue microaray. Word J
Gastroenteral 2007; 13:699-708.

Liang JT, Huang KC, Jeng YM, Lee PH, Lai HS, Hsu HC. Microvessel
density, cyclo-oxygenase 2 expression, K-ras mutation, and p53
overaxpression in colonic cancer. Br J Surg 2004; 91:355-361.

Swamy MV, Herzog CR, Rac CV. Inhibition of COX-2 in colon cancer cell
lines i ib in the nuclear localization of active pb3. Cancer
Res 2003; 63:5230-5242.

Legan M, Luzar B, Fedan-Maroh V, Cor A Expression of cyclooxygenase-2 is
associated with p53 accumulation in premalignanat and malignant
gallbladder lesions. World J Gastroenterol 2006; 12:3426-3428,

Xul, Li YM, Yu CH, LiL, Liu ¥S, Zhang BF, et al. Expression of p53, p16 and
COX-2 in pancreatic cancer with tissue microarrays. Hepatobifany Pancreat
Dis fnt 2006; 5:138-142.

86



2.2.6. Autoimunitni pankreatitida

Popis této nosologické jednotky vcetné rizika zamény za PC podava nize uvedena
prehledova prace nasi vyzkumné skupiny. Jak AIP, tak PC se mohou projevit jako
loziskové postizeni pankreatu s ikterem (pfipadné i bezbolestnym). Podobné mohou byt
i dalsi klinické ptiznaky — bolesti bficha, vahovy tbytek apod. Rozliseni téchto chorob je
vzhledem ke zcela zasadnim rozdilim v IéCebné strategii nezbytné, nicméné ne vzdy
jednoduché. Na moznost AIP muze poukazovat ptitomnost dalSich autoimunitnich
chorob, elevace imunoglobulini (pfedevsim IgG4) a ptipadné dalSich autoprotilatek. Na
zobrazovacich metodach je v piipadech difuzniho postizeni patrna difuzné zvétSena zlaza
tzv. ,klobasovitého* tvaru, pfipadné se subkapsularnim projasnénim — tzv. ,rim*“. Tyto
prfipady vSak vétSinou nepiedstavuji  diferencidln¢  diagnosticky  problém.
Komplikovanéjsi je situace loziskového postizeni. 1 v tomto pfipadé mohou nékteré
zndmky favorizovat AIP nebo PC. V piipadé AIP nebyva pankreaticky vyvod vyznamné
dilatovan, pfitomno byvé spiSe nepravidelné zizeni jeho kalibru, n€kdy i charakteru
vicendsobnych naznacenych stendz. Naopak v ptipadé PC byva patrnd jedna vyznamna
stendza (Casto az Uplny uzavér) s jasnym rozsifenim duktu nad touto stenodzou. V piipade
ne zcela jednoznacnych vysledkd piipousti HISORt klasifikace AIP terapeuticky test
s kortikoidy. Pfi reobjektivizaci za 2-4 tydny dochazi v ptipadé AIP ke zlepSeni nalezu,

zatimco stacionarni obraz ¢i progrese svedci spise pro PC.

Dité P, Novotny I, Trna J, Sevéikovd A. Autoimmune pancreatitis. Best Pract Res Clin

Gastroenterol. 2008;22(1):131-143.
IF 3,128. Citovano 12x ve Web of Science

(publikovana piehledova prace - kvantitativni podil uchazece 15 % - vyhledavani a

analyza literatury, pfiprava €asti textu publikace)
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Autoimmune pancreatitis is a form of chronic pancreatitis of presumed autoimmune aetiology.
The disease is characterised with clinical, serological, histomorphological and imaging features.
Autoimmune pancreatitis is recognised as a T-cell-mediated specific disease with lymphoplas-
matic infiltration of pancreatic tissue and pancreatic parenchyma fibrosis. Serum immunoglobulin
lgG or IgG4 and antibodies (rheumatoid factor, lactoferrin antibodies, carbonic anhydrase I, etc)
are usually increased. But the lack of specific biochemical markers is a major drawback in the
diagnosis of autoimmune pancreatitis. The Japan Pancreas Society proposed diagnostic criteria
for autoimmune pancreatitis as the presence antibodies, pancreas enlargement and pancreatic
duct narrowing, lymphoplasmatic infiltration, response to corticosteroid therapy, and associa-
tion with other autoimmune diseases such as autoimmune hepatitis, sclerosing cholangitis,
primary biliary cirrhosis, sialoadenitis, inflammatory bowel disease and Sjogren syndrome.
New criteria (HISORt Criteria) incorporate imaging changes, organ involvement, specific eleva-
tion of IgG4 subclass and histopathological markers. Autoimmune pancreatitis could be associ-
ated with diabetes mellitus and exocrine pancreatic dysfunction. Clinically, autoimmune
pancreatitis is a disease with mild symptoms; severe attacks of abdominal pain are not typical.
Typically, pancreatic calcifications and pseudocyst are absent; on the other hand jaundice and/
or pancreatic mass are frequent signs, and both make differential diagnosis with pancreatic
cancer difficult. From a practical point of view, in an elderly male presenting with obstructive

* Corresponding author. Tel.: 4420 532 232 290; Fax: +420 532 233 254.
E-mail address: pdite@med.muni.cz (P. Dite).
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jaundice and pancreatic mass, autoimmune pancreatitis is one of the differential diagnoses to
avoid unnecessary surgical therapy.

Key words: chronic pancreatitis; autoimmunity; antibodies; immunoglobulins; ultrasonography;
pancreatic biopsy; steroids.

Chronic pancreatitis is an inflammatory process that leads to the progressive and
irreversible destruction of exocrine and endocrine glandular pancreatic tissue and
its substitution with fibrotic tissue. As a result, a series of morphological and functional
alterations can be detected which are responsible for the characteristic symptoms of
this disease.

The literature on the incidence and prevalence of chronic pancreatitis is not volu-
minous. A study in the Copenhagen area in the |970s states an incidence of 6.9—10.0
new cases per 100,000 inhabitants per year.' In the Cantabria region of Spain between
1981 and 1991, de las Heras found an incidence of 14/100,000, of which 80% were
alcohol-induced, constituting one of the highest incidences worldwide.” More recent
studies have observed clear geographic differences, ranging from 1.6 new cases per
100,000 per year in Switzerland, through 7.9/100,000 per year in the Czech republic
(very similar to Denmark and Germany), to 23/100,000 per year in Finland.>* Some
studies have found an important increase in the number of patients with chronic pan-
creatitis being admitted to hospitals. In the UK, this increase came to 100% during the
period 1989/90 to 1999/2000. Japan also registered an increase, from 32,000 in 1994
to 42,000 in 1999, figures which represent an increase in prevalence from 28.5 to 32.9/
100,000 and in incidence from 5.4 to 5.7/100,000.> This increase may have happened
for two reasons: (a) the development of new diagnostic methods and improvement of
existing techniques, and (b) an increase in alcohol consumption.

The aetiology of chronic pancreatitis was divided into three categories: alcohol
consumption, idiopathic, and ‘other’. Excessive alcohol consumption was thought to
be the most common cause, accounting for 70-80% of all cases in the Western world.
About 10-20% of cases were considered idiopathic pancreatitis, and 10% were cate-
gorised as ‘other’ and included cases associated with hyperparathyroidism, hypertrigly-
ceridaemia, duct obstruction, trauma, morphological anomalies (pancreas divisum),
autoimmune pancreatitis, and hereditary pancreatitis.”

CHRONIC PANCREATITIS CLASSIFICATION: TIGAR-O

In 2001, the TIGAR-O classification system was published.® This system is based on
the mechanism of injury of pancreatic tissue, and addresses the risk, aetiology, and
complexity of this disease. Chronic pancreatitis is a complex disorder that may involve
the interaction of two or more environmental or genetic factors. The TIGAR-O
model addresses this potential synergistic role of multiple risk factors in a single
individual with chronic pancreatitis, and allows one to organise and assess the level
of contribution of each of the interacting risk factors. Although critical information
about different forms of chronic pancreatitis is not fully available, the TIGAR-O system
lays the foundation for further advancement in the field. The major categories include
toxic-metabolic (T), idiopathic (I), genetic (G), autoimmune (A), recurrent severe
acute pancreatitis (R), and obstructive (O) mechanisms. The TIGAR-O classification
also organises the aetiologies, in general, by prevalence.
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Toxic and metabolic factors

Alcohol

An association between alcohol and chronic pancreatitis was first described by Com-
fortand colleagues more than 50 years ago.” The logarithmic relationship between the
risk of chronic pancreatitis and the amount of alcohol consumed was described. How-
ever, there is no apparent threshold value below which the disease does not occur.
This makes it difficult to distinguish between low-threshold alcohol-induced pancrea-
titis and idiopathic chronic pancreatitis. The duration of alcohol consumption is also
important. In general, prolonged alcohol intake is required for the development of
chronic pancreatitis. In most patients, the onset of alcoholic chronic pancreatitis
occurs after alcohol intake that exceeds 150 g/day for at least 10—15 years, or accord-
ing other authors more than 80 g/day for at least 10 years.'?

It is observed that only a minority (~5%) of heavy drinkers develop chronic
pancreatitis. Alcohol consumption is not an independent risk factor for chronic pan-
creatitis, it appears to be a cofactor associated with pancreatitis only in conjunction
with a specific trigger, or other additional predisposing genetic or environmental
factors. Based on epidemiological studies, there is evidence of a genetic basis in alco-
holic pancreatitis. However, studies of mutations in the major alcohol-metabolising
genes (e.g. aldehyde dehydrogenase), cationic trypsinogen gene, cystic fibrosis trans-
membrane conductance regulator (CFTR) gene, or human leucocyte antigen (HLA)
failed to identify an alcoholic pancreatitis-associated mutation.

The relationship between acute and chronic alcoholic pancreatitis has been
debated. It was believed, on the basis of studies of natural history, that at the time
of the initial attack of acute alcoholic pancreatitis there was already histological evi-
dence of chronic disease. However, the studies of Ammann and associates, as well
as the observations in families with hereditary pancreatitis, provide strong evidence
that recurrent attacks of acute alcoholic pancreatitis precede chronic disease.'®

Tobacco smoking

The independent causative effect of tobacco smoking on chronic pancreatitis has been
confirmed in research studies, with odds ratios in the range 7.8-17.3."" The exact
mechanism is unknown, although tobacco smoking inhibits pancreatic bicarbonate
secretion in humans and hypothetically induces tissue ischaemia. The effects of
tobacco smoking may also be potentiated by polymorphisms in the gene for uridine
5'-diphosphate (EDP) glucuronosyltransferase UGTIA7.'? The risk of pancreatitis in
patients with this gene was reported to be associated with alcohol drinking, but since
the majority of these subjects smoked, it was not possible to determine which of these
environmental factors was responsible. However, this family of enzymes is responsible
for detoxifying complex products of tobacco smoke, so an association with tobacco
smoking is more likely.

Idiopathic chronic pancreatitis

Idiopathic chronic pancreatitis is reported to account for 10-30% of all cases of
chronic pancreatitis. The category of idiopathic chronic pancreatitis includes a number
of well-described symptoms and also cases where an associated factor cannot be
identified. As new genetic, environmental, and metabolic factors are discovered, the
number of patients in this category is expected to diminish. Non-alcoholic chronic
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pancreatitis has pathological characteristics distinct from those of alcoholic chronic
pancreatitis, including T-lymphocytic infiltrates resulting in ductal obstruction and
destruction and acinar atrophy and fibrosis.

Idiopathic chronic pancreatitis shows a bimodal pattern regarding age of onset.
Early-onset idiopathic pancreatitis has a mean age of onset of around 20 years."?
Pain is the predominant feature of this disease, occurring in 90% of patients, whereas
pancreatic calcifications, exocrine insufficiency, or endocrine insufficiency are ex-
tremely rare at presentation (<10%). Late-onset idiopathic pancreatitis has a mean
age of onset of 56 years. It tends to follow a comparatively painless course associated
with the frequent development of pancreatic calcifications and exocrine and endocrine
insufficiency. Some authors found mutations in the gene for the serine protease
inhibitor Kazal type | (SPINKI) in about 25% of Fatients with idiopathic chronic
pancreatitis, mainly related to early-onset disease.'*'”

Minimal-change chronic pancreatitis refers to the syndrome of severe abdominal
pain, which is presumed to be pancreatic in origin with minimal changes on imaging
studies. Minimal-change chronic pancreatitis is most often seen in middle-aged women.

Tropical pancreatitis is considered to be a type of idiopathic chronic pancreatitis
occurring in tropical areas. It is the most common form of chronic pancreatitis in cer-
tain areas of India, and is generally a disease of youth and early adulthood.'® The exact
aetiology of tropical pancreatitis remains unknown.

Genetic predisposition

Genetic disorders can occur through mutations in different disease-associated gene
classes. Disease-causing genes refer to dominant mutations in a single allele that cause
the disease (gain-of-function mutations, e.g. R122H mutation in hereditary pancreati-
tis) or to recessive mutations in both alleles of a single gene (AF508 deletion in typical
cystic fibrosis). Susceptibility genes are genes with mutations that alone are not dis-
ease-causing, but increase the risk of disease and confer unique phenotypic features
(SPINK | mutations in chronic pancreatitis).' ”*'® Finally, the modifier-of-response genes
refer to mutations that alone are not disease-causing but which alter the course of an
established disease by determining the severity and complications.'**° Some modifier
gene mutations may represent relatively common polymorphisms that under special
conditions contribute to the overall phenotypic features of pancreatitis.?'*?

Recurrent and severe acute pancreatitis

The association between recurrent acute and chronic pancreatitis is well established.
Acute pancreatitis can lead to chronic pancreatitis. The aetiologies of recurrent acute
pancreatitis and chronic pancreatitis are impressively similar. Therefore, several disor-
ders characterised as causing acute pancreatitis may lead to progression to chronic
pancreatitis.

Obstructive chronic pancreatitis

Obstructive chronic pancreatitis refers to a distinct entity produced by a (usually single)
dominant narrowing of the main pancreatic duct. It is characterised by upstream ductal
dilation, acinar cell atrophy, pancreatic tissue ischaemia, and diffuse fibrosis. A number
of causes can produce obstructive chronic pancreatitis, such as trauma, intraductal
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pancreatic stones, sphincter of Oddi dysfunction, papila Vateri stenoses, pancreas divi-
sum, and sequelae of acute pancreatitis. With early treatment of the obstructive pro-
cess, histological and functional pancreatic changes are partially or fully reversible.

AUTOIMMUNE CHRONIC PANCREATITIS (AIP)

Autoimmune chronic pancreatitis is a distinct entity characterised by the presence of au-
toantibodies, elevated levels of immunoglobulins, and unique pathological features com-
prising a dense plasmatic and lymphocytic infiltrate and ductal destruction with acinar
atrophy.?® In 60% of cases, it is associated with other autoimmune diseases, such as pri-
mary sclerosing cholangitis, primary biliary cirrhosis, autoimmune hepatitis, Sjogren’s
syndrome, immune-mediated and other inflammatory disorders.**** It is important
for the clinician to promptly make the diagnosis of autoimmune chronic pancreatitis
because it seems to respond to glucocorticosteroid treatment.?® In the literature the
incidence of AIP ranges between 1.86% and 6.6% of chronic pancreatitis cases.’'**
Most cases of AIP have involved patients in late adulthood; however, the disease

affects a wide age range. Surgical series have reported a male/female ratio varying
from 1.7/1.0 to 2.1/1.0.**

CLINICAL FEATURES

Most cases of AIP are patients in late adulthood (mean age 56 years).”>>* Common
presenting symptoms of AIP are abdominal pain, jaundice and weight loss. The pain
intensity is typically mild, frequently described by patients as only ‘abdominal discom-
fort’. Typical periods of acute pancreatitis are very rare.

AP is frequently connected with other autoimmune diseases such as rheumatoid
arthritis, Sjogren’s syndrome,”* inflammatory bowel disease,’” autoimmune hepatitis
or primary sclerosing cholangitis.>* Biochemical evaluation of the patients with AIP
frequentlby reveals the elevation of immunoglobulin IgG, especially IgG4 and gammaglo-
bulin.?>° Antibodies to carbonic anhydrase |l antigens are positive in 30-59%,*’ and
lactoferrin antibodies were found in 50-76%.%® Rheumatoid factor, perinuclear anti-
neutrophil cytoplasmic antibody, antinuclear antibody (ANA), anti-mitochondrial
antibody (AMA), anti-smooth-muscle antibody (ASMA) and anti-thyroglobulin are
not consistently positive.

In patients with autoimmune chronic pancreatitis, mild malnutrition and impaired
pancreatic endocrine and exocrine function were detected. Steroid therapy was
occasionally effective for these conditions.*?

HISTOLOGICAL EVALUATION OF THE PANCREAS

The main features of AIP include a dense Iymphgflasmatic infiltration of the pancreatic
parenchyma with pancreatic tissue fibrosis.*>***** The changes associated with chronic
alcoholic pancreatitis are not present. The lymphoplasmatic infiltration is typically
located around small and large interlobular ducts,*” but significant damage to pancre-
atic-duct epithelium is not seen regularly. A dense plasma-cell infiltrate is also typical of
this condition. Another characteristic sign is the ductal involvement resembling the
bile-duct damage in primary biliary cirrhosis.

The lymphocyte population is predominantly characterised by T lymphocytes.®
More than 50% of cells are positive for CD4; according to other authors CD8™ cells
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could be the predominant cells.”” Intraductal neutrophilic infiltration is not always ob-
served. There is no doubt that histological changes are not homogenous.* In a sub-
group of cases the inflammation is confined to a periductal and interlobular location.
In this case loss of acinar parenchyma is frequent, leading to ductal changes (ductal
AIP, AIP-PD), and the latter are predominantly lobular changes (lobular AIF, AIP-PL).

Periphlebitis and obliterative phlebitis are variably present, and arteritis is seen very
rarely.**4¢

Important histological criteria for the diagnosis of AIP in the absence of signs usually
associated with alcoholic chronic pancreatitis are pancreatic tissue necrosis and very
rarely pancreatic pseudocysts or calcifications.”**** |nterstitial fibrosis with acinar
atrophy is another characteristic pathological feature.

RADIOLOGICAL FEATURES

Typical cases of autoimmune pancreatitis show a diffuse enlargement of the
pancreas—the so-called ‘sausage-like’ appearance—on computed tomography (CT),
ultrasound (US) and magnetic resonance imaging (MRI). On dynamic CT and MRI,
there is delayed enhancement of the swollen pancreatic parenchyma.*”*? Since inflam-
matory and fibrotic changes involve the peripancreatic adipose tissue, a capsule-like
rim surrounding the pancreas, which appears as a low-density region on CT and as
a hypodense area on T2-weighted MRI, is detected in some cases.”’ US shows an
enlarged hypoechoic pancreas with hyperechoic spots. Pancreatic calcification or
pseudocysts are seldom observed. Some cases show a focal enlargement of the
pancreas, similar to that seen with pancreatic cancer. On endoscopic retrograde chol-
angiopancreatography (ERCP), an irregular, narrow (<3 mm in diameter) main pancre-
atic duct is seen diffusely throughout the pancreas. In some cases there is segmental
narrowing of the main pancreatic duct, but the upstream dilatation of the distal pan-
creatic duct is mild or moderate compared to that in cases of pancreatic carcinoma.
The bile-duct strictures that develop with AIP can mimic strictures seen in pancreatic
carcinoma, cholangiocarcinoma, ‘benign’ primary sclerosing cholangitis, chronic
pancreatitis, and almost any cause of obstructive jaundice. More helpful than the ap-
pearance of the pancreatic or bile duct is the presence of migrating and/or fleeting
strictures that are uncommon for most forms of pancreatobiliary disease other
than AIP (Table ). Stenosis of the extrahepatic or intrahepatic bile duct is sometimes
observed.?®*?°% Marked thickening of the wall of the extrahepatic bile duct or gall-
bladder is sometimes detected on US or endoscopic ultrasound (EUS). New data
are emerging supporting the utility of EUS imaging and tissue acquisition via fine-
needle aspiration biopsy (FNAB) for addressing new criteria for AIP diagnosis. The
most characteristic EUS finding is diffuse (sausage-shaped) pancreatic enlargement

Table |. Autoimmune chronic pancreatitis (AlP) versus alcoholic chronic pancreatitis (ACP): radiolog-
ical imaging.*®

AlP ACP
Direct pancreatogram Duct narrowing Duct dilatation
Pseudocyst Rare Common
Calcification or stone Rare Common
Pancreatic parenchyma Enlargement Atrophy
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with a hypoechoic, coarse, patchy, heterogeneous appearance.”* However, there may
be significant overlap between the appearances of AlP and other pancreatic disorders.
EUS may also reveal an isolated or multiple mass lesions that can mimic ‘unresectable’
ductal carcinoma. Other less common EUS features include glandular atrophy, calcifi-
cation, cystic spaces, features of non-specific chronic pancreatitis, or even a normal
gland. Unfortunately, there are no pathognomonic EUS findings for AIP. Furthermore,
while a few features are characteristic of AlIP, none has proven useful in isolation to
diagnose AIP, and their presence in other pancreatic disorders is common. The lack
of pathognomonic features and the diverse spectrum of EUS findings limit the utility
of EUS imaging alone. This has driven the pursuit of safe methods for obtaining tissue
to enhance diagnostic accuracy. Magnetic resonance cholangiopancreatography
(MRCP) does not adequately show the narrow portion of the main pancreatic
duct, but it can adequately demonstrate stenosis of the bile duct with dilatation of
the upper biliary tract. Abdominal, cervical, and hilar lymphadenopathy is sometimes
detected on CT.

EXTRAPANCREATIC LESIONS: PROPOSAL OF IGG4-RELATED
SCLEROSING DISEASE

Patients with autoimmune pancreatitis frequently have extrapancreatic lesions. Prom-
inent extrapancreatic lesions in the Kamisawa study”” of 32 patients with autoimmune
pancreatitis were sclerosing cholangitis—intrahepatic (h =4) and extrahepatic
(n = 24), sclerosing sialadenitis (n = 6), retroperitoneal fibrosis (n = 4), swelling of
lacrimal glands (n = 1), pseudotumour of the lung (n = 1), and lymphadenopathy—
abdominal (n = 5) and cervical (h = 6). Histopathological findings of these extrap-
ancreatic lesions were lymphoplasmacytic infiltration with fibrosis and obliterative
phlebitis, similar to those of the pancreas. Furthermore an abundant infiltration of
IgG4-positive plasma cells together with CD4- or CD8-positive T lymphocytes was
observed in the various organs of patients with autoimmune pancreatitis, including
the pancreas, peripancreatic retroperitoneal tissue, biliary tract, periportal area of
the liver, salivary glands, gastric mucosa, and lymph nodes, but an abundant infiltration
of 1gG4-positive plasma cells was not detected in the organs of patients with other
diseases.”® Authors suggest that autoimmune pancreatitis is not simply a pancreatitis,
but that in fact it is a pancreatic lesion reflecting an IgG4-related systemic disease, and
that in some cases one or two organs are clinically involved, while in others three or
four organs are affected.

According to Zhang et al,”’ 1gG4-positive plasma cells are a useful marker for the
tissue diagnosis of autoimmune pancreatitis.

DIAGNOSTIC CRITERIA FOR AIP

The Japan Pancreas Society proposed ‘Diagnostic Criteria for Autoimmune Pancrea-
titis, 2002’ containing three items: (A) radiological imaging showing diffuse swelling
of the pancreas and diffuse irregular narrowing of the main pancreatic duct (more
than one third of the length of the entire pancreas); (B) laboratory data demonstrating
abnormally elevated levels of serum gammaglobulin and/or 1IgG, or presence of
autoantibodies; and (C) histological examination of the pancreas showing lymphoplas-
macytic infiltration and fibrosis. For the diagnosis of autoimmune pancreatitis, all of the
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criteria are present, or criterion A together with either criterion B or criterion C. The
presence of the imaging criterion is essential for diagnosing autoimmune pancreatitis.”>
The Japanese Pancreas Society criteria for autoimmune pancreatitis are:

. diffuse pancreatic enlargement;

. diffusely irregular main pancreatic duct (MPD narrowing);

. increased IgG (total);

. autoantibodies (antinuclear antibody or rheumatoid factor);
. fibrosis and lymphoplasmacytic infiltration.

Ulh W —

Creation of the Japanese criteria was an important step in the diagnosis and
management of patients with AIP. However, adoption of their criteria requires perfor-
mance of sometimes unnecessary interventions such as mandatory pancreatography.
Also, evolving or new discoveries—such as diagnostic histological criteria, atypical
imaging findings, specific elevation of an 1gG4 subclass, other organ involvement, and
response to steroids—are not considered by the Japanese criteria. Therefore, their
criteria are insufficient to recognise the full disease spectrum thereby limiting diagnos-
tic sensitivity. These limitations led Chari and colleagues®® to establish the HISORt cri-
teria that rely on histology, imaging, serology, other organ involvement, and response
to steroid therapy. Incorporation of these criteria into a diagnostic algorithm has been
shown to enhance diagnostic sensmmty without sacrificing specificity (Table 2).

According to the authors, %8 the diagnostics of AIP can be made in patients with one
or more positive criteria on (a) diagnostic histology, (b) characteristic imaging on CT,
MRCT, ERCP with 1gG4 serum level in urease, or (c) response of pancreatic/extrap-
ancreatic manifestations to steroids.

From a practical point of view, an important criterion for the diagnosis of AP is the
absence of features usually associated with alcoholic chronic pancreatitis, such as duct
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dilation with mucoprotein plugs, pseudocysts, autodigestive necrosis, and calcifica-
tions. However, in light of recent reports of pseudocysts and duct stones in AlP, these
are not absolute exclusion criteria.

In differential diagnosis the most important disease that should be differentiated from
autoimmune pancreatitis is pancreatic carcinoma.’®>'** Clinically, patients with autoim-
mune pancreatitis and pancreatic cancer share many features. As autoimmune pancreatitis
responds dramatically to steroid therapy, an accurate diagnosis of autoimmune pancrea-
titis can avoid unnecessary laparotomy or pancreatic resection. Imaging findings such as
a mass showing delayed enhancement and a capsule-like rim on dynamic CT or MRI,
and a narrowing of the pancreatic duct associated with a less-dilated upstream pancreatic
duct, and measurement of serum IgG4, are useful in differentiating the two diseases.

The typical radiological features for autoimmune pancreatitis published Kim et a
Diffuse swelling of the pancreas and multiple pancreatic duct stricture are very common,
upstream pancreatic duct dilatation is mild, but duct in the mass is frequently present.

Double duct sing is common sign in patients with autoimmune pancreatitis but in
pancreatic cancer as well. In pancreatic cancer the typical radiological sing is complete
cutoff of main pancreatic duct, main pancreatic stricture is localized (single stricture),
very rare is diffuse swelling of the pancreas.

38
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AIP THERAPY

Steroids are the first choice of therapy in patients with AIP. Improvement of the pancre-
atic swelling, pancreatic duct narrowing, and bile stricture have been seen,””™®' but a de-
tailed steroid schedule has still not been established. The usual recommendation is an
initial dose of prednisolone at 30—40 mg/day for 1-2 months and tapered by 5 mg every
2—4 weeks. Some recommend a long-term maintenance dose of 5-10 mg/day.*®> The
response to steroid therapy can be observed within 2—4 weeks by imaging studies.>®

Obstructive jaundice could be associated with AIP. In this case stenosis of the intra-
pancreatic common bile duct can be treated by bile-duct stenting.>® In patients with
AIP and with steroids, the stenosis of the bile duct usually resolves in 2—3 months,
and the stent can be removed.

During or after the steroid therapy, laboratory parameters of AIP also improve; an-
tibodies become undetectable, and hypergammaglobulinaemia and IgG levels decrease.*

In our study we found AIP in six patients (4.7%) from 128 patients with formerly
idiopathic pancreatitis. We found an extrapancreatic lesion autoimmune hepatitis in
two patients, Sjogren’s syndrome in one patient, sclerosing cholangitis in one patient,
and primary biliary cirrhosis in one patient.* All patients were treated with steroids,
with functional recovery (Table 3).

Table 3. Set of patients with autoimmune pancreatitis.
Gender Age Antibodies Other autoimmune diseases
Male 31 lgG4, ASMA, RF Primary sclerosing cholangitis
Male 56 lgG4, ANA, PD Autoimmune hepatitis
Male 43 1gG4, PD Sjogren syndrome
Female 28 lgG4, PD, RF Xxx
Female 35 lgG4, PD, RF Primary biliary cirrhosis
Male 32 lgG4, ASMA, RF Autoimmune hepatitis
PD, pancreatic duct; ANA, antinuclear antigen; RF, rheumatoid factor; ASMA, anti-smooth-muscle antigen.
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In approximately half the AIP patients, steroid therapy has a beneficial effect on the
clinical course of diabetes mellitus.®?

The Ion3g—term prognosis of AIP is not well known, and the relapse of AIP has been
described.® Patients must be regularly examined at |2-month intervals.

CONCLUSION

During the last 10 years significant advances have been achieved in diagnosis, management
and pathogenesis of autoimmune pancreatitis. The concept of AlP is becoming accepted.

Autoimmune pancreatitis is relatively rare form of chronic pancreatitis. On the other
hand, AIP can be associated with other autoimmune diseases, and the correct diagnosis
and correct therapy with steroids are crucial for the patient’s follow-up. It seems that
some patients with ‘obstructive’ chronic pancreatitis have been treated surgically because
of incorrect diagnosis, but the long-term prognosis of this disease is still not well known.
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2.2.6.1. Pankreaticky karcinom a autoimunitni pankreatitida

Vzhledem k relativné kratkému ¢asu od popisu AIP a jeji relativni vzacnosti je zatim jen
malo udaji o vyvoji pii dlouhodobém sledovani vcéetné vySe rizika rozvoje PC.
Vzhledem k pfitomnosti chronického zanétu lze i v ptipadé AIP zvySeni rizika
karcinogeneze predpokladdat. Dle nékterych praci maji pacienti s AIP v pribéhu
dispenzarizace zvysené riziko diagnozy nejen PC ale i fady dal$ich malignit, které jsou
dle prace japonskych autort ¢asto diagnostikovany v pribéhu prvniho roku sledovani
(55). Tito autofi popsali téZ zajimavy fenomén - u n€kterych pacienti AIP odeznéla po
uspésné 1écbé malignity. Ztohoto divodu je zvazovana moznost AIP jako
paraneoplastického projevu.

Vyrazné vyss§i incidenci malignit u pacientd s AIP ve srovnani s béznou populaci (5/28 =
17,9 %) v prubéhu dlouhodobého sledovani prokazala téZ studie némeckych autort (56).
Neni téz jasné, jak vyznamné AIP zvySuje riziko PC v porovnani s jinymi podtypy ChP.
Dle nékterych praci je riziko statisticky podobné, i kdyz s trendem k vyssi Cetnosti PC ve
skupin¢ AIP — (AIP 4,8% (3/63) oproti 2,4% (1/41) ve skupin¢ ChP) (57). Autofi
zdUrazinuji nutnost disledné dispenzarizace pacientd s AIP. Podobné varovnych vysledki
dosahla studie porovnavajici prevalenci PanIN (jakozto premalignich 1ézi) mezi resekaty
z 28 piipadi AIP a 30 ptipadii ChP jiné etiologie. Cetnost PanIN 1ézi byla statisticky
srovnatelna a dokonce s trendem Kk vyssi Cetnosti u pacientt s AIP (PanIN obecné 82 %
u AIP oproti 63 % u ChP, PanIN 2 léze 25 % u AIP oproti 20 % u ChP) (58).

Opacnych vysledkti dosahla multicentricka studie pod vedenim Mayo Clinic zahrnujici

23 instituci z 10 zemi, ktera hodnotila data 1064 pacientti s AIP. Tato prace neprokazala
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vyrazné¢ zvySeni rizika vzniku malignity u pacienti s AIP. V prubéhu sledovani
rozsahlého souboru pacienti bylo diagnostikovano pouze 57 malignit a z toho pouze 5
ptipadi PC, coz predstavuje 0,8%. Autofi vSak upozornuji na nutnost dalSiho vyzkumu
(59). Podobnych zavéra dosahla detailni analyza souboru 116 pacienti sledovanych
s AIP ptimo na Mayo Clinic, Ktera hodnotila i ¢etnost malignit diagnostikovanych tésné
pied nebo po stanoveni diagnézy AIP. Ve skupiné pacientti s AIP byla malignita pied
diagnézou AIP zjisténa u 10,3 %, zatimco v kontrolni skupiné byla malignita objevena u
17,4 %. Ani v prubéhu 3-letého sledovani nebylo riziko rozvoje malignity u pacientl
s AIP vyssi nez u kontrol (60). Koneéné recentni piehledova prace z roku 2016 nalezla
mezi hodnocenymi studiemi incidenci rozvoje PC v priabéhu dispenzarizace pacientl
s AIP mezi 0 % a 4,8 % (61).

Zvysené riziko extrapankreatickych nadort, které nékteré prace popisuji, byva davano do
souvislosti se systtmovym charakterem 1gG4 mediovanych chorob, kam patii i AIP.
Studie japonskych autorii nalezla u cca 14 % pacienti s AIP extrapankreatickou
malignitu. Cca polovina byla zjiSténa ve stejnou dobu jako AIP. VétSina z pacientii po
uspésné 1écbe malignity neméla relaps AIP. AIP tak mulze byt povazovana za
paraneoplasticky projev pii malignitou alterovanych imunitnich odpovédich (62). | v
tomto piipadé vSak existuji studie predkladajici protichlidna data nenachazejici zvysSené
riziko malignit u pacientt s IlgG4 mediovanymi chorobami (63). Situace je tudiz nejasna
a vyzaduje dalsi vyzkum.

Na moznost soucasné pfitomné AIP a PC poukazuje zajimava prace prazskych autord.
Retrospektivné byla analyzovana dokumentace a resekaty pacienti operovanych v IKEM
mezi lety 2000 a 2013 pro suspektni PC. Z 295 resekatti byla AIP diagnostikovana v 15
ptipadech (5,1 %) a 6 z nich (40 % této skupiny) mélo zaroven prokazatelné bunky
adenokarcinomu. Dle nazoru autorti tudiZz ani ptredopera¢ni diagndéza AIP 100%
nevylucéuje moznost PC (64).

Podobny ptipad publikovala jako kazuistické sdéleni i nase vyzkumna skupina. Jednalo
se 0 ptipad 40-letého muze feSeného pro obstrukéni ikterus. Dle nalezti zobrazovacich
metod a elevace IgG4 byla diagndza uzaviena jako AIP. DrendZ ZluCovych cest byla
zajisténa duodenobilidrnim drénem a pacientovi byly nasazeny kortikoidy. V pribéhu

sledovéani vSak nedoslo ke zlepSeni stavu, pfi reobjektivizaci bylo zjisténo lozisko hlavy
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pankreatu a metastazy v jatrech. Pacient nasledné¢ zmird pod obrazem generalizace PC.
Histologicky byl prokazan stfedn¢ diferencovany generalizovany adenokarcinom
pankreatu v terénu AIP. | tento piipad podtrhuje nutnost disledného sledovani pacientt
se suspektni AIP vzhledem k existujicimu riziku koincidence ¢i vzniku PC v pribéhu

casu.

Sevéikovd A, Novotny I, Hermanova M, Prochdzka V, Trna J, Dité P. Akutni
pankreatitida jako prvni symptom karcinomu pankreatu v terénu difuzni autoimunni
pankreatitidy. Buletin HPB 2008;16(3):39-40.

(publikovana kazuistika - kvantitativni podil uchazeée 10 % - vyhledavani a analyza

literatury, podil na 1é¢b¢€ pacienta)

Sevéikova A, Novotny I, Hermanova M, Prochazka \V, Trna J, Dité P. Acute
pancreatitis as a first symptom of pancreatic cancer in a diffuse autoimmune
pancreatitis patient. Scripta Medica Facultatis Medicae Universitatis Brunensis
Masarykianae 2009;82(4):249-251.

(publikovana kazuistika - kvantitativni podil uchazeée 10 % - vyhledavani a analyza

literatury, podil na 1é¢b¢ pacienta)
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Akutni pankreatitida jako prvni symptom
karcinomu pankreatu v terénu
difuzni autoimunni pankreatitidy

Sevéikova A', Novotny I', Hermanova M?, Prochazka V?, Trna J', Dité P
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*Chirurgicka klinika, FN Brno — Bohunice / Prednosta: prof. MUDr. Zdenék Kala, C5c.
3I. patologicko-anatomicky Ustav LF MU a FN u sv. Anny, Brno / Pfednosta: doc. MUDr. Markéta Hermanova, PhD.

B Uvod

Autoimunni forma chronické pankreatitidy (AIP) je nejcastéji
spojena s jinymi autoimunnimi nemocemi (cca v 50 %, nejcasté-
ji s diabetem, primarni sklerozujici cholangitidou, sjorgenovym
syndromem, nespecifickymi stfevnimi zanéty, intersticidlni nefri-
tidou, retroperitonedlni fibrozou), vzdcnéji se objevuje jako forma
izolovana. Pfedstavuje v soucasnosti 4 — 7 % vsech chronickych
pankreatitid. Postihuje sice obé pohlavi, ale vice muze — v pomé-
ru 2:1. Typickym byvd vyskyt nemoci u stfednich a starSich vé-
kovych skupin, tj. osoby starsi 45 let, a s vékem incidence piiby-
vi. Symptomy vyrazné nejsou, objevuji se spiSe pocity plnosti,
dyskomfort horniho GITu, bezbolestny ikterus. Bolesti typické
pro tento typ pankreatitidy nejsou. Pseudocysty obvykle nevzni-
kaji, lithiasa v pankreatickych vyvodech neni typicka a vétSinou
chybi — je ale otdzkou, zda jeji pfitomnost neznaci pozdni zmény.
K diagnostice je tieba morfologicky ndlez [pocitacovi tomogra-
fie (CT), endosonografické vysetfeni (EUS), kde jsou nilezy ty-
picke]. soubor protilitek napf. ASMA (protilatky proti hladkému
svalu), RF (revmatoidni faktor), ANA ( antinukledrni protilitky),
IgG4, protil. proti laktoferinu, anti-carbonyl anhydréza Il — ovsem
Zidna neni dostatecné specifickd pro pankreas, soucasné jsou
pravdépodobné i geografické odlisnosti v pozitivité protilatek)
a histologie. Mnoho pacienti odpovida na lécbu kortikoidy, coz
je take fadou pracovist povazovino za soucdst pozitivni diagnos-
tiky této formy pankreatitidy (KIM kritéria, HISORt kritéria).
Slinivka po terapii vykizala v fadé pfipada znamky normalizace.

Histologie prokazuje infiltraci lymfocyty-CD4,CD8, plazma-
tickymi burikami, makrofagy. Infiltrace vede k destrukci epitelu
a vzniku periduktalni fibrozy, zikladni komponentou jsou zde
stellatové buiky. V parenchymu pak mohou byt rizné tézka po-
stizeni v riznych mistech.

Je tieba zdiraznit, ze rozlisujeme dvé morfologicke formy au-
toimunni pankreatitidy. Difuzni forma — postiZeni byva oznaco-
vino jako klobdsovité (,sausage-like”) zvétSeni celé slinivky,
s hypervaskularizaci, nerovnostmi pankreat. vyvodu, nerovnost-
mi event. i stendzou intrapankreatické ¢asti choledochu, uzlinami
v okoli. Lymfoplazmaticka infiltrace je difuzné rozlozena. Fokal-
ni postizeni se az v 80 % objevuje v hlavé pankreatu. Pravé tato
forma je formou diferencidlné diagnosticky obtiznou vzhledem

k zasadni podobnosti s karcinomem pankreatu.V nasem kazuis-
tickém sdéleni si dovolujeme uvést pfipad Ctyficetiletého pacien-
ta s autoimunni pankreatitidou, pomérné kritkou anamnézou po-
tizi, koncici letdlné pod obrazem generalizace adenokarcinomu.

B Kazuistika

Pacient dle anamnézy prodélal bézné détské nemoci, s ni¢im
sledovan nebyl, do prvnich potizi pravidelnou medikaci nemél,
negoval tuberkulozu ¢i infekéni hepatitidu, pfed lety byla prove-
dena appendectomie a operace Achillovy slachy. Otec potize se
slinivkou mél, oviem blize nebyl vySetfen ani sledovin. Pacient
az na cilené dotazy pfiznal mirné tlakové bolesti bficha nékolik
poslednich let, nicméné nebyly zdavazné, proto jim nevénoval po-
zornost. V 1été 2005 byl poprvé vysetfen a hospitalizovin na ji-
ném pracovisti pro bezbolestny ikterus. Pii ERCP (endoskopicka
retrogradni cholangio-pankretikografie) zjiSténa cca 2 cm stend-
za distalniho choledochu asi 1,5 cm nad papilou, s prestenotickou
dilataci (na 18 mm). Postupné byly zavedeny duodeno-bilidrni
drény ( 2x vycestovalé), provedeno CT, MR (magneticka rezo-
nance) a EUS ( opét na jinych pracoviitich). Dle endosonografie
bylo vysloveno podezieni na loZiskovy proces v hlavé pankreatu
a pro suspekci na hereditarni pankreatitidu byl odeslan pfes chi-
rurgii na nase pracoviité ke konzultaci (2/06).

U nis byla postupné provedena rada vysetfeni: (3/06) genetic-
ky screening mutaci v genech SPINK, PRSSI a CFTR.
s negativnim ndlezem. Odebrané protilatky s vyssi hladinou
IgG4- 1.9, ENA hrani¢ni nilez, ostatni v normeé (ASMA, proti-
latky proti pankreatickym vyvodim, RF), onkomarkery — CEA,
Ca 19-9 v norme. ENS (prvni v pofadi, 3/ 06) — bez typickych
znamek pro chronickou pankeratitidu na parenchymu pankreatu,
hypoechogenni — tmavy — parenchym. d.pancreaticus jako pii jas-
né chronické pankreatitidé, lymfadenopatie v okoli hlavy do 15
mm, DBD in situ, obraz slinivky odpovida difuznimu edému — di-
fuzni pankreatitidé, dif.dg. autoimunni pankreatitida, bez zfejmeé-
ho loziska. Ultrasonografie bficha (provedeno opakované — cel-
kem 8x, se stejnym nalezem, prvni v fadé 4/06) pankreas: bez lo-
Zisek, d. pancreaticus rozsifen v oblasti téla na Smm, zrnitd echo-
genita stény, echogenita parenchymu je sniZena...hypoechogenni
parechym pankreatu, dilatace d.p. v tle na 6 mm...chronicka
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pankreatitida, pfetrvavd staciondrni dilatace d.pancreaticus.
ERCP: ( opét provedeno opakované, dohromady 5x, prvni v fadé
4/06) stendza dist. choledochu, pankreatogenni, stp. PST ( papi-
losfinkterotomii), stenotizace D2, stp. DB drendzi, zaveden novy.

Nilez na EUS, dosavadni prubéh a pozitivita nékterych proti-
litek podpofila diagndzu autoimunni pankreatitidy, za hospitali-
zace byly pacientu nasazeny kortikoidy, v davce 40 mg denné,
davka byla snizovana klasicky o 5 mg za tyden, na 3 tydny pone-
china davka 20 mg, pak postupné sniZena aZ do vysazeni. 6/06
rozvoj diabetu s nutnosti intenzifikovaného inzulinového rezimu.
Pacient byl opakované hospitalizovan na nasi klinice (celkem 7x)
k predrénovani DBD, akutné pro febrilie, dekompenzaci diabetu
nebo k béznym plinovanym kontrolim. Nélez na slinivce se
1 pfes medikaci kortikoidy neménil, proto bylo pfistoupeno
k provedeni punkce pankreatu metodou FNA ( fine needle aspi-
ration) pod endosonografickou kontrolou, k ovéfeni diagnozy au-
toimunni pankreatitidy (11/06). Pacient se dostavil k hospitalizaci
bez veétsich potiZi, bez bolesti bficha, afebrilni, punkce probéhla
bez komplikaci, pac. byl propuitén do doméciho prostiedi po vy-
louceni krvacivych komplikaci — jak je zvykem. V cytologickém
materidlu byly prokaziny stinovité struktury nekrotické tkiné
a hojny leukocytarni infiltrdt — t. j. obraz akutni pankreatitidy.
Zceela ojedinéle byly zastizeny neatypické acindrni epitelie
a plachtovité trsy duktilnich epitelii bez znimek dysplazie.
Pacient se dostavil do ambulance tyden po provedeni punkce pro
akutni zhorSeni stavu, s asi 3 dny trvajici anamnézou febrilii, bo-
lesti zad, celkové schviceny. S obrazem tézké akutni pankreatiti-
dy byl akutné piijat k ndm na kliniku, na provedeném ultrazvuku
bricha byla popsdna formace u hlavy pankreatu (mezi Zaludkem
a slinivkou) 6x5x4 cm, tyZ den mél provedeno i CT: ... jétra ne-
jsou zvétsena, maji hrubsi nepravidelnou strukturu, postkontrast-
né nerovnomeérné syceni, tésné pod brinici v S8 je na kontufe hy-
podenzni loZisko vel. 26 mm, loZisko neni dobfe ohrani¢ené, ob-
last pankreatu je podstaté patol. zménéna... na pfechodu hlavy
a téla vznikd obraz kulovité formace o priméru 6 cm, smérem na-
horu pokracuje pruhy Sife asi 3 cm ...kauddlné od pankreatu je
nepravidelny infiltrdt, ktery zcela obkruZuje odstup AMS .. 3ifi se
podél, neni ohraniceny, vibec od néj nelze odlisit duodenum
...vede k odstupu tr. celiakus, celkové velikost je min. 6-7 cm.
Pacient byl pfeveden na enteralni vyzivu, punkce pod CT jizZ pro
zhorSeni kontraindikovana. Stav uzavien jako inoperabilni tumor
pankreatu s generalizaci, pacient byl opakované rehospitalizovén,
domluvena onkologickd paliativni terapie jiZz neuskutecnéna.
Pacient zemfel u nds na klinice 13. 3. 2007.

Pii pitvé byla prokazana infiltrace hlavy pankreatu strukturami
stiedné diferencovaného duktdlniho adenokarcinomu s Sifenim
do  peripankreatické tukové tkané, s karcinomato-
zou omenta, mnohoCetnymi metastizami  karcinomu
v obratlovych télech (L1 a L3), v jitrech a lymfatickych uzlinich
peripankreaticky, v porta hepatis a podél bfisni aorty.

W Diskuze

Fokilni forma autoimunni pankreatitidy, pfiléhavé anglicky o-
znacend jako ,mass-forming pancreatitis™, se objevuje az v 80 %
v hlavé pankreatu. Odlieni od adenokarcinomu je tedy zdsadni,

nicméné i pii moZnostech vyuZiti nejmodernéjich vySetfovacich
metod velmi problematicka. Diferencidlni diagnostika k rozliseni
fokdlni formy AIP a adenokarcinomu je v popfedi zajmu.
Reference na pfitomnost adenocarcinomu v difuzni formé AIP
ale hojné nejsou. Jak i z naseho sdéleni vyplyva, zdsadni roli (sa-
moziejmé predevsim u fokilni formy onemocnéni) ma endoso-
nografické vySetfeni a pod endosonografii provedena biopsie.
Toto si dovolujeme tvrdit i piesto, Ze pravé v nasem piipadé byl
materidl odecten jako obraz akutni pankreatitidy, ve kterém ne-
bylo mozné identifikovat morfologické elementy, typické pro au-
toimunni formu nemoci. Bouflivy pribéh nemoci naseho pacien-
ta si vysvétlujeme, za podpory nékterych spiSe kauzilnich sdéle-
ni, objevenim se nadorovych zmén v terénu autoimunniho posti-
Zeni.

Klinické symptomy AIP nebyvaji pfili§ vyrazné. Bolesti ne-
jsou casté,objevuji se spise pocity plnosti, dyskomfort horniho
GITu, bezbolestny ikterus. Akutni nekrotizujici pankreatitida ne-
pati jisté do typického pribéhu AIP, nicméné v literatufe jsou od-
kazy a kazuistickd sdéleni o akutni pankreatitidé jako prvnim pfi-
znaku karcinomu pankreatu, coZ pfedpokladame, Ze byl i piipad
nadeho pacienta.

K diskuzi je také objeveni se diabetu v pomérné kritké dobé
pied diagnozou karcinomu, nami v té dobé uzavien jako steroid-
ni diabetes. Diabetes mellitus je v posledni dobé hodnocen jako
jeden z faktora, ktery ma piimou souvislost se vznikem pankrea-
tického karcinomu a zvySuje se pocet piipadi, kdy nové vznikly
atypicky diabetes byl jeho prvnim pfiznakem.
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INTRODUCTION

Autoimmune pancreatitis (AIP) is a unique form of chronic
pancreatitis that can be defined as a chronic inflammation
of the pancreas due to an autoimmune mechanism showing
in most of the cases reversible improvement of pancreatic
morphology and function with oral steroid therapy [1]. AIP
reprasents 4 % to 6% of all chronic pancreatitis cases [2]. AIP
can be divided into two forms - focal and diffuse. The focal
form of autoimmune pancreatitis, also called mass-forming
pancreatitis, is found in the head of the pancreas in about
B0% of all cases; therefore it can be easily misdiagnosed from
adenocarcinoma [2, 3. However, there are no references re-
porting on the presence of adenocarcinoma in the diffuse
form of AIP [4].

We report on a case of a male patient with diffuse form of
AIP, with a relatively short history of clinical symptoms, com-
plicated by invasive ductal pancreatic adenocarcinoma with
fatal clinical outcome.

CASE REPORT

A 40-year-old man, complaining of slight pressure pain in
the abdomen for several years, was admitted to another local
hospital in summer 2005 for painless icterus. The ERCP (en-
doscopic retrograde cholangiopancreatography) revealed
a stenosis (of 2cm in length) of the distal choledochus with
prestenotic dilatation. It was solved by duodenobiliary drain-
age (DBD).Examinationswerethen completedinautumn 2006
in FHB (Faculty Hospital Brno). MRI (magnetic resonance), CT
(computed tomography), and EUS (endoscopic ultrasonogra-
phy) were performed, showing the typical sausage-like mor-
phology of the pancreas. The level of IgG4 was found to be
elevated: 1, 9 (0.07-1.4), the levels of the oncomarkers (CEA,
Ca 19-9) were normal (as well as 4 times during the whole
follow-up of the patient). A diagnosis of diffuse form of AIP
was assumed. Mutational analyses of SPINK, PRSS, and CFTR
genes were negative. The patient received corticoids (40mg
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per day) for one month, and then in decreased dosage until
they were discontinued. In summer 2006 diabetes mellitus
was diagnosed with the necessity of intense insulin regime.
The findings did not change even after corticoid treatment —
that is why EUS-guided fine neadle aspiration (FNA) was per-
formed in October 2006. Aspirate preparations contained al-
most exclusively finely and coarsely granular necrotic debris
intermingled with numerous neutrophils. Several sheets of
ductal epithelial cells with no signs of dysplasia and some in-
conspicuous acinar cells were revealed. Even though the per-
formance of FNA was uneventful, a severe acute pancreatitis
developed within 3 days, when the patient was again admit-
ted to hospital. Abdominal ultrasound as well as CT showed
a formation at the head of the measuring of 6x5x4cm and the
diagnosis of advanced generalised pancreatic tumour was
made. The suggested oncological palliative treatment was
not carried out owing to the patient’s bad condition. After-
wards, the patient was repeatedly admitted to our clinic and
died in March 2007.

Autopsy revealed extensive infiltration of the pancreatic head
with structures of moderately differentiated ductal adenocar-
cinoma, spreading into the peripancreatic fatty tissue, with
infiltration of omentum, with multiple metastases in vertebral
bodies (L1 and L3), in the liver and lymph nodes (peripancre-
atic, in the porta hepatis, and along the abdominal aorta).

DISCUSSION

Chronic pancreatitis (CP) is usually defined as a progressive
process that leads to the destruction of the parenchyma
and to exocrine and terminally also endocrine insufficiency
[5,6,7,8]. Its incidence in our country - although the data are
from the 1980s they are still true —is 7.9 for 100 000 inhabit-
ants per year; the rest of Europe is mostly the same: 7-10 for
100 000 inhabitants per year [9,10,11].

Chronic pancreatitis can be classified from many views; we
use the TIGAR-O classification system of the risk factors as-
sociated with CP, which was published in 2002. It divides
the patients into groups by aetiology - therefore it is very
simple and practical. It can also predict the course of the
disease and approximately the risk of pancreatic cancer.
The TIGAR-O means: T for toxic-metabolic, | for idiopathic,
G for genetic, A for autoimmune, R for recurrent and severe
acute pancreatitis, and O for obstructive form [5]. Autoim-
mune pancreatitis. The first references on CP in connec-
tion with some other autoimmune disease come from the
middle part of the last century (1950 - Ball connection with
ulcerative colitis). There are two basic units: diffuse form
(called sausage-like) enlargement of the whole pancreas,
with hypervascularisation, segmental or diffuse narrow-
ing of the main pancreatic duct, etc. The focal form - as
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mentioned before, also called mass-forming pancreatitis,
is found in the head of the pancreas in about 80% of all
cases.

For the typical morphology of the diffuse form, CT, MRCP or
EUS can be easily used for the diagnosis. Other important fac-
tors to be observed are the set of antibodies (like ASMA, RF,
ANA, IgG4, anticarbonyl anhydrase, etc.). Unfortunately, there
is none sufficient for the pancreas and there may also be geo-
graphical diversity. The inflammatory infiltrate consists main-
ly of lymphocytes and plasma cells, but it also contains some
macrophages and occasionally also neutrophilic and eosino-
philic granulocytes. AIP can be also divided into two forms:
isolated and associated with other systemic disease (like DM,
PSC, 55)[12,13].

Acute necrotising pancreatitis does not represent a typical
complication of AIP. Clinical symptoms are variable and most
commonly include painless jaundice [13], weight loss, and
abdominal pain -commonly mild and variable in duration,
usually lasting weeks to months. The patients rarely present
with acute attacks of pain. Jaundice has been reported in up
to 70 %-80% of the patients [2]. In the literature, we have
found only few references of acute pancreatitis as a first sign
of pancreatic cancer [14, 15].

Pancreatic cancer is the fourth most common cause of can-
cer mortality in the USA [16]. Chronic pancreatitis, cigarette
smoking, obesity, etc. seem to be the known risk factors for
pancreatic cancer; only 5-10% are hereditary in nature. The
overall five-year survival rate is 4 %. More than one half of the
cases have distant metastasis at diagnosis [17]. Diabetes mel-
litus (OM) has been lately reported as one of the factors di-
rectly linked to the origin of the pancreatic carcinoma but the
aetiology connection is not clear [18]. Several studies [19-21]
consider DM as a risk factor for pancreatic ductal adenocar-
cinoma due to a long-lasting disease (either for endocrine
involvement, or the common risk factors like obesity, smok-
ing, etc.). However, later studies focused on DM, which rises
shortly (2-3 years) before the diagnosis of the tumour as an
early symptom [22-25]. This situation seems to be promising
for earlier recognition of pancreatic malignancy. It is recom-
mended to examine patients with atypical DM (occurring
in older age, with absence of obesity, quick progression to
insulin-therapy, etc.) with the most sensitive methods such as
endosonography or MRCP to diagnose asymptomatic ductal
adenocarcinoma [18].

The explanation of the quick disease progression in our pa-
tient is unclear. Little is known about the long-term outcome
of AIP and about its malignant potential [26]. The time dura-
tion of the disease before the patient was admitted to hospi-
tal and the role of corticoids in the progression of the malig-
nancy can be considered.

http//www.med.muni.cz/biomedjournal/
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2.3. Diabetes mellitus a karcinom pankreatu

2.3.1. Etiologické vztahy mezi karcinomem pankreatu a diabetes mellitus

Jednim z dlouhodobé zvazovanych faktord se vztahem ke vzniku PC je diabetes mellitus
(DM). Souvislost mezi PC a DM je znama fadu desetileti, ale pfesné etiologické vztahy
nejsou vyjasnény. Starsi studie povazuji DM za riziky stav pro rozvoj PC (65), zatimco
novejsi studie se soustfedi na nové diagnostikovany DM jako symptom PC (66).

Riziko vzniku PC pii DM je vysvétlovano tim, Ze zvySend produkce insulinu beta
bunkami Langerhansovych ostruivki vede jednak k vycerpani beta bunck (vlastni
diabetes), ale zaroven i k vyssi lokdlni koncentraci ristovych a stimula¢nich plsobkd,
které se podili na malignizaci bunék okolni exokrinni tkan¢. Tato pfedstava ma jisté
logické opodstatnéni a existuji prace prokazujici castéjsi vyskyt PC u pacientil
s dlouholetou anamnézou DM s relativnim rizikem 1,94 dle metaanalyzy z roku 2011
(67). Zvyseni relativniho rizika je vSak nejspiSe nizsi, nez se predpokladalo dfive.
V piipad¢ uvedené metaanalyzy se dokonce stava statisticky nesignifikantnim, pokud ze
souboru pacientidl vyfadime ty, u kterych pfedchazel DM kratkou dobu (2 az 3 roky)
stanoveni diagnozy PC (dle metaanalyzy 2011 je RR diagn6zy PC 5,38 v prubéhu
prvniho roku po diagnostikovani DM).

Predpoklada se tudiz existence 2 podskupin pacientli se soucasné se vyskytujicim DM
aPC. Prvni podskupinu tvofi pacienti, u kterych je DM geneticky a prostfedim
podminéné zakladni onemocnéni a PC se objevuje po dlouholeté anamnéze, at’ jiz
skute¢né na podkladé endokrinniho postiZeni, ¢i bez ptimé zavislosti na DM (spole¢né
rizikové faktory obou chorob jako napt. nadvaha, koufeni, ChP, kombinace atd.). Druhou
podskupinu tvofi pacienti s DM kratkého trvani (2 aZ 3 roky) pied stanovenim diagnozy
PC. U téchto pacientli se miiZze jednat o prvni projev jinak bezptiznakové probihajici
malignity a DM je nejspise ptimym nasledkem ptisobeni bunék PC.

Tyto poznatky o vztahu DM a PC, véetné vyuzitelnosti pro screening a ¢asnou

diagnostiku PC, poskytuje nize uvedeny ptehledovy ¢lanek.
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Abstract

Streszczenie

Pancreatic cancer is a disease with a dismal prognosis and typically a long asymptomatic course of the disease with difficult detection of early
curative stages. Definition of patients in high risk of pancreatic cancer development and their screening is one of the possible ways to improve
this situation. Diabetes mellitus and its relevance to pancreatic cancer has been discussad for decades but the etiological implications are still
not completely clear. While history of long-lasting diabetes may increase relative risk of pancreatic cancer development, diabetes appearing
shortly prior to the diagnosis of pancreatic cancer may be caused by pancreatic malignancy and, in some cases, could be the first symptom. This
review article summarizes literature data regarding the relationship between pancreatic cancer and diabetes and its clinical implications. It also
advocates the screening strateqy for patients with atypical course of recently diagnosed diabetes mellitus including the description of its clinical
characteristics. (Gastroenterol. Pol., 2010, Vol. 17, No. 4, p. o0c-xxx)

Key words: diabetes mellitus, pancreatic cancer, risk factor, screening

Rak trzustki jest choroba charakteryzujaca sie ziym rokowaniem i zwykle diugim bezobjawowym przebiegiem oraz ograniczonymi mozliwosdami
rozpoznania we wezesnych stadiach zaawansowania procesu nowetworowego. Jednym z mozliwych sposobow poprawy tej sytuadji jest scharak-
teryzowanie i objecie badaniami pacjentéw stanowiacych grupe wysokiego ryzyka rozwoju tego nowotworu, Od dziesiecioleci dyskutuje sie na
temat zwiazku cukrzycy z rakiem trzustki, lecz znaczenie przyczynowe tej zaleznosd pozostaje nigjasne. Podczas gdy diugotrwala cukrzyca moze
zwickszat ryzyko rozwoju raka trzustki, cukrzyca ujawniajca sie na krdtko przed rozpoznaniem tego nowotworu moze byé spowodowana rozro-
stem nowotworowym trzustki, 3 w niektérych przypadkach stanowi jego pierwszy objaw. W niniejszym artykule przedstawiono podsumowanie
dotychczasowych doniesien na temat zaleznosci miedzy rakiem trzustki a cukrzycg oraz opisano ich znaczenie praktyczne, jak réwniez zalecono
strategie badari przesiewowych u pacjentéw z nietypowym przebiegiem nied. rozp j cukrzycy, po uwzglednieniu jej cechy kliniczne.

Stowa kluczowe: cukrzyca, rak trzustki, czynnik ryzyka, badanie przesiewowe

Introduction

One of thelong discussed factors possibly linked to pancreatic
cancer is diabetes mellitus (DM). A significant relationship betwe-
en PC and DM has been known for many years, but etiological

Pancreatic cancer (PC) represents the fourth to fifth leading
cause of cancer death with increasing incidence (1). Despite efforts
for the improvement of diagnostics and therapy, the prognosis
of patients with PC remains dismal, with an overall 5-year survival
rate of approximately 5% (1-3). One of the primary causes for this
unfavorable situation is the long asymptomatic course of the
disease; so, when the disease is discovered, it is usually in the
advanced stage and curative surgery is impossible. Invasiveness,
early metastasizing and resistance to radio- and chemotherapy
are additional reasons for the disappointing prognosis.

In view of these facts, current pancreatologic research focu-
ses on the identification of risk factors and the determination
of high-risk groups, increasing the changes of PC early diagnosis.

implications are still unclear. While older studies (4-6) attempted
to prove that DM is a risk factor for PC development, more recent
studies focus on diagnosis of DM shortly before PC and the value
of this situation for early diagnosis of PC in clinical practice (7-11).
Interestingly, even in sets of patients from older studies, patients
were predominately diagnosed with diabetes shortly before the
PC diagnosis. Using modern statistic methods, these studies are
shown to be in agreement with more recent studies (12).

Diabetes mellitus as a risk factor for PC

DM has been considered a risk factor for PC development
for many years (4-6). The theoretical background of malignant

305

110



306

Trna J., Dité B, Hermanaova M., SevElkovs A.
Diabates Mellitus and Pancreatic Cancer

Gastroenterol. Pol, 2010, 17 (4), 305-308

transformation of the exocrine pancreatic cells during endocrine
tissue disease is based on the idea that insulin resistency in non-
insulin dependent DM (NIDDM) is followed by increased insulin
production in the beta cells of Langerhans islets, leading to their
deterioration (NIDDM itself), but also affecting adjacent exocrine
tissue. Locally increased concentration of growth factors, together
with insulin, may lead to the development of exocrine pancreatic
tissue malignancy (13, 14).

This hypothesis seems logical and several works prove higher
incidence of PC in patients with long-term DM with a relative risk
in wide spectrum between 1.3-7.2 (metaanalysis from 1995 claims
the relative risk (RR) of 2.1) (7, 15-18). However, the increase of RR is
probably lower than previously anticipated. In some studies, it is
even statistically insignificant if patients with short-term diabetes
(2-3 years) are excluded (11, 19).

Therefore, there are 2 suspected subgroups of patients with
coincidence of DM and PC (20). The first group includes patients
with genetypically and phenotypically conditioned diabetes, in
which PC develops after long-term diabetes due to either endo-
crine disease as described above or without direct association
(common risk factors such as obesity, smoking, chronic pancre-
atitis, simple stochastics, or a combination of several factors) (21).
The second group of patients is formed by individuals with a short
duration of diabetes (2-3 years) preceding the diagnosis of PC.
In these patients, DM often represents the first symptom of an
otherwise asymptomatic PC and it is directly caused by PC cells as
will be explained below.

Diabetes mellitus as a manifestation of PC

In 1963, Murphy and Smith published a study describing
impaired glucose metabolism in patients with pancreatic adeno-
carcinoma and they predicted a possibility of diagnostic use (8).
Since then, different studies have established the DM presence
in PC patients between 8.5% and 40% (79-12). In 52% to 100%
of these patients was DM less than 2 years of duration (11, 12,
18, 20). In a 2003 Italian case-control study the relative risk of PC
development in subjects with diabetes for less than 2 years was
established at 4.76 (7). A Mayo Clinic population study published
in 2005 sets the RR in patients with diabetes for less than 3 years
to be 7.94 (22). In a Swedish study involving 51 000 patients hospi-
talized for newly diagnosed DM, there was a 7 to 9 times increase
of incidence of diagnosed PC in the first year of the follow-up (23).
A recent population-based study by Chari et al. revealed DM in
40.2% PC patients with 52.3% of them with new-onset DM (less
than 2 years) (24).

In the majority of mentioned studies the patients diagnosed
with DM did not present with any other symptoms of PC; therefore
DM can be considered the first symptom of PC (25).

Proposed mechanisms by which PC causes DM

The exact mechanisms by which PC causes impaired glucose
tolerance and DM are unknown, and many past theories (destruc-
tion of islets of Langerhans by the growing tumor, fibrotic changes
blocking the insulin secretion to systemic circulation) were not
supported by later research.

In experiments with nitrosamine induced PC in hamsters, the
hyperglycaemia appears after the tumorous growth begins (11).
In clinical practice, there are cases of documented ameloration or
complete resolution of DM after curative resection of PC (26, 27).
According to recent study by Pannala et al. 57% of PC patients with
new-onset diabetes who underwent pancreaticoduodenectomy
no longer met criteria for DM postoperatively (27).

In many malignant diseases connected with cachexia, an
increased peripheral insulin resistency to normal insulin levels was
proven (28). In PC, both increased insulin resistance and decre-
ased proeduction of insulin is present; resultantly, a direct effect
of PC cells on glucose metabolism is expected (29). One possible
mechanism is the secretion of diabetogenic factors. Several male-
cules with suspected diabetogenic potencial have already been
proposed (islet amyloid peptide — [APP, 2030 MW peptide) but
their usefulness in clinical practice needs clarification (30, 31).

Definition of high-risk groups and possibilities
for effective screening

PC is a disease with a dismal prognosis and a one year morta-
lity rate almost equals its incidence (1-2). The long asymptomatic
course, for which the disease is usually in an advanced stage when
diagnosed, is considered a reason for this grave situation. In order
to diagnose PCin an early stage the algorithm must be carried out
in patients without obvious clinical symptoms of PC. Abdominal
sonography and assessment of tumor markers in sera brought out
disappeinting results (11, 32). For effective and economical scre-
ening, it is necessary to establish risk factors and screen persons
at high risk for PC development.

Currently there are screening programs for patients with
several genetic disorders, including hereditary chronic pancreati-
tis, who are at higher risk for PC pregression but high risk groups
in the general population are not defined (33).

Under certain conditions newly diagnosed DM may be the
first symptom of otherwise asymptomatic PC. According to the
literature data, impaired glucose tolerance is present in up to 80%
of PC patients. This condition is usually diagnosed shortly prior to
PC and after PC resection it becomes partially or fully resolved (27).
According to the retrospective studies, PC is diagnosed within
3 years of the DM diagnosis in about 1% of newly diagnosed
diabetics (22). Because of the high number of newly diagnosed
diabetics, not even this group can be considered a high risk group
and tested with sophisticated modern diagnostic methods. The-
refore, different authors have worked on criteria distinguishing
between diabetes caused by PC and “common” NIDDM (12, 22,
34). Secondary DM connected with PC usually appears suddenly
in patients in higher age groups, without positive family history
and progresses quickly to insulin therapy. Lability with tendencies
towards hyperglycemias with ketoacidosis and cachexia is also
typical (26). Recurring infections, including mycotic infections,
as a sign of paraneoplastic damage of immunity system have
also been proposed as a differentiating factor (12). Use of these
criteria increases the percentage of captured patients with PC and
the whole system becomes more effective. But these criteria are
partially subjective, dependent on the skills and experience of the
physician and therefore not ideal for clinical practice. The diffe-
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rentiation between the two types of DM would be simplified by
assessment of the expected diabetogenic factors produced by PC
cells (30, 31). Initially, studies with islet amyloid polypeptide (IAPP)
were promising, but the results of later studies turned out disap-
pointing (35). The usefulness of newer 2030 MW peptide needs to
be evaluated by further research (31).

An interesting study with an extremely high prevalence of PC
(7%) in screened population was published by Japanese authors in
2002 (34). Using their own criteria (sudden onset of DM in patient
at the age of over 55, negative family history, absence of cbesity,
worsening of diabetes compensation despite intensive treatment
and weight loss of over Skg in 3 months, serum amylase and/or
CA19-9, abmormality on pancreaticobiliary system on abdominal
sonography) they diagnosed PC in 7% of all investigated diabetics
with the use of ERCP. In a group of patients with diabetes with
less than 3 years of duration the prevalence of PC was 13.9%. The
authors proposed their criteria for screening of patients at high
risk. However, Pannala et al. question some of the criteria with
findings of family history of DM in approximately one third of PC
patients and significantly higher BMI in PC patients before the
onset of symptoms than in the control group. They conclude, that
before the onset of symptoms, the clinical profile of PC-associated
DM is not very different from that of the patient with type 2 DM
and does not help distinguish between these two forms of DM (27).
Further research is necessary to clarify this controversial issue.

Conclusions

PC is a disease with a dismal prognosis and typically long
asymptomatic course of the disease with difficult detection
of early curative stages. Recognition of risk factors and the defi-
nition of high-risk groups of patients with subsequent screening
with modern imaging methods (including endosonography)
could lead to the improvement of this unfavorable situation (36).
One of the long-term discussed factors with relationship to PC is
diabetes mellitus.

DM quite often appears shortly prior to the diagnosis of PC
and thus supports the theory of diabetes being a manifestation
of the pancreatic malignancy. In some cases diabetes mellitus
could be its first symptom.

Persons with atypical diabetes mellitus (appearing in senior
age, negative family history, absence of obesity, fast progression
toward insulinotherapy, instability and weight loss despite inten-
sive treatment, recurrent infections including mycotic eticlogy,
additional abnormalities in laboratory values and/or on abdomi-

TABLEI:  Proposed criteria of atypical diabetes mellitus (acc. to 12, 26, 34)

Onset of disbetes after the age of 55 years without obesity, alcoholism, or family history
of diabetes

Deterioration of preexistent glucose intolerance (fasting and postprandial blood glucose
andlor serum concentration of HoA,c), rapid progression toward insulinotherapy

Instability of dizbetes (recurrent hyperalycemias, tendency to ketoacidosis) and body
weight loss despite strict control of diet and/or dosage of insulin

Transient or persistent elevation of serum amylase and/or CA19-9

Pancreatobiliary abnormalities on routine ultrasonography

Recurrent infections including mycotic eticlogy

nal sonography) may represent high-risk group of patients and
should be investigated with highly sensitive imaging methods
to exclude asymptomatic pancreatic malignancy. The proposed
criteria of atypical diabetes are summarized in table .

This practice could lead to the diagnosis of earlier stages
of PC, therefore allowing curative surgery and improving the out-
come of the pancreatic cancer treatment.

This article was supported by NS 9861-4 grant of the Ministry
of Health (IGA), Czech Republic.
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EXN

2.3.2. Cetnost diabetes mellitus u pacienti s karcinomem pankreatu

Prace rGznych autort stanovily pfitomnost DM u pacientti s PC v Sirokém rozmezi mezi
8,5 % a 40 %. Pocet pacienttl, u kterych predchazel DM stanoveni diagn6zy PC o méné
nez 2 roky, se pohyboval v jednotlivych studiich mezi 52 % az 100 % vSech diabetiki
(68).

PC se dle retrospektivnich studii rozvine do 3 let od diagnézy DM pftiblizné u 1 %
diabetiki (69). Vzhledem k celkovym pocétim nelze tudiz ani nové diagnostikované
diabetiky podrobit jako celek cilenému screeningu. Vyzkum se proto soustiedi na
identifikaci kritérii odlisujicich bézny DM od DM souvisejiciho s PC (70). Pannala et al.
v8ak tato kritéria zpochybnuji. Klinicky profil DM souvisejiciho s PC se dle jejich nazoru
ptilis nelisi od klasického DM (71).

Obecné vSak Ize piedpokladat, Ze cilené vySetfeni osob vySSiho véku s nové
diagnostikovanym, atypicky se projevujicim, DM muze vést ke zlepSeni zachytu ¢asnych

stadii PC a tim k lepsim terapeutickym vysledkim (72).
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Nami provedena prace dosahla srovnatelnych vysledka se zahrani¢nimi studiemi a navic
piinesla zajimavy vysledek, ktery dosud nebyl ve svétové literatuie publikovan — prikaz
signifikantné vyssi prevalence DM mezi zenami s PC (25 % u muzi vs 43,9 % u Zen,
p = 0,008), zatimco v kontrolni skupiné¢ byl DM u obou pohlavi zastoupen rovnomérné
(22,1 % u muzi vs 17,2 % u Zen, p = 0,487). Pohlavi pacienti by tudiz mohlo
piedstavovat dalsi faktor pouzitelny ve stratifikaci rizika rozvoje PC (vyssi riziko rozvoje
PC u Zen s dlouhou anamnézou DM a muzi s nové se objevujicim DM?). Tyto vysledky

vSak vyzaduji dalsi vyzkum.

Trna J, Dit¢ P, Adamcova A, Crawford BJ, Hermanova M. Diabetes mellitus in
pancreatic cancer patients in the Czech Republic: sex differences. Exp Diabetes Res.
2012;2012:414893.

IF 1,89. Citovano 3x ve Web of Science.

(publikovana ptivodni prace - kvantitativni podil uchazeée 30 % - koncept, koordinace

prace, sbér a analyza dat, text prace)
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Aims. The prevalence of diabetes mellitus in pancreatic cancer patients and control subjects was compared. Methods. Retrospective
evaluation of 182 pancreatic cancer patients and 135 controls. The presence of diabetes was evaluated and the time period between
the diagnosis of diabetes and pancreatic cancer was assessed. A subanalysis based on patient sex was conducted. Results. Diabetes
mellitus was present in 64 patients (35.2%) in pancreatic cancer group and in 27 patients (20.0%) in control group (}* = 8.70%;
P = 0.003). In 18 patients (28.1% of diabetic pancreatic cancer patients) diabetes was new-onset. Diabetes was new-onset in 23.3%
of females compared to 38.1% of males (x* = 1.537; P = 0.215). The overall prevalence of diabetes was significantly higher among
female pancreatic cancer patients (25% versus 43.9%; y* = 7.070, P = 0.008), while diabetes prevalence was equally represented in
the control group patients (22.1% versus 17.2%; y* = 0.484, P = 0.487). Conclusion. The prevalence of diabetes mellitus in study
group of pancreatic cancer patients was significantly higher when compared to control group. Pancreatic cancer patients with
diabetes were predominantly females, while diabetes was equally prevalent among sexes in the control group. Therefore, patient

sex may play important role in the risk stratification.

1. Background

Pancreatic cancer (PC) represents the fourth leading cause
of cancer death with an increasing incidence. Despite the
efforts for the improvement of diagnostics and therapy,
the prognosis of patients with PC remains dismal, with
an overall 5-year survival rate of approximately 5% [1-3].
One of the primary causes for this unfavorable situation
is the long asymptomatic course of the disease, so when
the disease is discovered, it is usually in the advanced stage
and curative surgery is typically impossible [4]. Invasiveness,
early metastazing, and resistance to radio- and chemotherapy
are additional reasons for the disappointing prognosis.

In view of these facts, current pancreatologic research
focuses on the identification of risk factors and the determi-
nation of high-risk patient groups to increase the potential
for screening and early diagnosis of PC. Currently there
are screening programs for patients with several genetic

disorders, including hereditary chronic pancreatitis, who are
at a higher risk of progression to PC [5]. But high risk groups
in the general population are still not well defined.

One of the long debated factors linked to pancreatic
cancer is diabetes mellitus (DM). The association of DM
and PC is complex and not completely understood. Whether
DM is a risk factor for the development of PC or its first
symptom remains a matter of research and debate [6-10].
However, subjects with new-onset DM have been shown to
have a higher than expected likelihood of having PC [11, 12]
and screening of new-onset diabetics has been proposed as
a strategy to improve unfavorable outcomes of PC treatment
[13].

The primary aim of our study was to retrospectively
establish the prevalence of DM in the group of PC patients
autopsied in our institution, to record the chronology of the
diagnoses and compare the results with the control group.
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2. Methods

We retrospectively evaluated autopsy reports and related
documentation including final hospital release forms of 182
consecutive PC patients who died between 2001 and 2005
in the South Moravian region of the Czech Republic. The
study was restricted to patients diagnosed with PC prior to
their death based on clinical presentation, imaging methods,
and/or results of surgery and autopsy with corresponding
diagnosis in the Department of Pathology of University
Hospital Brno. As a control group, 135 patients of compa-
rable age and sex distribution who died of non pancreas-
related disease during the same time interval were randomly
selected from the database based on alphabetical search. Ret-
rospective studies of unidentified data of deceased patients
who did not decline research participation are generally
allowed by our institution without an additional approval
procedure. All the autopsies and microscopic confirmations
of PC diagnosis were conducted by experienced pathologists.
Presence of DM, length of its duration, and its duration prior
to the diagnosis of PC, as well as symptoms leading to the
investigation, were based on data from the medical records.
Chi-square analyses were conducted to determine whether
frequency of DM diagnosis differed significantly between PC
and control groups. In addition, a subanalysis based on sex
status of the persons was conducted.

3. Results

The data of 182 patients (84 males, 98 females) who died due
to PC and 135 controls (77 males, 58 females) were analyzed.
The mean age of the patient population was 68.7 = 10.7 years
(67.6 for males, 69.6 for females) and 71.0 + 11.7 years for the
controls (69.2 for males, 71.7 for females). The difference was
statistically insignificant (P = 0.066). The youngest enrolled
person was 34 years old, the oldest was 96.

The clinical symptoms leading to medical investigation
and PC diagnosis, including their length, are summarized
in Table 1. The symptoms preceded PC on average only by
weeks to months.

The causes of death from medical documentation of
patients in the control group are summarized in Table 2.

DM was present in 64 PC patients (35.2%); 21 were male
(25% of male population) and 43 were female (43.9% of
female population). Therefore, the prevalence of DM was
significantly higher among female PC patients (y* = 7.070;
P = 0.008).

DM was present in 27 patients (20.0%) in the control
group; 17 were male (22.1%) and 10 were female (17.2%).
Therefore, the significant difference in DM prevalence
among the sexes seen in the PC patient group was not found
in the control group (y? = 0.484; P = 0.487).

In global, chi-square analyses revealed a statistically sig-
nificant difference in the prevalence of DM among patients
comprising the PC and control group (y* = 8.709; P =
0.003).

The average duration of DM prior to the diagnosis
of PC was 8.2 years (range of 1 to 23 years). In 18 PC
patients (28.1% of the PC group; 8 male, 10 female), DM

Experimental Diabetes Research

was diagnosed less than 3 years prior to PC diagnosis. In
regard to sex differences, DM was a new-onset diagnosis in
23.3% of diabetic females compared to 38.1% new-onset
male diabetics (y> = 1.537; P = 0.215). Thus, the trend in
the difference in onset of DM among the sexes in the PC
group did not reach statistical significance, partially because
of small sample size. The results are summarized in Table 3.

4. Discussion

PC is a disease with a dismal prognosis that is characterized
by a typically long, asymptomatic course and with limited
detection of early curative stages [14]. The majority of
patients (>85%) have unresectable disease by the time
disease-specific symptoms develop and the diagnosis is made
[4]. Correspondingly, the symptoms in our PC patients
preceded the PC diagnosis on average only by weeks to
months (Table 1). Therefore, in order to detect surgically
treatable stages of PC, asymptomatic individuals must be
screened [13].

The incidence of PC is too low for cost-effective screening
within the general population. For effective and economical
screening, it is necessary to establish risk factors and screen
persons at high risk for PC development [13]. Currently,
there are screening programs for patients with several genetic
disorders, who are at higher risk for PC progression [5, 15—
19]. However, high risk groups in the general population
have not yet been well defined [20].

Diabetes mellitus is a factor that has long been discussed
in relation to PC. While a meta-analysis published in 2011
confirmed the overall increased risk of PC among diabetics
(RR = 1.94), subgroup analysis revealed that the relative
risk of PC was correlated negatively with the duration of
DM, with the highest risk of PC found among patients
diagnosed with DM within 1 year (RRs = 5.38) [21]. It
is reasonably believed that in some individuals a new-onset
DM may be the first symptom of an otherwise asymptomatic
PC[10, 11, 22, 23].

The prevalence of DM among PC patients in this study
was 35.2%. In comparison, diabetes was present in 20.0% of
patients in the control group. This difference was statistically
significant, and it supports the role of DM in PC. These
results are consistent with other reports in the literature,
which have documented rates of DM in PC patients ranging
from 8.5%—40% [10, 11, 22, 23].

QOur results (DM in PC patients 35.2% versus controls
20.0%) are surprisingly similar to the results of a recent study
by Chari et al. [23], who found DM in 40.2% of patients
and in 19.2% of controls using fasting blood glucose levels
and/or antidiabetic medication for DM identification. They
report that prevalence of DM was similar in PC patients
and controls 3 years before PC diagnosis. A continuous
increase of DM prevalence was observed as time approached
PC diagnosis in the patient group, while it remained stable
within the control group.

The prevalence rate reported in this study is unusually
high for retrospective autopsy methodologies relying on
medical records; such studies typically report DM in less
than 20% of PC patients [12, 24]. This may be because
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TasLE 1: Symptoms preceding the diagnosis of PC.

Symptoms leading to investigation Present in number of patients (%) Average llength _prior PC Sharterr‘t and longest
diagnosis interval
Weight loss 75 (41.2%) 3.1 month 1 week—1 year
Painless icterus 50 (27.5%) 1.5 week 2 days—2 month
Back or abdominal pain 44 (24.2%) 2.2 month 1 week—1 year
Diyspepsia, loss of appetite, nausea, vomiting 41 (22.5%) 2.6 month 1 week—1 year
Ascites 14 (7.7%) 2.3 week 1 week—1 month

TasLe 2: Causes of death of control group patients.

Cause of death according to medical

records Number of patients (%)
Stroke, intracerebral hemorrhage 18 (13.4%)
Cardiovascular disease 52 (38.8%)
Cancer (not PC) 31(23.1%)
Terminal bronchopneumonia 21 (15.7%)
Other 12 (9.0%)

more than 25% of DM remains undiagnosed and does
not enter medical records [25, 26]. In the case of PC, the
prevalence of undiagnosed diabetes is believed to be even
higher (approximately 50%) because the PC manifests before
the DM can become symptomatic and diagnosed [11]. While
this may be the situation in a health care system based on
personal freedom, such as those in the United States, we
believe that the system of annual preventive medical check-
ups that used to be organized and enforced by law in the
Czech Republic may lead to better detection of conditions
like DM in today’s generations of seniors.

In cohort studies, the prevalence of DM in the general
population over 60 years of age has been reported as
21% in Poland [27] and 16.9% in the USA [28], both
of which are comparable with the prevalence of 20.0% in
our control group. This lends support to the accuracy of
our retrospective results when compared with prospective
studies.

DM was more common in female PC patients than in
male PC patients (43.9% and 17.2%, respectively) and a
difference of this magnitude was not seen among the control
group patients. To our knowledge, no study thus far has
compared DM prevalence among the sexes in patient and
control groups. The sex status based comparison of DM
prevalence among PC patients alone has been evaluated by
several studies. In agreement with our results, Souza et al.
found a higher prevalence of DM among female patients in
their retrospective study of 151 PC patients [29]. The reason
for this difference is unclear, but according to this study,
it cannot be explained by higher BMI in women, as BMI
was comparable among the sexes. However, Pannala’s study
provided opposite results, with males exhibiting DM more
frequently than females [22]. Additionally, other studies did
not find an increased risk of DM associated with PC in
women versus men [30]. However, female diabetics have

been suggested to have a higher risk of PC development [6].
This issue deserves further research, as a sex status might
represent an additional risk factor useful for diabetics
risk stratification with long-standing female diabetics and
new-onset male diabetics being at a higher risk of PC
developement.

New-onset DM (less than 3 years prior to PC) was
diagnosed in 28.1% of our PC patients with diabetes. The
percentage of patients with differently defined new-onset
diabetes is reported to be 52-100% of all the diabetic
PC patients [11, 31]. Our data did not suggest such a
high prevalence, which may be partially explained by our
retrospective methodology; in our opinion, a retrospective
method may prove more reliable in detecting total numbers
than detail temporal associations [32]. Additionally, the
heterogeneity of new-onset DM definitions in the published
literature often makes the comparison difficult.

Patients with newly diagnosed DM are at a substantially
increased risk of PC appearnce during the first few years
of followup [10, 11, 33]. In the majority of the studies,
including the current study, the patients diagnosed with DM
did not present with any other symptoms of PC; therefore,
DM may be considered the first symptom of the cancer [23].
QOur study was not capable of unequivocally verifying this
hypothesis, but the short duration of symptoms leading to
diagnosis of advanced PC compared to duration of DM is
suggestive. Moreover, PC appears to be resectable in most
of the patients at the time of DM onset and therefore, this
situation might represent a valuable tool in screening for PC
[34, 35].

However, PC diagnosed within 3 years of the DM
diagnosis represents only about 1% of newly diagnosed
diabetics over 50 years of age [11]. Thus, not even this
group can be considered a high risk group and tested
with sophisticated modern diagnostic methods. Therefore,
researchers have worked on criteria distinguishing between
DM caused by PC and “common” type 2DM [11, 12,
32]. Several studies have screened patients with new-onset
DM and defined clinical symptoms resulting in frequent
diagnosis of PC [12, 36]. Unfortunately, the resectability rates
were low, likely because clinical PC symptoms were used to
identify the subjects for screening and the short duration of
cancer related symptoms prior to the diagnosis of advanced
PC was demonstrated by us as well as by others [23]. Pannala
et al. conclude, that before the onset of PC symptoms, the
clinical profile of PC-associated DM is not very different
from that of the patient with type 2 DM and does not help
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TagsLe 3: DM in PC patients and control group.

PC patients Control group
Population (M/F) 182 (84/98) 135 (77/58)
Mean age (years) (M/F) 68.7 = 10.7 (67.6/69.6) 710 = 11.7 (69.2/71.7) P = 0.066
DM 64 (35.2%) 27 (20.0%) X =8.709; P=0.003
DM (M/E) 21 (25%)/43 (43.9%) 17 (22.1%)/10 (17.2%)

x> =7.070; P = 0.008
8 (38.1%)/10 (23.3%)

New-onset DM (M/F)* )
x*=1537; P=0.215

X' =0.484; P = 0.487
3 (17.6%)/2 (20%)
X' =0.023; P=0.879

* DM diagnosed less than 3 years prior to PC diagnosis.

to distinguish between these two forms of DM [22]. Further
research is necessary to clarify this controversial issue.

The differentiation between the two types of DM for
PC would be simplified by assessment of putative factors
produced specifically by PC cells, but their clinical use is
usually disappointing [37]. A screening of patients with the
combination of new-onset DM and positive family history of
PC seems to be useful for detecting of early or premalignant
changes [38].

Qur study’s main limitations include its retrospective
nature and inability to conclusively answer epidemiological
questions due to a patient group versus control group com-
parison design. However, the prevalence of pancreatic cancer
in the population of the Czech Republic was previously
established by our research group as 19.1 per 100,000 males
and 18.2 per 100,000 females in 2007. In the time period of
1989-2005, the prevalence of pancreatic cancer increased by
45.9% in males and by 119.1% in females [39, 40]. Similarly,
our research was not focused on determining the percentage
of clinically undiagnosed PC among autopsied patients.

Our study’s strengths include the data comparison
of well-documented groups in which the diagnoses were
verified by autopsy. Our study contributes a new perspective
with findings of a significantly higher prevalence of DM
among female PC patients while DM prevalence was equally
represented among the sexes in the control group. The reason
for this is not fully understood and this study suggests
that there is a potential for future research in this area.
Additionally, the verification of the data gathered mostly on
the Northern American continent on the population of the
Czech Republic is valuable because it decreases the risk of
population selection bias.

5. Conclusions

As a first-of-its-kind study from Central/Eastern Europe,
we provided results of a high prevalence of DM among
PC patients which was new-onset in a significant portion
of patients. DM was predominant in females among the
PC patients, while the DM prevalence was similar among
sexes in the control group. The reason for this is unknown
and deserves further research, as it might be useful for
risk stratification. In general, patients with new-onset DM,
especially those presenting with a positive family history
of PC and/or atypical symptoms (rapid progression toward

insulinotherapy, instability, and weight loss despite intensive
treatment, recurrent infections including mycotic, additional
abnormalities in laboratory values, and/or on abdominal
sonography), should be investigated with highly sensitive
imaging methods, including the preferred use of endosonog-
raphy, to exclude asymptomatic pancreatic malignancy.
There is an urgent need for a biomarker identification that
would facilitate the definition of high-risk individuals among
newly diagnosed diabetics. This practice could lead to the
diagnosis of earlier stages of the disease, allowing the curative
surgery and more favorable prognosis. Prospective studies
are necessary to verify the potential of high risk groups
defined this way and the implications of their screening on
morbidity and mortality.
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3. Asymptomaticky karcinom pankreatu u 0sob s nové

diagnostikovanym diabetem — dosud nepublikovana data

Piesné mechanizmy, kterymi buniky PC vyvolavaji poruchu glukozové tolerance a DM,
jsou nejasné. Piedpoklada se piimé ptsobeni buné¢k PC na metabolizmus glukozy sekreci
diabetogennich ptisobkl. Jejich stanovovani by teoreticky mohlo pomoci v odliSeni
sekundarniho typu DM, realny vyznam je vSak sporny a dosud zkoumané molekuly
nepotvrdily o¢ekavany piinos. Komplexné&jsi pohled piedstavuje teorie multifaktorialniho
diabetogenniho pusobeni PC a namisto patrani po jedné diabetogenni molekule se
vyzkum soustfedi na profilovani proteini ¢i mapovani exprese gent u jednotlivych
skupin pacientl a jejich porovnani.

Na nasem pracovisti jsme v ramci feSeni grantového projektu provedli studii s cilem
vyloucit pfitomnost asymptomatického PC u 0sob s nové diagnostikovanym atypickym
(labilnim) DM.

Na zaklad¢ literarnich tdaji byla vytvofena vstupni Kritéria pacienti ucasti v projektu
(Tabulka 2). Jejich aplikaci na populaci nové diagnostikovanych diabetikti vySetienych
cestou ambulanci Interni gastroenterologické kliniky (IGEK) Fakultni nemocnice Brno
a ambulanci Diabetologického centra pii IGEK byla definovana skupina pacientu s aty-
pickym DM. Tito pacienti byli v pfipadé souhlasu s tGcasti v projektu po podpisu

informovaného souhlasu vysetieni endosonograficky a byla jim odebrana periferni krev.

Tabulka 2: Vstupni kritéria atypického diabetes mellitus pro vstup do studie

Néhle vznikly diabetes ve v€ku nad 55 let
Rychla progrese k insulinoterapii
Nestabilita diabetu (opakované hyperglykémie, vyrazna insulinorezistence)

Vylouceni thyreopatie a dalSich sekundarnich pfi€in nestability diabetu
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3.1. Vysledky EUS vySetieni

V prubéhu trvani grantového projektu se podarilo endosonograficky vysetfit 64 pacientil

snové diagnostikovanym DM. Demograficka data shrnuje Tabulka 3, vybrané

laboratorni parametry pak Tabulka

Tabulka 3: Demografick4 data

4.

Cela skupina  |Muzi Zeny
Podet (%) 64 (100 %) 35 (55 %) 29 (45 %)
Vek medién (rozpéti) 61 (55-81) 63 (55-80) 55,5 (55-81)

BMI median (rozpéti)

28,4 (18,8-46,3)

29,3 (21,3-33,5)

26,8 (18,8-46,3)

RA diabetu (%) 19 (29 %) 12 (34 %) 7 (24 %)
Kouteni (%) 31 (48 %) 22 (63 %) 9 (31 %)
Trvani DM pred zafazenim 4 (2-8) 3 (2-6) 4 (3-8)
medién (rozpéti) — v mésicich
Vahovy ubytek >5kg za 6 mésict |11 (17 %) 7 (20 %) 4 (13,8 %)
PAD v medikaci 15 (23,4 %) 10 (28,5 %) 5 (17,2 %)
Komorbidity v rdmci Hypertenze 71 % |Hypertenze 66 %
metabolického syndromu

Steatdza jater 53 % | Steat6za 34 %

Dyslipidémie 37 %

Dyslipidémie 23 %
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Tabulka 4: Vybrané laboratorni hodnoty

Median rozmezi Pocet (%)

HbAlc 9,8% 4,2% - 11,8 %

C-peptid (nalacno — po zatézi) | 767 - 1579 | 457...1473 — 728...3343

Pozitivita anti-GAD 4 (6,2 %)
Pozitivita anti-ICA 2 (3,0 %)
Pozitivita anti-ICSA 6 (9,4 %)

Vysledky endosonografického vySetieni pankreatu studované populace uvadi Tabulka 5.
Abnormalni nélez na pankreatu byl popsan u 17 pacienti, coz piedstavuje 26,6 %

zkoumané populace. Asymptomaticky PC vsak nebyl diagnostikovan u Zadného z nich.

Tabulka 5: Endosonografické nalezy

EUS nélez na pankreatu Pocet pacienti (%)
Normalni nalez na pankreatu 47 (73,4 %)
Chronicka pankreatitida 4 (6,25 %)
Lipomatdza/zmény nespliwjici kriteria ChP 7 (10,9 %)
Cysty/cystoidy 5 (7,8 %)

IPMN z postranniho vyvodu 1(1,6 %)

Na rozdil od studii provedenych v minulosti jsme tudiz nedosahli vysokého zéachytu
asymptomatického PC v nasi skupiné pacientti. Divodem muze byt mimo jiné vybér
pacientd. Kritéria japonskych autort (73), ktefi diagnostikovali PC u 7 % z 86
vySetienych diabetikl, zahrnovala i patologické nalezy na abdominalni sonografii a
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elevaci onkomarkeru CA19-9. Vsichni diagnostikovani pacienti méli pokro¢ila stadia PC,
a proto nelze tato kritéria a jimi definovanou skupinu diabetikii povaZzovat za pouzitelné
k definici rizikové skupiny pacientd vhodnych pro screening PC. Podobné v préaci
francouzskych autor (72) byla vétSina nalezti pokro¢ilych a ani jejich kritéria nejsou
tudiz pouzitelna k definovani rizikové skupiny pacientd.

Z tohoto diivodu jsme zvolili kriteria voln€j$i, umoznujici potencidlni zachyt Casnych
stadii PC. Bohuzel ve svétle nulového zachytu asymptomatického PC se ndmi zvolend
kritéria jevi pro cost-effective screening jako nedostatecna a trva tudiz nezbytnost
nalezeni pomocného kritéria k definici rizikové populace mezi nové diagnostikovanymi
diabetiky. Tento zavér je ostatné ve shodé¢ se studii Pannaly et al. (71), kterd neshledala
vyznamny rozdil v klinickém obraze bézného DM a DM souvisejiciho s PC.

Moznym diskrimina¢nim faktorem by se mohly stat diabetogenni faktory stanovované
V séru pacientli snoveé diagnostikovanych DM a néasledné cilené vysetfeni pacientl

s pozitivnim nalezem pomoci EUS.

3.2. MALDI (hmotnostni spektrometrie s laserovou desorpci a ionizaci)

vySetieni sér s cilem nalézt diagnosticke diabetogenni markery

V ramci feSeni vySe popsaného problému vybéru pacient pro EUS vySetieni byla
navazana kooperace s Ustavem experimentalni biologie Pfirodovédecké fakulty
Masarykovy univerzity a CEITEC, ktery disponuje metodou MALDI (hmotnostni
spektrometrie s laserovou desorpci a ionizaci), schopnou profilace proteinti v séru.
Vzhledem k tomu, ze v nami vysetiené skupiné pacientti s nové diagnostikovanym DM
se nepodafilo prokédzat zadny ptipad PC, nebyla mozZna analyza a porovnani vysledka
u podskupiny s prokdzanym PC a bez néj. Proto byla v rdmci feSeni grantového projektu
provedena rozsahla analyza dokumentace pacienti sledovanych s PC a retrospektivné
bylo identifikovéano 5 zijicich pacientil, u nichZ diagnéze PC ptedchézelo objeveni se DM
oméné nez 3 roky. Séra téchto pacientl byla analyzovana za pouziti MALDI a
porovnana s vysledky zdravych kontrol.

Profilovani pomoci MALDI-TOF MS (Matrix Assisted Laser Desorption-lonization
Time of Flight Mass Spektrometry — hmotnostni spektrometrie s laserovou desorpci a

ionizaci za Ucasti matrice s priletovym analyzatorem) pfedstavuje ndastroj, pomoci
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kterého lze béhem nékolika minut ziskat ze vzorkii informace o pfitomnosti nebo
zastoupeni raznych tiid latek. V pifipadé klinické diagnostiky se zpravidla stavi na
schopnosti metody s vysokou citlivosti detekovat proteinové komponenty vzorkd.
Spektrum pozorovatelnych latek lze vyrazné ovlivnit metodou pfipravy vzorku pro
MALDI-TOF MS analyzu, zejména pak zatazenim frakcionacniho kroku ¢i volbou
podminek samotné ionizace.

V piipad¢ PC byl v ramci studie Basso et al. (74) popsan postup piipravy vzorku séra
vedouci k detekci latky s molekulovou hmotnosti 2030 Da, jejiz ptitomnost dobie
korelovala stouto diagndézou u souboru 33 pacienta (14x PC, 9x ChP, 10x zdrava
kontrola). Autofi detekovali tento potencidlni marker po ultrafiltraci, kdy ze vzorku
odstranili proteinové komponenty s molekulovou hmotnosti vyssi nez 10 kDa. Cilem nasi
prace proto bylo v prvni fazi ovéfit tento postup na vybraném souboru 13 pacientd (5x
PC, 1x ChP, 1x karcinom neznameho origa, 6x zdrava kontrola). Oproti ptivodni praci
bylo vedle samotného profilovani diky moznostem instrumentélniho zdzemi pocitano 1
s identifikaci potencialnich markert na zakladé MALDI-MS/MS analyzy. V dalsi fazi
pak byly testovany alternativni frakciona¢ni postupy a metody ptipravy vzorku, které by
vedly Kk detekci opakovatelné pozorovatelnych rozdilovych signali mezi skupinami
pacientd.

V prvni fazi byl na dostupnych vzorcich plazmy zopakovan postup popsany v préci
Basso et al. Pro ovéfeni metody byly testovany ultrafiltraéni membrany celkem od tii
vyrobct. Ziskand MALDI-TOF MS data se vSak ve vSech pfipadech diametralné liSila od
prezentovanych hmotnostnich spekter v rdmci uvedené studie. Vedle netuspéchu v detekci
popsanych peptidovych/proteinovych komponent nebyly navic ani pozorovany signaly,
které by odliSovaly hmotnostni spektra pacientii s PC od zdravych kontrol (Obrazek 1).
Na zékladé MALDI-MS/MS analyz bylo zjiSténo, Ze ziskané profily obsahuji pfevazné
fragmenty abundantnich proteini (fibrinogen, kininogen, komplement C3), tedy latek

Z hlediska specifické diagnostiky nepouzitelnych.
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Obrazek 1: Srovnani MALDI-TOF MS profili plazmy pacienta s tumorem pankreatu a zdravé
kontroly po zopakovani postupu popsaného v préaci Basso et al. (ultrafiltrace vzorku s pouzitim cut-
off filtru 10 kDa).

Z tohoto diivodu bylo v dalSim kroku pfistoupeno k depleci vzorki, tzn. odstranéni sedmi
abundantnich proteinti. Tento krok vSak nepfinesl vyrazné zlepseni vysledkii analyzy,
ziejmé z diivodu nekvantitativniho odstranéni abundantnich proteind (vyrobce uvadi cca
90%). Nemalé komplikace pak zpisobilo nadmérné ziedéni vzorkli samotnou procedurou
a zaneseni soli z pouzitych pufri do vzorki, coz vyZadovalo vyuZiti dalSich kroka
Vv ptipravé vzorku pied samotnou MALDI-TOF MS analyzou. Testovany depleéni postup
se tedy ukézal byt nekompatibilni s naslednym MALDI-TOF MS profilovanim.

V dalsi fazi studie bylo pfistoupeno k otestovani kiti zaloZenych na afinitni separaci na
funkcionalizovanych magnetickych nosic¢ich s cilem ziskani specifickych frakci, ve
kterych by se podafilo pomoci MALDI-TOF MS profilovani detekovat potencialni
markery PC. VsSechny v experimentalni casti uvedené frakcionaéni postupy byly
otestovany na vybrané dvojici vzorki (PC vs. zdravad kontrola), pficemz vzorky byly

frakcionaci podrobeny bud’ ptimo, nebo po proteolyze trypsinem. V piipadé proteolyzy

125



trypsinem byl navic testovan vliv redukce (dithiotheitol) a alkylace (iodoacetamid)
disulfidovych mustkt ve vzorku pted digesci. Ziskané frakce pak byly analyzovany za
pouziti ¢tyf riiznych podminek MALDI-TOF MS analyzy, pficemz rozdilové signaly
byly v pfipadé¢ dostateéné intenzity analyzovany metodou MALDI-MS/MS s cilem
identifikace pozorovanych latek.

Na zaklad¢ testovanych postupti se ve vétsiné piipadi nepodafilo pozorovat rozdilové
signaly mezi vzorkem plazmy pacienta s PC a zdravou kontrolou. Rozdilovych signala
byl pozorovan relativné nizky pocet (Obrazek 2), znacna cast z nich pak nebyla
pozorovana pii ovéfovacich opakovanych analyzach. V ptipadé uspésné identifikace
rozdilovych peptidu se ve vSech ptipadech jednalo o fragmenty béznych ukazatelt zanétu
(napt. amyloid SAA2). V pfipadé¢ kit urcenych pro izolaci glykosylovanych

peptidd/proteinti pak byla prokazana jejich nefunk¢énost.
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Obrazek 2: Srovnani vzorki plazmy po digesci trypsinem, barevné jsou zvyraznény rozdilové

signély, v pripadé peptidu m/z = 1670,8 je uvedena sekvence uréena na zakladé MALDI-MS/MS
analyzy.
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Na zakladé srovnani vystupt vSech testovanych kombinaci metod byly pro zavérecnou

fazi studie vybrany tfi postupy, které poskytly nejvyssi pocet rozdilovych signali:

I. Plazma frakcionovand na WCX a analyzovana s DHB jako matrici v linearnim

pozitivnim modu detekce

Il. Plazma po digesci trypsinem a analyzovana sDHB jako matrici

v reflektronovém pozitivnim modu detekce

I1l. Plazma po digesci trypsinem a nasledné frakcionaci IMAC, analyzovana
s HCCA jako matrici v reflektronovem pozitivnim mddu detekce

Potencialni rozdilové piky vytipované na zakladé srovnani hmotnostnich spekter dvou
vzorkil z ptedchazejici faze studie se v ramci série testovanych tfinacti vzorkl nepodatilo
potvrdit ani u jedné ze tii vybranych metod. Ve vétSiné ptipadii se potencialni markery
nevyskytovaly u vSech pacientl s PC ¢i se vyskytovaly zaroven i u pacientii s odlisnou
diagndzou. Vedle kvalitativniho srovnani MALDI-TOF MS profili bylo pfistoupeno k
bioinformatickému zpracovani dat pomoci shlukové analyzy. Na zaklad¢ relativnich
intenzit vSech pozorovanych signali byly zkonstruovany dendrogramy vyjadiujici
vzajemnou podobnost MALDI-TOF MS profild. K ¢asteéné Gspé$nému rozdéleni
pacientll do klastrii doSlo v pfipadé pouziti metody I (Obrazek 3). V tomto pfipad¢ se
zdravé kontroly seskupily do separovaného klastru, zbyvajici vzorky nemocnych pacientl
pak do dvou klastrii rozd€lenych na zakladé pritomnosti signald proteolytickych $tépt
proteinu SAA2. Pro potvrzeni opakovatelnosti celého postupu byl u ¢tyf vybranych

vzorkl postup tiikrat opakovan. BohuZel opakovatelnost nebyla potvrzena.
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Obrazek 3: Dendrogram vyjadiujici vzdjemnou p¥ibuznost MALDI-TOF MS profili ziskanych
metodou I. VVzorky I, I, 111 odpovidaji opakovanym analyzam.

Zavérem lze tedy laboratorni fazi studie zhodnotit tak, Ze perspektivni marker PC
pozorovany MALDI-TOF MS profilovanim  vzorki  séra po  oddéleni
vysokomolekuldrnich komponent ultrafiltraci se na zikladé zopakovéani popsané¢ho
postupu (Basso et al.) nepodafilo potvrdit. Testované metody pfipravy vzorku pro
MALDI-TOF MS analyzu zalozené na frakcionaci pomoci funkcionalizovanych
magnetickych nosi¢li a pouZiti riznych podminek MALDI ionizace neposkytly signaly,
které by umoznily rozlisit pacienty s PC od pacientl s ptfibuznymi diagnézami c¢i

zdravych kontrol.
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4. Zavér

Karcinom pankreatu v soucasnosti predstavuje zavazny medicinsky problém s nartstajici
incidenci a pfetrvavajici Spatnou progndzou zptisobenou mimo jiné pozdni diagnostikou.
Z totoho davodu se pankreatologicky vyzkum soustfedi na snahu o zlepSeni Casné
diagnostiky — mimo jiné definovanim rizikovych faktort a screeningu skupin s vysokym
rizikem rozvoje karcinomu pankreatu.

Predkladana prace obsahuje 17 clanki, které se spolu s propojujicim komentafem snazi
postihnout rizné aspekty rozvoje karcinomu pankreatu a moznosti jeho diagnostiky.
Zvlastni pozornost je vénovana hlavnim oblastem autorovy védecké Cinnosti — vztahu
mezi karcinomem pankreatu a dvéma souvisejicimi chorobami - chronickou
pankreatitidou a diabetem mellitem. Zavére¢nou ¢ast prace tvoii dosud nepublikovana
studie pacientli s nové diagnostikovanych diabetem.

Na vlastnich publikovanych datech dokumentujeme nardst incidence karcinomu
pankreatu a trvajici problém diagnostiky pokrocilych stadii. Potvrdili jsme roli koufeni
jako vyznamného rizikového faktoru rozvoje karcinomu pankreatu. Negativni vliv
koufeni se zd4 byt vyrazngjsi u diabetikd.

Dale pak tato prace sumarizuje soucasny pokrok na poli nadorovych markert, véetné
vlastnych publikovanych vysledki na tomto poli — vyuziti markeru M2-pyruvat-kinazy
jako potencidlniho diferencidln¢ diagnostického markeru mezi chronickou pankreatitidou
a karcinomem pankreatu.

Né&kolik ¢lanki spolu s komentarem se vénuje roli chronického zanétu pankreatu (vcetné
role oxidativniho stresu) v karcinogenezi. Prokazali jsme zvySené riziko karcinomu
pankreatu, ale tézZ mimopankreatickych malignit u pacientd s chronickou pankreatitidou
a poukazujeme na nutnost jejich disledné dispenzarizace.

Detailng je rozebran dvojsecny vztah karcinomu pankreatu a diabetu, ktery mize byt jak
rizikovych faktorem (v pfipad¢ dlouhotrvajici anamnézy diabetu), tak prvnim projevem
(v piipadé nové se objevujiciho diabetu) jinak dosud asymptomatické pankreatické
malignity. Vlastni studii jsme potvrdili vySSi prevalenci diabetu mezi pacienty

S karcinomem pankreatu nez v kontrolni skupin€. Zajimavym a novym zjisténim byl fakt,
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ze pacienti s koincidenci karcinomu pankreatu a diabetu byli ¢astéji Zeny. Dalsi vyzkum
musi potvrdit, jestli toto zjisténi bude pouzitelné v rizikové stratifikaci pacientd.
ZavereCna Cast prace je tvofena dosud nepublikovanou prospektivni studii pacientl
s nové diagnostikovanym diabetem, jehoz klinicky profil byl suspektni z mozného vztahu
k pankreatické malignité. Ve shod¢ s ostatnimi autory se klinicky profil diabetu nezda
dostatecnym Kk definovani rizikové skupiny pacienti s vysokym zachytem karcinomu
pankreatu — v nasi skupiné jsme endosonograficky nazachytili zadny ptipad. Zklamanim
skoncila téz laboratorni studie porovnavajici proteinové profily sér pacientli
s karcinomem pankreatu a kontrol. Profily nebyly dostate¢né rozdilné a neumoznovaly
tudiz diferencialni diagnostiku.

Zaverem lze fici, ze pres vyznamné pokroky v nasich znalostech o karcinomu pankreatu
arizikovych faktorech jeho vzniku neni pouzitelnost v realné klinické praxi vysoka

a situace vyzaduje dalsi intenzivni vyzkum.
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