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Pienemtie saisinajumi

EGF — epidermalais augSanas faktors

VEGF — vaskularais endotelialais augSanas faktors

MMP — matrices metalproteinazes

TGF-B — transform&josais augSanas faktors - 3

PanIN — aizkunga dziedzera intraepiteliala neoplazija

CEACAMG6 — karcinoembrionala antigéna $tinu adh&zijas molekula 6
ES - Eiropas Savieniba

RR — relativais risks

95% TI — 95% ticamibas intervals

OR —izredZu attieciba (0dds ratio)

SD - standartnovirze

EUROPAC — Eiropas parmantoto aizkunga dziedzera slimibu registrs
FAMMM - gimenes netipiska laundabiga mola melanoma

HNPCC — iedzimtais nepolipozais kolorektalais vezis

FPC — gimenes (parmantotais) aizkunga dziedzera vézis

IEVADS
Epidemiologija

Aizkunga dziedzera audzgji veido apméram 1/3 aizkunga dziedzera slimibu, savukart
aizkunga dziedzera duktala adenokarcinoma — 85% aizkunga dziedzera audzgju.

Gastrointestinalo audzgju grupa péc saslimstibas biezuma aizkunga dziedzera duktala
adenokarcinoma ir treSaja vieta aiz kunga un kolorektala véza. Aizkunga dziedzera vézis ir
viens no agresivakajiem audz€jiem ar lielako mirstibu. P&c plauSu, kolorektala, prostatas un
kunga audzg&ja virieSiem un kriits, kolorektala, plausu un olnicu audz&ja sievietém aizkunga
dziedzera vézis ir 5. vieta onkologiskas mirstibas zina Rietumeiropa, ASV — 4. vieta, pasaulé —
8.vieta (2, 3, 8, 9). To ir griti agrini diagnosticét. Audzgjs atri progresé, tam ir ar slikta
prognoze, agrina letalitate. P&c statistikas datiem, saslimstiba ir proporcionala mirstibai (M/I
mortality/incidence indekss ir 98%), un piecu gadu dzivildze ir mazaka par 5% pat radikali
operétiem slimniekiem, videji — 5 — 6 ménesi Il un IV stadijas gadijuma (2, 3, 9, 11). Pie tam
Sis audzgjs ir rezistents pret staru terapiju un kimijterapiju. Slimibas slikta prognoze saistita
gan ar agresivo slimibas gaitu, gan vélino diagnostiku, gan arT ar skrininga kritriju trikumu
riska grupas atlasei.
Aizkunga dziedzera duktalas adenokarcinomas lokalizacija ~70% gadijumu ir aizkunga
dziedzera galvinas augs¢jais kranialais rajons ar ductus pancreaticus minor un major
iesaistiSanos, vélak arT ar ieaug$anu ductus choledochus communis. 5 — 10% audzg&ju sastopami
aizkunga dziedzera kermeni, 10 — 15% — astes rajona (2). Tikai 20% slimnieku diagnostikas
bridi iesp&jama radikala operacija, bet 80% gadijumu diagnoze ir vélina — ir jau plass lokals
process vai attalas metastazes. Ja ir metastazes — 80% gadijumu ir skartas aknas, tad plausas,
vederpléve. Aizkunga dziedzera vézis reti tiek diagnosticSts agrini, proti, saistits tikai ar
aizkunga dziedzera parenhimu. To parasti diagnosticé, kad audzgjs ir infiltrgjis
divpadsmitpirkstu zarnas un kopgja zultsvada sienu un caur perineiralam spraugam un sikiem
limfvadiem infiltr&jis arT aug$&jos mezenterialos asinsvadus, padarot neiesp&jamu R0 rezekcijas
Itniju (1, 2, 14 -16).

Ar aizkunga dziedzera vézi pasaulé katru gadu saslimst aptuveni 227 000 cilvéku (8).
P&c statistikas datiem, aizkunga dziedzera vézis veido tikai 3% audzgju, tacu tas ir 8. vieta
pasaulé audz€ju mirstibas zina (~220 000 naves gadijumu katru gadu), ASV — 4. vieta un
Rietumeiropa — 5. vieta ar audz&ju saistitas naves dél (6, 7, 11). Saslimstibai bija tendence
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pieaugt kop$s 1950. gadiem, tacu kopS 1990. gadiem Ziemelamerika un Eiropa ta ir
stabiliz&jusies, bet Japana turpina nedaudz pieaugt un vidg&ji skar 10/100 000 virieSu un 7/100
000 sieviesu, ko skaidro gan ar dzivildzes pieaugumu (80% slimnieku ir 60 — 80 gadu), gan ar
labaku diagnostiku, gan uztura parmainam (2, 11, 13). Virie$i slimo nedaudz biezak ka
sievietes (1,5 — 2:1). Aizkunga dziedzera vézis nedaudz biezak novérots zemaku socialo slanu
iedzivotajiem neka iedzivotajiem ar augstaku dzives limeni — to skaidro ar dzivesveidu,
kaitigiem ieradumiem un uztura parazam. Visvairak slimo afroamerikani (~20/100 000) un
maori Jaunzelandg, savukart vismazak — Indijas, Niggrijas, Singapturas un Kuveitas iedzivotaji
(~1/100 000) (2).

Latvija 2004. gada bija 377 saslimSanas gadijumi — 190 viriesi (17,9/100 000) un 187
sievietes (15,0/100 000), bet 2005. gada — 367 gadijumi: 199 viriesi (18,7/100 000) un 168
sievietes (13,5/100 000). 1980. gada bija 253 saslim$anas gadijumi (127 virieS$i un 126
sievietes), kas liecina, ka arT Latvija vérojams saslimstibas picaugums (12). Tomér $ie skaitli ir
krietni lielaki neka vid€ji Eiropas valstis, ko varétu skaidrot ar hiperdiagnostiku, jo Latvija
joprojam ir zema aizkunga dziedzera audz&ju histologiska verifikacija (vidgji 17 — 18%),
turpretim Zviedrija ta ir apméram 80%. Registrétas radikalas operacijas 2003. gada — 4 (1,3%),
2004. gada — 11 (3,1%), 2005. gada — 13 (3,5%). Mirstiba Latvija 2004. gada — 332 gadijumi,
2005. gada — 356 gadijumi, kas norada, ka saslimstiba ir gandriz proporcionala mirstibai. 2005.
gada aizkunga dziedzera vézis Latvija ienéma 4. vietu audz&ju onkologiskas mirstibas zina
starp virieSiem un 7. vietu starp sievietém (12).

Aizkunga dziedzera vézis parasti ir vecaku cilvéku slimiba. Aptuveni 80% slimnieku ir
60 — 80 gadu veci. 10% slimnieku — jaunaki par 50 gadiem un tikai 2% — jaunaki par 40
gadiem. Péc 1999. gada Eiropas Savienibas datiem, 40 — 44 gadu vecuma saslimstiba ir
2/100 000, bet pec 75 gadiem — 67/100 000 (2, 11).

Aizkunga dziedzera véza attistiba notiek caur PanIN stadijam (pancreatic intraepithelal
neoplasia), tapéc viena no iesp&jam cinities ar $o agresivo un laundabigo slimibu biitu p&c
iesp&jas agrinaka PanIN konstatéSana, lai laikus varétu kontrolét vai arstét Sos slimniekus (2).
Tapec paslaik notiek intensiva molekularo markieru izp&te, kas lautu veikt agrinaku aizkunga
dziedzera véza diagnostiku un riska grupu skriningu. Tomer, summegjot ieprieks aprakstito,
testu kliniska izmantoSana, nemot véra molekularo testu specifiskumu, jutibu un komplicétibu,
joprojam ir neskaidra un pretruniga. Sakara ar genétisko mutaciju daudzveidibu un neskaidro
progresijas mehanismu no vézdraudes lidz metastatiskai karcinomai, molekulardiagnostika tiks
kombinéti dazadi molekularie testa markieri. PasSlaik notiek dazadi pétjjumi par Siem
markieriem, un rezultati ir loti dazadi, pat pret€ji. Aizvien plasak tiek diskutets par vienotu
analizu nemsanu, standartiz€tu molekularbiologisko testu ievieSanu, lai daudzcentru p&tijumos
iegltie rezultati butu ar ticamu reproduktivitati, jutibu, specifiskumu, proti, ts. uz
pieradijumiem balstita medicina (evidence-based medicine). Paslaik molekulardiagnostika tiek
lietota tikai atseviskos gadijumos, galvenokart iedzimtu sindromu (parmantots pankreatits un
gimenes parmantots aizkunga dziedzera vézis) gadijuma un parsvara specializétos centros.
Riska faktori
Kadi butu aizkunga dziedzera véza riska faktori? Ka vislabak izpétitais un pieraditais riska
faktors ir smekesana. Tas ir pieradits lielos kohortas un gadijumu kontroles p&tijumos gan ASV
un Kanada, gan Skandinavija un Japana (17, 20 — 24). Risks ilgstosiem smék&tajiem pieaug par
25 — 30%. Petijumu dati par diétu, salidzinot ar smékesanas statistiski pieradito risku, ir daudz
pretrunigaki. Apméram 500 pétijumos giti dazadi rezultati, kas nelauj rast vienotu atzinumu
par atsevisku di€tas faktoru ietekmi uz aizkunga dziedzera véza attistibu (5). Lidz 2005. gadam
bija pabeigti septini prospektivi kohortas pétijumi par dazadu galas produktu ietekmi uz
aizkunga dziedzera véza attistibu — divos konstatéta statistiski ticama ietekme uz véza attistibu,
Cetros — saistiba netika konstatéta, bet viena — mazinats risks péc majputnu un desu
izstradajumu lietoSanas (22, 30). Ari gadijjumu kontroles p&tijumi nav devus$i neparprotamus
rezultatus: septinos petijumos atrasta pozitiva korelacija, bet cetros — korelacija nav konstateta
(22, 25, 28 — 31). ArT auglu un darzenu protektiva ietekme uz aizkunga dziedzera véza attistibu
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nav parliecinosi pieradita, lai gan gadijumu kontroles p&tijjumu metaanalize pieradijusi par 28%
mazinatu véza risku, salidzinot lielu auglu patérinu ar mazu, un par 20% mazinatu risku,
salidzinot lielu darzenu patérinu ar mazu (32). Diezgan viennozimigi dati guti, ka kafija un
alkohols nav aizkungga dziedzera véza riska faktori, turklat kafijai ir atklata risku mazinosa
nozime aizkunga dziedzera véza attistiba (22, 26, 31).

Lai gan ne tik parliecinosi ka smékeSana, tomér 2. tipa cukura diabéts uzskatams par
mérenu aizkunga dziedzera véza riska faktoru, un, ta ka saslimstiba ar 2. tipa diab&tu tikai
picaugs, iesp&jams, ari aizkunga dziedzera véza incidence varétu palielinaties. (33). Arl
hroniska pankreatita slimniekiem ir paaugstinats aizkunga dziedzera véza risks. Kumulativais
risks pacientiem péc 10 gadu pankreatita diagnozes noteikSanas bija 1,8% (95% TI 1,0 — 2,6),
bet péc 20 gadiem — 4% (95% TI1 2,0 — 5,9), p&c tam liknei bija lineara tendence, proti, risks
nepieauga (36). Lai gan Sie pé&tijumi pierada hronisku pankreatitu ka batisku aizkunga
dziedzera riska véza faktoru, tomé&r hronisks pankreatits nav bieza slimiba. Eiropas un ASV
statistika liecina, ka incidence ir 3,5 — 10 gadijumu uz 100 000 iedzivotaju (104). Pienemot, ka
SIR ir 16 (Starptautiskas pankreatita p&tiSanas grupas rezultati), kop€jais aizkunga dziedzera
véza gadijumu skaits bitu 0,1% aizkunga dziedzera véza gadijumu (ASV tas bitu 24 gadijumi
gada), turpretim ar smékésanu saistitais gadijumu skaits sasniedz 30% aizkunga dziedzera véza
gadijumu (36). Cita ar hronisku aizkunga dziedzera iekaisumu saistita reta patologija ir
parmantots jeb iedzimts pankreatits, kas ir autosomali dominanta slimiba ar 80% g€na
penetranci. Siem cilvekiem ir Tpasi paaugstinats aizkunga dziedzera véza risks — vismaz 50
reizu lielaks neka visparéja populacija, pie tam vidéji 20 gadu agrak neka parasti (parasti
aizkunga dziedzera vézis attistas 65 — 70 gadu vecuma). Kumulativais risks 70 gadu vecuma ir
40% (2, 38 — 40).

Vai ir kadi zinami faktori, kam piemit aizsargajosa jeb protektiva darbiba aizkunga dziedzera
véza attistiba. Ir zipas par alergijas protektivo ietekmi uz smadzenu, balsenes audzgjiem,
dazam hematologiskam malignitateém, plausu vézi. Arl par aizkunga dziedzera vézi un ta
saistibu ar alergiskam slimibam no 1981. Iidz 2003. gadam publicéti 14 (4 kohortas un 10
gadijumu kontroles) pétijumi 3040 slimniekiem. P&tjjumu metaanalizé konstatéta alergijas
protektiva ietekme uz aizkunga dziedzera véza attistibu — RR 0,82, 95% T1 0,68 — 0,99 (111).
Sikak analizgjot alergiskas slimibas, vislielaka protektiva ietekme atklata atopiskai alergijai
(RR 0,71, 95% TI 0,64 — 0,80). Nav konstatéta statistiski nozimiga atskiriba starp aizkunga
dziedzera véza risku Uz uztura un medikamentu alergiju (RR 1,08, 95% TI 0,74 — 1,58).
Atopiskas alergijas protektiva ietekme apstiprinata arT citos pétijumos (34, 42 — 44).

Genu mutacijas

Sporadiska aizkunga dziedzera karcinogenéze saistita ar daudzpakapju attisttbu un DNS
parmainam somatiskas $tinas. Aizkunga dziedzera véza karcinogenézg ietilpst tris galvenas
génu mutaciju kategorijas: 1) onkogénu aktivacija (K-ras géna aktivacija); 2) audz&ju
nomacgjgenu inaktivacija (p53, p16°°PN?A/p14RF): 3) t.s. DNS mismatch repair génu jeb DNS
kladu labojoso génu defekti (MLH1 un MSH2) génu mutacijas.

Parmantotais aizkunga dziedzera vézis (FPC)

P&éc ASV statistikas datiem, parmantotais aizkunga dziedzera vézis veido apméram 5 —
10 % aizkunga dziedzera véza gadijumu (7, 52). Eiropas statistikas dati liecina, ka Vacija
parmantots aizkunga dziedzera vézis ir apméram 3,5%, bet Italija — 7,1% gadijumu (50, 78).
FPC ir autosomali dominanta parmantojama slimiba ar augstu génu penetranci. Lai gan veikti
loti daudzi pétijumi par génu mutacijam aizkunga dziedzera véza gadijuma un dazadas génu
mutacijas konstatetas lielaka vai mazaka skaita, joprojam specifisks géns, kas nosaka
parmantoto jeb gimenes aizkunga dziedzera vézi, nav atklats. P&tijumu dati liecina, ka zinama
nozime varétu biit BRCA2 géna mutacijam un atkara no izmekl&jamas populacijas tas sastop
no 0 — 20% parmantota aizkunga dziedzera véza slimnieku (53, 54, 58).

Aizkunga dziedzera vézis var but pavadslimiba dazadu parmantotu véza sindromu
gadijuma. Cistiskas fibrozes ar mutacijam CFTR (cystic fibrosis transmembrane conductance
regulator) géna rada divreiz lielaku aizkunga dziedzera véza risku, turklat tas skar jaunakus



pacientus (<60 gadu vecuma) (60). Gimenes netipiska laundabiga mola melanoma (FAMMM)
ir autosomali dominanta slimiba, kas izpauzas ar multiplam, displastiskam dzimumzimém,
laundabigas melanomas saslimsanas gadijjumiem gimeng, paaugstinatu citu audz&ju risku miiza
laika. So sindromu izraisa parmantota mutacija audz&ju nomacgjgéna p16 ""<* (CDKN2A), kas
lokaliz&jas 9. hromosoma p21. Ari $1 sindroma gadijuma aizkunga dziedzera v&za risks ir
paaugstinats (61, 62). Péca— Jéghersa (Peutz-Jeghers) sindroms izpauzas ar autosomali
dominantu parmanto$anas celu UNn mainigu g€na penetranci. 50% slimnieku atrod
LKB1/STK11 géna parmantotu mutaciju, kas lokaliz&jas 19p13. hromosoma un kod€ serma un
treontna kinazi. Klimiski sindroms izpauzas ar hamartomas tipa polipu veidoSanos
gastrointestinalaja trakta, adas un glotadu hiperpigmentaciju (ipasi ap lipam un mutes dobuma)
un paaugstinatu gastrointestinalu, ka ari ekstragastrointestinalu audzgju risku. Aptuveni 50%
slimnieku mirst nesasniegusi 57 (vid&ji 42,9) gadu vecumu. Kumulativais audz&ju risks 15 — 64
gadu vecuma ir 93%, no kuriem lielakais risks ir krats vézim (54%), resnas zarnas vézim
(39%), aizkunga dziedzera vézim (36%), kunga vézim (29%) (63, 64).

Parmantotais kriits un olnicu vézis, pie kura sastop BRCAL géna mutacijas, var radit lielaku
aizkunga dziedzera audz&ja risku gan parmantota, gan sporadiska véza gadijuma, Ipasi
jaunakiem cilvékiem (57, 59).

DARBA MERKIS

Promocijas darba meérkis ir analizét riska faktorus un parmantoto génu mutaciju biezumu
aizkunga dziedzera véza slimniekiem Latvija, lai izstradajot kontroles kriterijus, varétu apzinat
augsta riska personas, kas, péc izstradata skrininga protokola, tiktu uzraudzitas (monitorétas)
agrinakai aizkunga dziedzera véza atklasanai.

Darba uzdevumi
1. Noteikt un analizét iesp&jamos riska faktorus (smékeSana, alergija, gimenes
onkoanamnéze) aizkunga dziedzera véza slimniekiem un kontrolgrupai.

2. Parmantoto mutaciju (BRCA1, ARLTSI génu preval€josas mutacijas, CDNK2A,
STK11 génu mutacijas) noteikSana un analize aizkunga dziedzera véZza slimniekiem un
kontrolgrupai.

3. Parmantota aizkunga dziedzera véza biezuma noteikSana. Raksturigo génu mutaciju
analize parmantota aizkunga dziedzera véza slimniekiem.

Darba posmi

1. Anketas par aizkunga dziedzera véza iedzimtibu un riska faktoriem izstrade (anketas
paraugu sk. pielikuma). Slimnieku piekriSanas anketas (latvieSu un krievu valoda)
izveidoSana (sk. pielikuma). Anketa tika izveidota sadarbiba ar Karolinskas Institiita
Huddinges universitates slimnicas Gastrocentru ( prof. J. Permert, B. Isaksson).

2. Slimnieku ar aizkunga dziedzera véza diagnozi atlase. Kontrolgrupas (bez véza
diagnozes) atlase. PickriSanas anketas parakstiSana. Anketas par aizkunga dziedzera
veza iedzimtibu un riska faktoriem izpildiSana. Izredzu attiecibas (OR), 95% ticamibas
intervala un p vértibas noteikSana iesp&jamiem aizkunga dziedzera véza riska faktoriem
(smekesana, alergija, gimenes onkoanamnéze).

3. Personu asins paraugu nemsana parmantoto génu mutaciju (BRCA1 géna preval&joso
mutaciju, CDKN2A, STK11 un ARLTSI1 preval€joso mutaciju) noteikSanai. Izredzu
attiecibas (OR), 95% ticamibas intervala un p v&rtibas noteikSana aizkunga dziedzera



véza slimniekiem un kontrolgrupai iespgjama aizkunga dziedzera véza riska
noteikSanai.

4. ledzimta aizkunga dziedzera véza slimnieku atlase un ciltskoka analize, asins paraugu
nemsana BRCA2 mutaciju noteiksanai.

SLIMNIEKI UN IZMANTOTAS METODES

P&tfjums ilga no 2002. Iidz 2007. gadam. P&tijjuma norises vietas bija Paula Stradina
kliniska universitates slimnica un Latvijas Biomedicinas p&tijumu un studiju centrs. Pétijuma
veiksanai tika sanemta Latvijas Kardiologijas instittita kliniski fiziologisko pétijumu, zalu un
farmaceitisko produktu kliniskas izpétes Etikas komisijas atlauja Nr. 261103 — 67.

Sis ir analitisks, gadfjumu kontroles pé&tijums. Kontrolgrupa tika veidota péc ta pasa
dzimuma un vecuma attiecibas ka slimnieku grupa.

Pirmaja posma tika veikta slimnieku ar diagnozi — aizkunga dziedzera
adenokarcinoma — atlase. Pétijuma tika ieklautas personas, kam diagnoze tika apstiprinata,
balstoties uz

e histologiskas un/vai citologiskas izmekl&Sanas rezultatiem;

e laparotomijas atradi;

e klmisko atradi (mehaniska dzelte, sapju sindroms, novajéSana utt.), laboratoriskiem
datiem (onkomarkieri CEA, CA 19-9), radiologiskiem izmeklgjumiem (US, DT, MRI,
ERHP u.c.).

Pétijuma tika ieklauti slimnieki ar histologiski un/vai citologiski pieraditu aizkunga
dziedzera vézi vai vismaz diviem radiologiskiem un/vai invaziviem izmekl&umiem, kas
apstiprina diagnozi (pieméram, ultrasonografija un kirurgiska atrade vai datortomografija un
magnétiskas rezonanses izmekl&jums). Personas ar neparliecino$u aizkunga dziedzera véza
diagnozi pétijuma netika ieklautas.

Pétijuma tika ieklauti 188 slimnieki (87 sievietes un 101 virietis) ar pieraditu aizkunga
dziedzera vézi, ka ar1 188 (87 sievietes un 101 virietis) kontrolgrupas personas (bez
onkologiskas diagnozes).

Otraja posma abu grupu dalibnieki pirms anketas izpildiSanas parakstija piekriSanas
formu dalibai pétijuma. Abu grupu dalibnieki izpildija anketu par aizkunga dziedzera véza
iedzimtibu un riska faktoriem.

Anketa tika ieklauti §$adas jautajumu grupas:

- personas dzim$anas dati; dzivesvieta; izglitiba; gimenes stavoklis (masu, bralu, bérnu
skaits);

- aizkunga dziedzera véza iedzimtiba gimené (kuram pirmas pakapes asinsradiniekam,
kada vecuma, ka un kur diagnosticéts);

- citi audzgji gimenes anamnéz€ (kuram no asinsradiniekiem, kada veida audzgjs, kada
vecuma, ka un kur diagnosticéts);

- alergiskas slimibas anamné&zé un paSreiz (atopiska alergija — siena drudzis, puteklu
alergija, dzivnieku izcelsmes alergijas, kukainu kodumi, atopiskais dermatits; bronhiala
astma; kontaktekzéma; partikas, medikamentoza alergija), to diagnostika, lietota
arstéSana;

- smé&keéSana (vai smékejis jebkad; cik ilgs smekeSanas stazs — pacingadi; kad partraucis
smékesanu). Par bijusiem sméketajiem tika uzskatitas personas, kas nebija smekejusas
vismaz pusgadu.

Ja personai tika konstatéta aizkunga dziedzera véza iedzimtiba (péc EUROPAC
kritérijiem — gimené vismaz divi pirmas pakapes asinsradinieki ar aizkunga dziedzera vézi), ta
tika ieklauta EUROPAC pétijuma, kur papildus pec EUROPAC atsiititam anketam siki tika
analizéta gimenes slimibu anamnéze, personas slimibas anamnéze, €$anas paradumi, kaitigi
leradumi utt.



Tresaja posma no 90 aizkunga dziedzera véza slimniekiem ar EDTA vakutaineri tika
panemti 6 ml venozo asinu, kas nosiititi uz Latvijas Biomedicinas p€tijumu un studiju centru
parmantoto gé€nu mutaciju analizém.

Genoma DNS no aizkunga dziedzera véza slimnieku asinim tika izol€ta, izmantojot
DNS izdalisanu ar fenola un hloroforma metodi, bet no kontrolgrupas dalibnekiem — ar
izsalisanas metodi. Kontrolgrupu veidoja 640 cilvéki (ambulatoriski slimnieki ar
traumatologiskam un/vai neirologiskam slimibam, asins donori). Kontrolgrupas dalibnieku
vidgjais vecums bija aptuveni 54 gadi, sikaki dati par Siem cilvékiem nav pieejami.

Aizkunga dziedzera véza slimnieku izolétas DNS paraugi tika analiz&ti, lai noteiktu
Sadas mutacijas:

1) 90 slimniekiem — BRCA1 géna prevalgjosas mutacijas Latvija (5382insC, 4154delA,
300T>G un 185delAG). Kontrolgrupai (640 slimniekiem) tika analizétas 5382insC un
4154del A mutacijas;

2) 90 slimniekiem (ari jaunakiem par 65 gadiem vai ar pozitivu citu audz&u gimenes
anamnéze) — pilna CDKN2A géna kodgjosa sekvence (kod€ pl16 proteinu); piegulosas intronu
sekvences. 39 slimniekiem — CDKN2A géna 1P alternativa eksona, kas kode p14”"" sekvence;
3) 90 slimniekiem (ari jaunakiem par 65 gadiem vai ar pozitivu citu audz&u gimenes
anamnéz€) — STK11 géna 3. eksona mutacijas;

4) 90 slimniekiem — ARLTSI1 géna prevalgjosas mutacijas (Prol31Leu, Cys148Arg un
Trp149Stop). Kontrolgrupa tika analizéti 256 DNS paraugi, dalibnieku vid€jais vecums bija 57
gadi.

DNS fragmenti tika amplificéti, izmantojot MJ Research PTC100 Programmable Thermal
Controller un analizéti ar SSCP/HDA (single strand conformation polymorphism and
heteroduplex analysis), izmantojot tieSos un apgrieztos oligonukleotidu praimerus. Génu
mutaciju varianti tika identificéti ar tieSo DNS sekvencésanu (ABI PRISM 3100).

Ceturtaja posma veikta parmantota aizkunga dziedzera véza slimnieku anketéSana par
gimenes anamnézi, izmantojot EUROPAC (pétijuma centrs Liverpiiles universitate) atsttitas
anketas, ka arT asins paraugu nemsana un stitiSana uz Liverptles universitati BRCA2 mutaciju
noteikSanai. BRCA?2 géns tika analiz&ts, izmantojot visu 28 eksonu (iznpemot pirmo eksonu, kas
ir netransl§josais rajons) DNS fragmentu amplificéSanu un analizé€Sanu ar 38 tieSiem un
apgrieztiem oligonukleotidu praimeru pariem. Péc tam DNS fragmenti ar elektroforézi tika
parnesti agarozes gela, attiriti ar Qiagen gela ekstrakcijas kitu un sekvencéti, izmantojot tieSo
DNS sekvencésanu (ABI 3100).

Datu statistiska apstrade

Datu statistiskai apstradei tika izmantota statistikas programmas SPSS 12. for Windows
versija. Riska faktoru vértésanai tika izmantota logistiska binomiala regresijas metode
(logistic binomial regression analysis), kur starp slimniekiem un kontroles grupu tika analiz&ta
OR, 95% TI, ka arT p vertiba. OR tika verteta ka statistiski nozimiga, ja 95% TI neietveéra 1.

Statistiski ticama atskiriba tika noteikta ar Pearson Chi-Square testu, ja paredzamais
gadijumu skaits bija > 5, bet ar Fisher’s Exact Test — ja paredzamais gadijumu skaits bija < 5.
Statistikas testiem tika izv€l€ts tradicionalais nozimiguma limenis 0=0,05, tad€] par statistiski
ticamiem rezultatiem tika uzskatiti tie, kuru p vertiba bija < 0,05. Vidgjie mainigie lielumi tika
analiz€ti ar divpusg€jo testu (independent-Sample test, two sided). Divu vid€jo atSkiribas tika
vertetas par statistiski nozimigam, ja vidgjo starpibas 95% TI neietvéra 0.

Geénu mutaciju statistiskie dati tika apstradati, izmantojot SISA datu apstrades
programmu, kur tika vért€ta OR un 95% TI. Statistiski ticama atSkiriba tika noteikta,
izmantojot Fisher’s Exact Test.
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REZULTATI

Riska faktoru analize

Pétijuma piedalijas 376 personas (188 aizkunga dziedzera véza slimnieki un 188
kontrolgrupas dalibnieki). 53,7% analiz€jamo personu bija viriesi. Vidgjais vecums bija 65
gadi, kas atbilst vidéjam vecumam, saslimstot ar sporadisku aizkunga dziedzera vézi
populacija. Vairums pétijuma dalibnieku bija pils€tnieki (65%). Analiz€jamo riska faktoru
raksturojumu un iedalfjumu — smék&Sanu, alergiju, gimenes onkoanamnézi — sk. 4.1.1. tabula.
Statistiski ticama atSkiriba (p < 0,05) tika iegiita par sméké$anu un alergiju.

4.1.1. tabula
Slimnieku un kontrolgrupas raksturojums
Raksturlielums Slimnieku grupa Kontrolgrupa p
Skaits 188 188 p=1,00
Dzimumes:
e sievietes 87 (46,3%) 87 (46,3%) 1,00
e virieSi 101 (53,7%) 101 (53,7%)
Vecums (vidgjais) 64,6 (36 —87) 63,8 (no 38 — 93)
+SD +10,6 +11,1
Smeékesana:
o sméketaji 78 (41,5%) 51 (27,1%) 0,01
e bijusie smekataji | 12 (6,4%) 18 (9,6%)
e nesmekataji 98 (52,1 %) 119 (63,3%)
Alergija 25 (13,3%) 43 (23%) 0,017
Gimenes onkoanamnéze | 59 (31,4%) 52 (27,7%) 0,42
Dzivesvieta:
e pilséta 122 (64,9%) 137 (72,9%) 0,095
o lauki 66 (35,1%) 51 (27,1%)
Izglitiba: 0,74
e pamata 37 (19,7%) 37 (19,7%)
e vidusskolas 111 (59%) 105 (55,9%)
e augstaka 40 (21,3%) 46 (24,5%)

Izmantojot logistisko binomialo regresijas analizi, statistiski ticama atskiriba
kontrolgrupa tika aprékinata smé&késanai ka riska faktoram (sk. 4.1.2. tab.). ApakSgrupa —
pasreiz&jie sméekétaji — bija vislielaka statistiska atSkiriba — OR 1,85 (95% TI 1,19 — 2,9,
p=0,006). BijuSiem smé&ketajiem (nesme&ké vismaz pusgadu) statistiski ticami atsSkirigi rezultati
netika iegiiti (p=0,594).

Alergijas slimnieku vida un kontrolgrupa ari bija statistiski ticams rezultats — OR 0,51
(95% T1 0,30 — 0,88, p=0,017), pie tam alergijai, nemot véra OR un 95% TI < 1, ir nevis risku
pastiprinoss, bet mazinoss efekts. Stkak analizgjot alergijas apaksgrupu, parliecinoss protektivs
efekts bija tikai atopiskai alergijai (OR 0,10, 95% TI 0,03 — 0,44, p=0,002), turpretim par&jiem
alergijas veidiem statistiski ticama nozime, salidzinot ar kontrolgrupu netika konstatéta.

Pozitivai gimenes onkoanamnézei ka potencialam riska faktoram statistiskas atskiribas
nebija, tacu, sikak analiz&jot audz&ju skaitu gimeng, tika konstatéta risku pastiprinoSa tendence,
pieaugot audzg€ju skaitam gimenes anamnéz€. OR bija 1,027 (95% TI 0,61 — 1,7, p=0,917), ja
gimenes anamné&z€ bija viens audzgjs, bet OR 2,63 (95% TI 0,5 — 13,8, p=0,25), ja gimenes
anamné&ze bija tris un vairak audzgju (t.s. kumulativais efekts).
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4.1.2. tabula

Riska faktoru statistiska analize

Raksturlielums Slimnieki/ OR 95% TI p
kontrolgrupa

Smékesana:
e smeketaji 78/51 1,85 1,19-29 0,006
e bijusie sméeketaji | 12/18 0,81 0,37-1,76 0,594
e nesméeketaji 98/119

Alergija: 25/43 0,51 0,30-0,88 0,017
e atopija 2/18 0,102 0,03-0,44 0,002
e kontakta 4/4 1,00 0,24 - 4,05 1,00
e medikamentu 15/18 0,82 0,4-1,67 0,585
e bronhiala astma | 4/° 0,736 0,21 -3,01 0,736
e uztura 4/5 0,736 0,21-3,01 0,736

Gimenes onkoanamnéze: | 59/52 1,196 0,76 — 1,86 0,42
e [ audzgjs 38/39 1,027 0,61-1,7 0,917
e 2 audzgji 16/11 1,53 0,68 -34 0,29
o =>3 audzgji 5/2 2,63 0,5-138 0,25

Smékesana ir parliecinosi pieradits riska faktors aizkunga dziedzera véza gadijuma, ja
cilveks ir ilgstoS§s smeketajs un smekeé vismaz vienu pacinu cigareSu diena. 4.1.3. tabula
salidzinati paSreizgjie smeketaji un bijuSie smeketaji, atkara no izsmeéketo pacingadu skaita.
Statistiski ticama atSkiriba tika konstat€ta smeketajiem ar vislielako smeékeSanas stazu.
Pasreiz&jiem smékétajiem ar vismaz 40 pacingadu stazu — OR 2,02 (95% TI 1,01 — 4,05,
p=0,04), ja smeke 20 — 39 pacingadus — OR 2,00 (95% TI 1,15 — 3,5, p=0,01). Netika novérota
statistiski ticama atSkiriba starp sméeketajiem ar mazu smékéeSanas stazu (<20 pacingadiem), ka
ar1 starp bijusiem sméeketajiem ar >20 pacingadiem, gan < par 20 pacingadiem.

4.1.3. tabula
Aizkunga dziedzera véZa risks atkara no smekéSanas staZa un izsmekéto pacinu daudzuma
Smekesanas stazs (pacingadi)| Slimnieki/ OR 95% TI p
kontrolgrupa

Pasreizgjie smeketaji:

e smeke > 40 25/15 2,02 1,01-4,05 0,04

e smekéno 20— 39 43/26 2,00 1,15-35 0,01

e sméeké <20 10/10 1,21 0,48 — 3,03 0,67
Bijusie smekeétaji:

e smékejusi >20 5/5 1,21 0,34 -4,31 0,76

o smekejusi <20 7/13 0,65 0,25-1,70 0,38
Nesméeketaji 98/119 - -
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Slimnieku un kontrolgrupas salidzinajums atkara no smekeSanas statusa
4.1.1. artels
Japiebilst, ka slimnieku grupa smé&keétaji bija jaunaki (vid€jais vecums 60 gadu),
salidzinot ar bijuSo sméketaju (68 gadi) un nesmeketaju grupu (67,6 gadi), kas statistiski ticami
neatskiras no kontrolgrupas (sk. 4.1.4. tab).

4.1.4. tabula
Slimnieku un kontrolgrupas videjais vecums atkara no smékeSanas statusa

Grupa Smeékesanas Vidgjais 95% TI p, atskaites grupa—|
stazs vecums (£SD) nesméeketaji
Slimnieki Smékeétaji 60+11,03 57,6 — 62,6 0,001
Bijusie sméekétaji| 68+10,09 62,5 75,3 0,69
Nesmeketaji 67,68+9,04 65,8 — 69,5
Kontrolgrupa Smeketaji 58,63+9,81 55,87 - 61,39 0,001
Bijusie smékétaji| 68,89+7,62 65,10 — 72,68 0,19
Nesméeketaji 65,32+11,32 | 63,26 — 67,38

Apkopojot datus par onkologiskam slimibam gimenes anamné&zg, tika iegiti dati par 59
slimniekiem, kam viens vai vairaki pirmas un otras pakapes asinsradinieki bija slimojusi ar
vézi, ka arT par 52 kontrolgrupas dalibniekiem ar pozitivu gimenes onkoanamnézi (p=0,42).
Analizgjot atsevisku audzgju veidus, visbiezak abas grupas tika konstatéts kunga, plausu,
dzemdes un krits vezis, bez statistiski ticamas atSkiribas (sk. 4.1.5. tab.). Turklat visi Sie
audzgji, péc Latvijas V&za registra datiem ir biezak sastopamie audzgji virieSiem un sievietém,
tapec ari tie bija biezak sastopamie gan slimnieku grupa, gan kontrolgrupa. Parmantota
aizkunga dziedzera véza slimnieki — 5 (2,6%), no kuriem Cetri iecklauti EUROPAC registra.

4.1.5. tabula

Gimenes onkoanamnézes sastopamo audzéju raksturojums
Lokalizacija Slimnieki/ OR 95% TI p

kontrolgrupa
Kunga Ca 15/17 0,87 0,42 -1,80 0,712
Kolorektals Ca 3/7 0,42 0,1-1,64 0,21
Aizkunga dziedzera Ca 6/4 1,51 0,42 - 5,46 0,52
Hepatocelulars Ca 2/1 2,0 0,18—-22,3 0,57
Baribas vada Ca 212 1,0 0,13-7,17 1,0
Dzemdes Ca 7/4 1,77 0,51-6,18 0,36
Kriits Ca 716 1,17 0,38 -3,55 0,77
Plausu Ca 13/8 1,67 0,67 —-4,13 0,26
Nieru Ca 3/2 15 0,24 -9,13 0,65
Urinpisla Ca 4/2 2,0 0,36 -11,17 0,42
Prostatas Ca 3/5 0,6 0,14 - 2,52 0,48
Séklinieku Ca 1/0 - - -
Melanoma 3/0 — — —
Smadzenu Ca 3/2 15 0,25-9,13 0,65
Balsenes Ca 1/2 0,5 0,045 —-5,53 0,57
Hematologisks Ca 3/1 3,0 0,31-294 0,33
Nezinamas etiologijas Ca 11/5 2,2 0,77 — 6,67 0,13
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Analizéjot smékéSanas un gimenes onkoanamnézes kop&jo risku slimnieku vidid un
kontrolgrupa, lielaks risks bija abu faktoru kombinacijai (OR 2,07, 95% TI 0,97 — 4,41,
p=0,06), salidzinot ar nesmékétajiem bez gimenes onkoanamnézes (sk. 4.1.6. tab.).

4.1.6. tabula

SmekeSanas un gimenes onkoanamnézes kopéjais risks
Raksturlielums Slimnieki/ OR 95% TI p

kontrolgrupa
Smeketaji + onkoanamnéze 22/13 2,07 0,97 - 4,41 0,06
Bijusie smekétaji + onkoanamnéze 6/2 3,67 0,71 -18,7 0,11
Nesmeketaji + onkoanamnéze 31/37 1.025 0,57 -1,82 0,93
Smeketaji bez onkoanamnézes 56/38 1,804 1,06 — 3,04 0,27
Bijusie smékétaji bez onkoanamnézes | 6/16 0,459 0,17 -1,23 0,124
Nesmeketaji bez onkoanamnézes 67/82

Lai gan saslimstiba starp virieSiem un sievieteém butiski neatskiras (1,5 — 2:1), tomer,
analiz€jot riska faktorus starp dzimumiem, tie butiski atSkiras (sk. 4.1.7. un 4.1.8. tab.).
VirieSiem parliecinoSs riska faktors bija smékésana (OR 2,21, 95% TI 1,18 — 4,14, p=0,01),
turpretim sievietém protektivais faktors ir atopiska alergija (OR 0,13, 95% TI 0,29 — 0,61,
p=0,01).

Analizgjot gimenes onkoanamnézes ietekmi uz aizkunga dziedzera véza attistibu,
sievieteém netika konstatéta jebkada §i fakora ietekme uz véza attistibu — OR 1 (95% T1 0,54 —
1,84, p=1,00), turpretim virieSiem, lai gan statistiski ticami neatSkiras no kontrolgrupas, tomeér
ar spilgtaku tendenci slimnieku grupa — OR 1,49 (95% T1 0,79 — 2,92, p=0,23).

4.1.7. tabula
Riska faktoru analrze péc dzimuma (sievietes)

Raksturlielums Slimnieki/ OR 95% TI p
kontrolgrupa
Smeékesana:
e smékétajas 13/7 2,06 0,78 — 5,47 0,14
e Dbijusas smékatajas | 2/0 - - -
e nesméketajas 72/80 - - -
Alergijas:
o ir 17/31 0,43 0,22 -0,87 0,019
e nav 70/56 - - -
atopija:
o ir 2/13 0,13 0,29 -0,61 0,01
e nav 85/74 — — -
Gimenes onkoanamnéze:
o ir 33/33 1 0,54-184 1,00
e nav 54/54 - - -
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Riska faktoru analize péc dzimuma (viriesi)

4.1.8. tabula

Raksturlielums Slimnieki/ OR 95% TI p
kontrolgrupa
Smekesana:
o smeketaji 65/44 2,21 1,18 -4,14 0,01
e bijusie smekétaji 10/18 0,83 0,33-2,08 0,70
e nesméketaji 26/39 - - -
Alergijas:
o ir 8/12 0,63 0,25-1,63 0,35
e nav 93/89 — — —
atopija:
e ir 0/5 — — —
e nav 101/96
Gimenes onkoanamnéze:
o ir 26/19 1,49 0,79 -2,92 0,23
e nav 75182

Ir zinams, ka sporadisks aizkunga dziedzera vézis, apméram 80% gadijumu attistas 60
— 80 gadu vecuma. Arl miisu petijuma vairumam slimnieku (70%) bija > 60 gadu. Tomer
samera lielu apakSgrupu veidoja slimnieki, kas bija jaunaki par 60 gadiem — 57 jeb 30,3% (sk.
4.1.2. att.). Analizgjot jau zinamo riska faktoru iedaltijumu starp slimnieku grupam péc vecuma,
tika iegtiti $adi rezultati (sk. 4.1.9. tab.). Slimnieku grupa <= 60 gadiem bija vairak smeketaju
(p=0,001) neka starp cilvékiem péc 60 gadu vecuma. Netika konstateta statistiski ticama
atSkiriba starp alergiju ka protektivu faktoru (p=0,34), ka ari gimenes onkoanamnézi ka riska

faktoru (p=0,47).
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4.1.9. tabula
Aizkunga dziedzera véZa slimnieku riska faktoru analize péc vecumgrupam

Raksturlielums Slimnieki <=60 gadu | Slimnieki> 60 gadu | p
Skaits — 57 (30,3%) | Skaits —131 (69,7%0)
Smekesana:
e Pagreiz&jie smekétaji | 38 (66,7%) 40 (30,5%) 0,001
e Bijusie smékataji 3 (5,3%) 9 (6,9%)
e Nesmekétaji 16 (28,1%) 82 (62,6%)
Alergijas:
o ir 5 (8,8%) 20 (15,3%) 0,34
e nav 37 (64,9%) 111 (70,2%)
atopija:
. ir 0 (0%) 2 (1,5%) -
e nav 57 (100%) 129 (98,5%)
Gimenes onkoanamnéze:
o ir 20 (35,1%) 39 (29,8%) 0,47
e nav 37 (64,9%) 92 (70,2%)

Veicot sikaku analizi starp dzimumiem slimnieku grupa, konstatgjam, ka sievietem vidg€jais
vecums bija nedaudz lielaks (66,5 gadi) neka virieSiem (63 gadi), tacu ar statistiski ticamu
atSkiribu (p=0,025). VirieSu vidi bija ar1 gados jaunaki slimnieki (36% virieSu pret 23%
sievieSu, p=0,042). Smeketaju vidi parliecinosi domingja viriesi (64,6% virieSu bija smeketaji,
turpretim tikai 15% sievieSu bija smékétajas, p=0,001). Ari alergija biezak tika konstatéta
sievietem (20% pret 8% virieSu vida, p=0,019). Analiz&jot gimenes onkoanamnézi, biezak ta
bija pozitiva sievietem (38% pret 26%, p=0,073), t.sk. arT apaksgrupa, kur vienam slimniekam
ar gimenes onkoanamngzi bija sirgusi vairak par vienu asinsradinieku (sk. 4.1.10. tab.)

4.1.10. tabula
Aizkunga dziedzera véia slimnieku grupas riska faktoru analize péc dzimuma
Raksturlielums Sievietes Viriesi p
Vecums (+ SD) 66,5 + 10,5 63,02 +£10,5 0,025
Smeékesana:
e pasreizejie smeketaji | 13 (14,9%) 65 (64,6%) 0,001
e bijusie smekataji 2 (2,3%) 10 (9,9%)
e nesméeketaji 72 (82,8%) 26 (25,7%)
Alergija:
o ir 17 (19,5%) 8 (7,9%) 0,019
e nav 70 (80,5%) 93 (92,1%)
Onkoanamnéze:
o ir 33 (37,9%) 26 (25,7%) 0,073
=>2 14 (16,1%) 7 (6,9%) 0,094
1 19 (21,8%) 19(18,8%)
e nav 54 (62,1%) 75 (74,3%)
Vecums:
e <=60 gadu 20 (23,3%) 37 (36,6%) 0,042
e >60gadu 67 (77%) 64 (63,4%)
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Lai precizétu paaugstinata aizkunga dziedzera v&za riska grupu starp miisu pétijjuma
slimniekiem, balstoties uz sniegto informaciju par So tému un to modific€jot, izveidojam sadas
veza riska kategorijas (81, 82). Kopgjais riska grupu dalibnieku skaits misu p&tijuma bija 35
(18,6%), to vidi divi augsta riska grupas dalibnieki.

4.1.11. tabula
VéZa riska verteSanas kriteriji
Riska kategorija Kriteériji Dalibnieki
Augsta riska grupa:

e (Gimenes parmantota melanoma >2 gadijumi asinsradiniekiem* _

e Kriits un olnicu véza sindroms >2 asinsradinieki* <60 gadu vecuma, ar 1
kriits vai olnicu vézi jebkura vecuma vai >1
asinsradinieku ar kriits vezis virietim

e Parmantotais aizkupga dziedzera =2 gadijumi asinsradiniekiem* 1

VeZ1S
e HNPCC Amsterdamas Kriteriji _
Videja riska grupa

(ar gimenes onkoanamngézi): . L
e  Gimenes parmantotd melanoma 1 melanoma asinsradiniekiem B

_ . i inieki* < i
e Kriits un olnicu véra sindroms 2 gSInS[adlnlekl . <60 gfldu vecums, kruts
vai olnicu vézis jebkura vecuma

- . . . - 1 aizkunga dziedzera vézis asinsradiniekiem*
e Parmantotais aizkunga dziedzera vezis ; 5

Vidéja riska grupa
(bez gimenes onkoanamnézes)

e  Agrins aizkunga dziedzera vézis <50 gadu vecums o5
*  Vairaki audzgji vienam cilvekam Aizkunga dziedzera vézis + vél kada audzgja 3
lokalizacija ** tam pasam cilvékam

*Pirmas, otras un tresas pakapes asinsradinieki.
**Kriits, olnicu, endometrija, resnas zarnas, urogenitals vEzis vai melanoma.

Miisu pétijuma augsta riska grupu veidoja tikai divi cilvéki — 65 gadus vecs virietis ar

iesp&jamu parmantotu kriits vézi (kriits vézis masai un meitai), ka arT 69 gadus veca sieviete ar
parmantotu aizkunga dziedzera vézi (aizkunga dziedzera vézis diviem pirmas pakapes
asinsradiniekiem — bralim un mates bralim).
Vidgja riska grupa parsvara bija cilvéki < 50 gadu ar agrinu aizkunga dziedzera vézi, ka arl
pieci cilveki ar parmantotu aizkunga dziedzera vézi (aizkunga dziedzera vézis vienam pirmas
un/vai otras pakapes asinsradiniekam) un tris cilveki ar vairak neka vienu audzgja lokalizaciju
anamnézg (diviem cilvékiem — urinptsla v&zis, vienai sievietei — kriits vézis) (sk. 4.1.3. att.)..
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Veza riska grupas
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VéZa riska grupu iedaltjums 4.1.3. artels

Praktisks noluks $adam riska grupu iedalijums ir galvenokart divu iemeslu dél:

1) lai prospektivi precizi ievaktu gimenes anamnézi un noteiktu varbiit€ju iedzimta
audzgja risku;

2) lai identificétu augsta riska aizkunga dziedzera v&za riska personas starp
asinsradiniekiem un tad atkara no parmantota sindroma veida preciz€tu iesp&jamas
génu mutacijas, pielagotu sijajosas diagnostikas planu agrinai aizkunga dziedzera véza
diagnostikai.
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Parmantoto génu mutaciju analize aizkunga dziedzera véZa slimniekiem

Tika analiz&ti 90 aizkunga dziedzera véza slimnieku DNS paraugi. Slimnieku kliniskais
raksturojums sniegts 4.2.1. tabula.

4.2.1. tabula
Aizkunga dziedzera veZa slimnieku raksturojums, kuriem tika noteiktas genu mutacijas
Slimnieku raksturojums Analizétie slimnieku DNS paraugi
Kopa 90 (100%)| 39 sievietes 51 virietis
(43,3%) (56,7%0)
Vidgjais vecums gados 63,8 (36 —87) 66,7 (36 —87) 61,6 (37 —81)
(vecuma intervals)
Aizkunga dziedzera vézis 6 (6,7%) 4 2
gimenes anamné&ze
Melanoma gimenes 2 (2,2%) 1 1
anamneze
Krits vézis gimenes 4 (4,4%) 3 1
anamneze
Pozitiva citu audz&ju 20 (22,2%) 9 11
gimenes anamnéze
Slimnieki bez gimenes 58 (64,4%) 22 36
onkoanamnézes

Pozitiva aizkunga dziedzera véza gimenes anamnéze bija seSiem slimniekiem: pieciem
cilvekiem veézis tika konstatéts kadam gimenes loceklim (pirmas pakapes asinsradinieki), bet
vienai sievietei — mates masai (otras pakapes asinsradiniece). Cetri sirdz&ji, kam aizkunga
dziedzera vézis bija pirmas pakapes asinsradiniekiem divas paaudzes, tika ieklauti EUROPAC
pétijuma ka parmantota aizkunga dziedzera véza slimnieki.

Vienam cilvekam (65 gadu vecs virietis), iesp&ams, bija, parmantots krits véza
sindroms gimené (kriits vézis masai — 64 gadus veca) un meitai (37 gadus veca). Vidgjais
aizkunga dziedzera véza slimnieku vecums bez pozitivas gimenes onkoanamnézes (64,4%) un
slimniekiem ar gimenes onkoanamnézi (35,6%) bija attiecigi 63 un 65 gadi, kas statistiski
ticami neatskiras.

Pilns CDKN2A géna kodgjosais apvidus un piegulosa introna sekvence, kas kod€ p16
proteinu, tika analiz€ta 90 slimniekiem, arT jaunakiem par 65 gadiem un/vai ar pozitivu
gimenes onkoanamnézi. 39 sirdz&jiem tika meklétas mutacijas CDKN2A géna 1 alternativa
eksond, kas kodé pl14”RF. Neviena 83 géna apvidii patogéniskdas mutdcijas netika atrastas:
diviem cilvékiem konstatéta Alal48Tre missense mutacija, kuras nozime lidz $im nav
precizéta. 30 (33,3%) aizkunga dziedzera véza slimniekiem tika konstatéta 500G>C nomaina
3’UTR, kas, iesp€jams, ir nenozimigs géna variants. 39 aizkunga dziedzera véza slimniekiem
ar agrinu slimibas sakumu vai pozitivu gimenes anamnézi tika veikta CDKN2A géna,
alternativa cksona 1 B, kas kodg p14°"F, sekvenceSana. Arf §a géna rajona mutacijas netika
atrastas.

Genu mutaciju analizes rezultati paraditi 4.2.2. tabula.
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4.2.2. tabula

Aizkunga dziedzera veZa slimnieku un kontrolgrupas génu mutdaciju rezultati

Kontrolgrupa Aizkunga dziedzera véza slimnieki
Géns /variants | Pozicija/
efekts konstatétas mutacijas/ Konstatétas mutacijas/ parbauditie]
parbauditie slimnieki (%) | slimnieki (%)
CDKN2A
500C>G 3’ UTR, NN n.t. 30/90 (33,3)
442G>A Alal48Tre, n.t. 2/90 (2,2)
NN
STK11
IVS3+12G>T | introns, NN n.t. 15/90 (16, 6)
BRCA1
5382insC 1829 Stop 1/640 (0,15) 2/90 (2,2)
4154delA 1365 Stop 0/640 2/90 (2,2)
300T>G* Cys61Gly n.t. 0/90
185delAG 39 Stop n.t. 0/90
ARLTS1
392 C>T Prol31lLeu 15/256 (6,6) 2/90 ( 2,2)
442 C>T Cys148Arg | 169/256 (66) 41/90 (45,6)
446 G>A Trpl49Stop | 3/256 (1,1) 4/90 (4,4)

* - Nenozimiga viena nukleotida aminoskabes (t.s. missense) mainas mutacija.
n.t. — nav testeti.
NN — neprecizeta nozime.

Aprakstitas STK11 géna 3. cksona mutacijas saistiba ar paaugstinatu aizkunga
dziedzera véza risku. 90 slimniekiem, ar jaunakiem par 65 gadiem un/vai ar pozitivu gimenes
onkoanamnézi, tika parbaudita $a g€na apvidus mutaciju iesp&jamiba. Mutacijas netika
konstatétas, bet 15 (16,6%) slimniekiem atklaja prevalgjoSu introna polimorfismu
IVS3+12G>T, kura nozime nav precizéta (sk. 4.2.2. tab).

90 aizkunga dziedzera véza slimniekiem tika noteiktas BRCA1 géna divas prevalgjosas
mutacijas — 5382insC un 4154delA — un divas retak sastopamas mutacijas — 300T>G un
185delAG (sk. 4.2.2. tab.). ). Kontrolgrupa (640 cilveki) tika parbaudita uz 5382insC un
4154del A mutaciju iesp&jamibu. Diviem cilvékiem (2,2%) tika konstatéta 5328insC mutacija.
Viens bija jauns virietis (45 gadi), bez gimenes onkoanamnézes, otrs — 65 gadu vecs virietis ar
iesp&jamu parmantotu krats vézi gimené (masai 64 gadu vecuma un meitai 37 gadu vecuma
konstatéts kriits vezis). 4154delA mutacija tika atklata diviem cilvékiem (2,2%) — 70 gadus
vecam virietim un 43 gadus vecai sievietei bez gimenes onkoanamnézes. Savukart
kontrolgrupa tikai vienam cilvekam (0,15%) tika atrasta 5382insC mutacija. Cetriem
slimniekiem (4, 4%) tika atklatas prevaléjosas BRCA1 mutacijas — 5382insC un 4154delA, kas
ir statistiski ticams rezultats (OR 6, 68, 95% TI 4,12 — 10,79, p=0, 001), un rada statistiski
ticamu risku aizkunga dziedzera véza slimniekiem, salidzinot ar kontrolgrupu, tomér biutu
nepieciesams lielaks analizéto personu loks precizakam riska izvertejumam.
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BRCAI géna mutacija 5382insC slimniekam (Nr .9) ar aizkunga dziedzera vézi
(SSCP un DNS sekvencéSana ar apgriezto praimeri ) 4.2.1. attéls

90 aizkunga dziedzera véza slimnieku un 256 kontrolgrupas dalibnieku asins paraugiem
(vidgjais vecums 57 gadi) tika veikta ARLTS1 géna analize 392 C>T, 442 C>T, 446 G>A
polimorfisma variantiem (sk. 4.2.3. tab.). Pirmas divas, t.s missense (jeb nonsynonymous)
mutacijas ir parmainas viena nukleotida, kuras izraisa citas aminoskabes aizstaSanu proteina,
kas tadel var klit nefunkciongjoss.

4.2.3. tabula
ARLTS1 géna variantu alelu bieZums
Parbauditas personas ARLTS] géna al€les - konstatétas mutacijas/testétas personas
(%)

131 Leu 148 Arg 149 Stop
Kontrolgrupa 17/512 (3,8) 220*/512 (43,4) 3/512 (0,6)
Aizkunga dziedzera véza 2/180 (1,1) 57/180 (31,6) 4/180 (2,2)
slimnieki

*148Arg — 118 heterozigotiskas un 51 homozigotiska algle.
Divi no ARLTS1 géna polimorfisma varianti C392T (Prol3lLeu) un T442C

(Cys148Arg) kontrolgrupa tika konstatéti biezak neka aizkunga dziedzera véza slimniekiem,
laujot secinat, ka §is mutacijas nerada aizkunga dziedzera véza papildrisku, turklat pat
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iesp&jama T442C mutacijas protektiva ietekme uz véza attistibu (OR 0,43, 95% T1 0,26 — 0.70,
p=0. 001).

Trp149Stop mutacija ir t.s. nonsense mutacija, kas rada priekslaicigu stop kodona rasanos un
mRNS transkripcijas partraukSanu, un lidz ar to nepilniga proteina (t.s. truncated protein)
radanos. ST mutacija tika atklata Getriem aizkunga dziedzera véza slimniekiem (sk. 4.2.4. tab.).
Ja salidzina Trp149Stop allgéles biezumu slimniekiem un kontrolgrupai, tad lielaks slimibas
risks ir lielaks aizkunga dziedzera véza slimniekiem — OR 3,9, 95% T1 0,86 — 17,87, p=0, 078.

4.2.4. tabula
BRCAI un G446A/Trp149Stop mutaciju nesataju raksturojums
Nr. | Vecums | Dzimums Genotips Gimenes onkoanamnéze
(gadi)

15P 67 Sieviete 446GA + 442TC B — sarc.

23P 69 Sieviete 446GA + 442TC Nav (tacu sievietei bijis kriits vézis
pirms aizkunga dziedzera v&za
atklasanas)

87P 53 Virietis 446GA T—PrCa, TT —PrCa

33P 59 Virietis 446GA Nav

9P 45 Virietis BRCAL: 5382insC | Nav

86P 65 Virietis BRCAL: 5382insC | T- GaCa, ma — BrCa, me — BrCa

41P 70 Virietis BRCAL: 4154delA | Nav

82P 43 Sieviete BRCAL: 4154delA | Nav

Saisinajumi: me — meita, T — t€vs, TT — téva tévs, ma — masa, b — bralis, Ca — vézis, Ga —
kunga, Pr — prostatas, Br — kriits, sarc. — sarkoma.
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Parmantota aizkunga dziedzera véza slimnieku ciltskoka analize

1. V. D., 69 gadus veca. Aizkunga dziedzera v&zis diagnosticéts 2005. gada novembri
kliniskaja slimnica “Gailezers”, kur mehaniskas dzeltes dél veikta operacija —
choledochoduodenoanastomosis. Paula Stradina kliniskaja universitates slimnica
arstgjas no 2006. gada 29. maija lidz 16. jinijam. Veiktie izmekl&jumi — védera dobuma
US, aizkunga dziedzera DT, EUS un citologija (adenokarcinomas $iinas) — apstiprina
diagnozi. Stadija T4 Nx Mo.

No pirmas pakapes asinsradiniekiem ar aizkunga dziedzera vézi slimojusi bralis (69
gadus vecs), no otras pakapes asinsradiniekiem — mates bralis (80 gadus vecs).

Citi audzgji gimenes anamnézg — téva bralis (70 gadus vecs) — plausu Ca, t€va masa (27
gadus veca) — smadzenu Ca, t&vs (80 gadus vecs) — s€klinieku Ca.

Bj /%

K.V.90 g.v. AA. BOgv EA.759.v.
" " é 7
AV.70g.v. AV.27g.v. ‘;_VSO P.V.90 g.v. V.A.62g.v. AA. 76 givl T.B.87g.v. N.A.50g.
3 ]
V.69 g.v.
E.V.38g.v. 1K.25¢.
Parmantota aizkunga dziedzera véZa ciltskoks Nr. 1 4.3.1. attels

BRCA2 mutaciju analize

Veikta visu 27 eksonu DNS sekvencé$ana, mutacijas netika atklatas.
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2. Z.P., 71 gadus veca. Aizkunga dziedzera vézis diagnosticéts neteikta Paula Stradina
kliniskaja universitates slimnica 2005. gada janvari. Diagnozi apstiprina védera dobuma
ultrasonografija, aizkunga dziedzera MRI, TCA 19-9 (>1000 U/L). Operacija —
choledochoduodenoanastomosis. Stadija TAN1ML1.

No pirmas pakapes asinsradiniekiem aizkunga dziedzera vézis diagnosticéts slimnieces
matei (67 gadus veca) 1978.gada Sarkana Krusta slimnica Riga.

7

F.V. J.V.

m=
SR

G.l.67¢g N.M. 87 g. ZM.75g. A.T.80g

Z.P. 719 Glagv” BIL 7 si. AP.76g AM. EM.60g L.M. 659 ST. N.T.

J.1.54¢9 A.U.46

AU.239 RU.

Parmantota aizkunga dziedzera véZa ciltskoks Nr. 2 4.3.2. attels

BRCA2 mutaciju analize

Netika veikta 3. 5. 12. 15. 16. dalgji 11. eksona sekvencésSana. Par&jos eksonos génu mutacijas
netika atklatas.
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3. G. S, 57 gadus vecs. Diagnoze noteikta Paula Stradina kliniskaja universitates
slimnica. Diagnozi apstiprina laparotomijas laika nemta histologiska atrade, aizkunga
dziedzera DT, 1CA 19-9 (500 U/L). Stadija T3N1M1.

No pirmas pakapes asinsradiniekiem aizkunga dziedzera vézis bijis tévam (76 gadus
VeCs).

38.909
M$. 17g £8.769 V8679

16 L e o

NS

6857 8599 18619 M.S.54g L8529 D.S59g 1K.38g
KS$.38¢ A$.289g  AK.23g A8279 RS249 1837 g GS.24¢g 1S.28g  LS.269
Parmantota aizkunga dziedzera véza ciltskoks Nr. 3 4.3.3. attels

BRCA2 mutaciju analize

Netika veikta 16. un dal&ji 11. eksona sekvencéSana. Par&jos eksonos mutacijas netika atklatas.
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4. R.J., 73 gadus veca. Aizkunga dziedzera vézis diagnosticéts 2004. gada julija. Diagnoze
apstiprinata ar védera dobuma US, EUS ar pozitivu citologisku atradi
(adenokarcinomas §unas), TCA 19-9 (>1000 U/L). No pirmas pakapes
asinsradiniekiem aizkunga dziedzera vézis diagnosticéts 1987. gada matei 83 gadu
vecuma.

{ ]

A.S.83g.v.

J.S. 68
g.v.

R.J. 73 g.v/ P.J.56 g.v.

D
N

A.J.50g.v.

L.J.20g.v.

Parmantota aizkunga dziedzera véza ciltskoks Nr. 4 4.3.4. attels

BRCA2 mutaciju analize

Netika veikta 3. 15. 16. 26. un dal&ji 11. eksona sekvenceSana. Pargjos eksonos mutacijas
netika atklatas.

DISKUSIJA
Diskusija par smékéSanu un aizkunga dziedzera véza risku

Sakot misu pétijumu par aizkunga dziedzera véza riska faktoriem, smékéSana bija riska
faktors, kas bija parliecino$i pieradits par risku palielinoSu gan kohortas, gan gadijumu
kontroles pétijumos. Misu pétijuma rezultati to atkartoti apstiprinaja. Smékétajiem, salidzinot
ar nesmeketajiem, OR bija gandriz divreiz lielaks (OR 1,85, 95% TI 1,19 — 2,9, p=0,006).
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Bijusiem smék&tajiem risks statistiski ticami neatSkiras (OR 0,81, 95% TI 0,37 — 1,76, p=0,6).
Sikak analiz€jot cigareSu pacingadus, vislielakais risks bija smeéketajiem ar ilgstosu
smékésanas stazu: >40 pacingadi — OR 2,02 (95%T]I 1,04 — 4,05, p=0,04), 20 — 39 pacingadi —
OR 2,0 (95% TI 1,15 — 3,5, p=0,01). Sméketajiem ar mazu smék&Sanas stazu (< 20 pacingadi)
un bijuSiem smé&ketajiem risks statistiski ticami neat$kiras. Ar1 salidzinot sméké&taju vidgjo
vecumu, bija statistiski ticama atSkiriba (p=0,01), proti, smékétaji bija gados jaunaki
(60+11,03), salidzinot ar bijusSiem smek&tajiem un nesmekétajiem (67,68+9,04). Salidzinot p&c
dzimuma, statistiski ticams risks bija tikai virieSiem (OR 2,21, 95% TI 1,18 — 4,14, p=0,01), ko
gan varétu arT skaidrot ar saméra nelielu sievieSu smékétaju grupu (13 smékétajas slimniecu
vida, 7 — kontrolgrupa). Analiz&jot smékétaju slimnieku grupu péc vecuma (<=60 gadu un >60
gadu), statistiski ticami rezultati (p=0,001) tika iegtiti virieSu smeketaju grupa, proti, starp
gados jaunakiem slimniekiem bija vairak sméckétaju. Kombingjot divus riska faktorus —
sméké&Sanu un pozitivu gimenes onkoanamnézi, lielaks risks saslimt (OR 2,07, 95% TI 0,97 —
4,41, p=0,06) ar aizkunga dziedzera v&zi bija vérojams slimnieku grupa, salidzinot ar
nesméekeétajiem bez onkoanamnézes (proti, riska faktoru kombinacija)..

Ir loti daudz publikaciju, kas apstiprina smékéSanu par aizkunga dziedzera véza riska
faktoru. Vidgji smékésana palielina risku 2,5 reizes (25% aizkunga dziedzera véza gadijumu ir
saistiti ar smekeSanu) (17, 25, 27). Tacu ir ar1 publikacijas, kur Sis risks ir vél lielaks (OR 3,76,
95% T1 1,8 — 7,83) (7). Bijusiem smé&ketajiem 10 — 15 gadus pec smékeSanas atmeSanas risks
bija tads pats ka nesmékétajiem (21, 25, 35). Bet t.s viegliem smékétajiem risks mazinas pat
vél atrak — piecu gadu laika (19). Bijusiem smé&kétajiem (ipaSi tiem, kam smék&Sanas stazs
ilgaks) risks, lai gan lielaks neka nesmeketajiem, tomér ir bez statistiski ticamas atSkiribas (21).
Aizkunga dziedzera véza riska pakape atkariga no smékésanas staza. Tiem, kas smékgja vairak
par 40 pacingadiem, risks bija pat 3 — 5 reizes lielaks neka nesmékétajiem (21, 26, 27, 35). Par
smé&keSanas risku sievieteém misu petijuma statistiski ticami rezultati netika iegiti (iesp&jams,
maza personu skaita dél), lai gan vairuma pétijumu sievieteém grupa Sie rezultati ir statistiski
ticami (25, 27). Pieméram, plauSu véza attistibas un vienada smékéSanas staza sievietém risks
ir divreiz lielaks neka virieSiem, turklat art bijusam sméekétajam risks, lai gan bez statistiskas
atskiribas, bija nedaudz lielaks ka viriesiem (18, 21).

Diskusija par alergijam un aizkunga dziedzera véZa risku

Gan 2005. gada publikacija par alergijas un aizkunga dziedzera véza riska 14 pétijumu
metaanalizi ir parliecinosi dati par alergijas protektivo ietekmi (RR 0,82, 95% TI 0,68 — 0,99)
un it ipasi atopiskas alergijas protektivo nozimi aizkunga dziedzera véza attistiba (RR 0,71,
95% TI 0,64 — 0,80), gan 2006. gada parskata par alergiju un vézi konstatéta alergijas
protektiva ietekme uz aizkunga dziedzera véza attistibu (41, 46). Misu pétijuma Sie rezultati
tika apstiprinati — alergijas gadijuma OR bija 0,51 (95% TI 0,3 — 0,88, p=0,017). Analizgjot
sikak alergijas apakSgrupas (atopiska, kontakta, medikamentu, uztura alergija, bronhiala
astma), spilgta protektiva darbiba bija tikai atopiskai alergijai (OR 0,10, 95% TI 0,03 — 0,44,
p=0,002). Citiem alergijas veidiem protektiva darbiba netika novérota, ka arT netika atklats
nekads risku pastiprinoSs efekts. Misu petijjuma ar1 netika konstateta statistiski ticama
atSkiriba, analiz€jot aizkunga dziedzera véza slimniekus péc vecuma, proti, salidzinot gados
jaunakus (=>60 gadu) un vecakus pacientus (<60 gadu), kur p bija 0,34.

Alergiju protektiva darbiba ir atklata vairakos, liclos gadijumu kontroles p&tijumos.
Pétijumos ASV konstatgja alergijas protektivo ietekmi uz v&za attistibu, kas bija izteikta
atopiskai alergijai, turklat, tikai sievietém (42, 45), ka ari novéroja alergijas protektivo
kumulativo efektu, proti, jo vairak alergijas, jo mazaks véza risks (p=0,0006), ka ari, jo
smagaka alergijas izpausme, jo mazaks risks (p=0,003), Interesanti, ka mazaks véza risks bija
tad, ja alergija bija vecakiem cilvekiem. V&l sai petijuma tika vertéta uztura alergijas ietekme
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uz aizkunga dziedzera véza attistibu, taCu statistiski ticama protektiva darbiba netika novérota
(42)

Diskusija par gimenes onkoanamnézi un aizkunga dziedzera véZa risku

Daudzi audzgji tiek parmantoti. Ar génu analiz€m izdevies noteikt konkrétas mutacijas,

kas rada paaugstinatu audzgja risku maza laika. Vai cilvékiem ar dazadiem audz&jiem gimenes
anamnéz& aizkunga dziedzera v&za risks ir lielaks neka kontrolgrupa? Vai vairaki audzgji
gimenes anamnézé rada lielaku risku neka atseviski audzgji? Misu pétijuma pozitiva gimenes
onkoanamnéze bija 59 (31,4%) slimniekiem un 52 (27,7%) kontrolgrupas dalibnickiem, kas
nebija statistiski atSkirigi (OR 1,19, 95% TI 0,76 — 1,86, p=0,42). Analiz&jot audz&ju skaitu
gimeng, tika konstatéts palielino$s risks, pieaugot audz&ju skaitam gimenes anamnéze (ja ir
viens audzgjs gimenes anamnézé — OR 1,027, 95% T1 0,61 — 1,7, p=0,917, ja ir trTs un vairak
audzgju - OR 2,63, 95% TI1 0,5 — 13,8, p=0,25). Analizgjot atseviski katra audz&ja biezumu,
statistiski ticama atSkiriba starp slimnieku un kontrolgrupu netika iegiita, bet biezak sastopami
audzgji (kunga, plausu , kriits, dzemdes vézis) bija tie, kas, péc Latvijas V&za registra datiem, ir
sastopami biezak.
Analizgjot onkoanamné&zes risku starp virieSiem un sievieteém, lai gan bez statistiskas
atSkiribas, tomér tendence bija spilgtaka virieSiem (attiecigi p=1,0 sieviettm un p=0,23
virieSiem), turklat, analiz&jot tikai slimnieku grupu péc dzimuma, statistiski ticama atSkiriba
starp dzimumiem netika konstatéta (p=0,073), bet spilgtaka ta bija sievietém. Analiz&jot
vecumu, gados jaunaku slimnieku ipatsvars (=>60 gadu) statistiski ticami (p=0,042) bija starp
virieSiem.

Liela gadijjumu kontroles pé&tijuma ASV (484 slimnieki un 2099 kontrolgrupas
dalibnieki) dati par aizkunga dziedzera véza riska faktoriem liecina par 30% paaugstinatu
aizkunga dziedzera véza risku pozitivas gimenes onkoanamnézes gadijuma, kas visspilgtakais
bija aizkunga dziedzera véza gimenes anamnézes gadijuma, turklat vienas paaudzes ietvaros
(braliem vai masam), ka ari pie kolorektala un olnicu véza (34). Misu pétijums to
neapstiprinaja.

VEl viena pétijuma par sporadisku aizkunga dziedzera v€zi saistiba ar parmantotu
BRCA2 mutaciju un gimenes onkoanamnézi no 165 aizkunga dziedzera véza slimniekiem
pozitiva gimenes onkoanamnéze pirmas pakapes asinsradiniekiem tika novérota 48 gadijumos
(30%). No audzgju lokalizacijam visbiezak bija kunga, krits, kolorektals, plausu, nezinamas
etiologijas audz&ji un aizkunga dziedzera vézis. Veértjot t.s. gimenes audz&ju risku (familial
aggregation of cancer) 48 slimniekiem, 34 (70%) cilvékiem bija viens audzgjs gimenes
anamnézg, 11 (23%) cilvékiem — divi audzgji gimenes anamnézg, trim (6,2%) cilvékiem — tris
pirmas pakapes asinsradinieku anamnézg (58). Salidzinot ar gimenes onkoanamnézes biezumu
masu pétijuma, tie ir loti [idzigi gan audz&ju veida un biezuma zina, gan ari gimenes audz&ju
riska zina — miisu pétijuma no cilvékiem ar pozitivu gimenes onkoanamnézi viens audzgjs bija
67% gadijumu, divi — 28,5%, bet tris — 8,9% gadijumu. Vieniga atSkiriba — Sai p&tijuma tika
nemta vera tikai pirmas pakapes asinsradinieku onkoanamnéze, bet miisu pétijuma — ar1 otras
pakapes asinsradinieku onkoanamnéze (apméram 20% gimenes anamnézes audz&ju gadijumu).

Gadifjumu kontroles pétijuma tika analiz€ta saistiba starp gastrointestinalo audz&ju
(aknu, Zultsptsla un aizkunga dziedzera vézis) slimnieku un gastrointestinala véza gimenes
anamnézi pirmas pakapes asinsradiniekiem, pienemot, ka Sie audzgji varétu radit paaugstinatu
mingto tris audz&ju risku. Paaugstinata riska sakars tika noveérots tikai konkréto audzgju
gadijuma, piem&ram, hepatocelulara karcinoma slimniekam un aknu v&zis gimenes anamngzg,
aizkunga dziedzera vézis slimniekam un attiecigi aizkunga dziedzera vézis gimenes anamngze.
Aizkunga dziedzera véza risks aizkunga dziedzera véza gadijuma gimenes anamnéz€ bija 3
(95% TI 1,4 — 6,6), kas jau iepriek$ tika apstiprinats citos p&tijumos (51). Misu pétijuma $o
paaugstinato risku aizkunga dziedzera véza gadijuma gimenes anamn&zé nenovérojam (OR
1,51, 95%TI 0,42 — 5,46, p=0,52). Citi audzg&ji — kunga, kolorektals, baribas vada vézis — ne
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misu, ne iepriek§ minétaja petijuma nedeva statistiski ticamus rezultatus par aizkunga
dziedzera véza risku.

Misu pétijuma saméra lielu grupu veidoja slimnieki, kas ir jaunaki par 60 gadiem
(30,3%). Veicot sikaku 8§as grupas analizi, un salidzinot to ar slimnieku grupu péc 60 gadu
vecuma, nemot véra gimenes onkoanamnézi, statistiski ticama atskiriba netika iegtita (p=0,47).
Arl analiz&jot sikak gimenes onkoanamnézes skartos asinsradiniekus (proti, veértéjot, vai
vairaki audzgji gimenes anamnéz€ nepastiprina risku, salidzinot ar gados vecakiem
slimniekiem), statistiski ticami rezultati netika iegiiti (p=0,76). Sadalit vel sikak So grupu un
vertét péc konkréta audz&ju veida gimenes anamnéze nebiitu lietderigi maza audz&ju skaita dél.

Mejo klinika ASV tika analizéta 624 aizkunga dziedzera véza slimnicku gimenes
onkoanamnéze starp pirmas un otras pakapes asinsradiniekiem, Tpasu uzmanibu pieverSot t.s.
iesp€jamiem parmantotiem véza veidiem (aizkunga dziedzera, kriits, olnicu, kolorektals v&zis
un melanoma). Zinams, ka biezi cilvékiem ar genétisku predispoziciju aizkunga dziedzera
vézis rodas agrinak. Izvirzitais jautajums bija, vai cilvékiem ar agrinaku aizkunga dziedzera
véza sakumu zinamu risku dod iesp&jams parmantots audz€js gimenes anamnéze. Salidzinot
rezultatus slimniekiem ar iesp&jamu parmantotu audz&ju gimenes anamnéz¢ ar slimniekiem
bez gimenes onkoanamnézes, statistiski ticami rezultati tika iegiiti par krits, olnicu,
kolorektalu vézi un melanomu, proti, Siem cilvékiem aizkunga dziedzera v&zis radas agrinak
(48). Interesanti, ka Sai p&tijuma statistiski ticami dati netika iegliti par parmantoto aizkunga
dziedzera vézi (— 0,61 gads, p=0,65), pat nemot véra vairaku asinsradinieku saslim$anu ar $o
audzgju (p=0,056), kas ir pretruna ar daudzu pé&tijumu rezultatiem (50, 52). Tapat statistiski
ticami rezultati par slimibas sakumu netika iegiti par citiem ar sméké$anu saistitiem audz&jiem
(urinpiisla, galvas/kakla vai plausu audzgjiem). Analiz&jot miisu pétijuma parmantota gimenes
aizkunga dziedzera véza slimnieku vecumu, tas attiecigi bija 73, 71, 69, 67 un 57 gadi, kas
norada, ka arl misu slimniekiem vid€jais vecums atbilst vid€jam saslimS$anas vecumam
populacija.

Diskusija par BRCA2 géna mutaciju

Misu pétijuma cetri slimnieki (2,1%) ar parmantoto gimenes aizkunga dziedzera vézi tika
ieklauti EUROPAC registra, FPC atzara. So sirdzgju asinis tika nosititas uz Liverpiles
universitati BRCA2 mutaciju noteikSanai. BRCA2 géns lokalizgjas 13. hromosoma, to veido
28 eksoni, géna garums ir 10,985 bp. BRCA2 mutaciju ,karstais eksons”, kura mutacijas
parmantota aizkunga dziedzera véza gadijuma tiek atrastas visbiezak, ir 11. eksons (no 3035 —
6629. nukleotidiem, ar biezako mutaciju 6174delT), lai gan mutacijas tiek atklatas ar1 citos
eksonos. Misu slimnieku BRCA2 géna eksonu sekvencé$ana mutacijas neuzradija. Japiebilst,
ka vienai slimniecei (69 gadus veca, divi pirmas pakapes asinsradinieki ar aizkunga dziedzera
vézi) BRCA2 geéns tika sekvencéts pilniba, bet pargjiem trim slimniekiem tika veikta dalgja
BRCA2 eksonu sekvencéSana, ari 11. eksona dalgja parbaude. Sadi rezultati nav nekas
neparasts, jo petijumu rezultati liecina, ka So mutaciju atrod 0 — 20% riska grupu personam (ar
aizkunga dziedzera vézi vai citiem audz€jiem gimenes anamné&z€), pie tam misu izmekl&to
slimnieku bija Joti maz, un iesp&jams, ka miisu populacijai §1 mutacija nav raksturiga.
P&tfjums, kur salidzinaja BRCA2 mutacijas biezumu aizkunga dziedzera véza riska grupas un
sporadiska véza gadijuma, norisa Austrumspanija (p&tjjuma centrs Barselonas universitate) no
1992. Tidz 1995. gadam. (168). BRCA2 mutacija tika atklata 1,2% sporadiska aizkunga
dziedzera véza gadijumu. P&c pétijuma datiem, BRCA2 mutacijas biezums aizkunga dziedzera
véza gadijuma atbilst sporadiska kriits un olnicu véza mutaciju biezumam (<4%) (55).
Apkopojot ieprieks rakstito, var secinat, ka parmantotu BRCA2 mutaciju gadijuma var
izdalit vismaz tris v€za fenotipus. Pirmais fenotips ir BRCA2 mutaciju nésataji ar kriits un
olnicu v&zi gimenes anamnéze, kurus vél var klasificét arl pec aizkunga dziedzera véza
esamibas. Otru fenotipu veido sporadiska aizkunga dziedzera véza slimnieki ar parmantoto
BRCA2 mutaciju, bez kriits vai aizkunga dziedzera véza gimenes anamnézes. TreSo fenotipu
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veido parmantota aizkunga dziedzera véza slimnieki ar parmantoto BRCA2 mutaciju, bez kriits
vai olnicu véZa gimenes anamnézg.

Diskusija par BRCA1 mutacijam

90 aizkunga dziedzera v&za slimnieku DNS paraugi tika parbauditi, lai noteiktu
Latvijas populacija divas prevalgjoSas mutacijas — 5382insC, 4154delA un divas retak
sastopamas mutacijas (300T>G un 185delAG) (188, 190). Kontrolgrupai (640 dalibnieki) tika
parbaudita 5382insC un 4154delA mutacija, un tikai vienam slimniekam (0,15%) tika
konstatéta 5382insC mutacija. Diviem aizkunga dziedzera véza slimniekiem (2,2%) tika
konstatéta 5328insC mutacija, diviem slimniekiem (2,2%) — 4154delA mutacija, kas deva
statistiski ticamu rezultatu (OR 6,68, 95% TI 4,12 — 10,79, p=0,0010). Japiebilst, ka tris
slimnieki bija virie$i un tikai vienam bija, iesp&jams, parmantots kriits vézis gimené (sk.
rezultatus). Tadgjadi misu rezultati apstiprina, ka BRCA1 mutacijai ir nozime ne tikai
parmantota kriits un olnicu véza, bet arT aizkunga dziedzera véza gadijuma, turklat, iesp&jams
ar1 sporadiska véza attistiba.

BRCA1 mutacijas statistiski ticama nozime ir konstatéta ar1 citos pétjjumos — gan
analizgjot aizkunga dziedzera véza biezumu BRCA1 mutacijas gadijuma, gan sporadiska véza
gadijuma (56, 57, 59, 65). Lidz §im lielakais p&tijums (dizains — kohortas), kas to apstiprinajis,
veikts Lielbritanija, iesaistot 11 847 personas no 699 gimeném 30 p&tijumu centros Eiropa un
Ziemelamerika ar kriits un/vai olnicu v&zi gimeng, un vismaz vienu personu gimené ar zinamu
BRCA1 mutaciju. 2245 personam (18,9%) tika konstatéta BRCA1 mutacija, 1106 (9,3%)
mutacija netika atklata, bet 8496 (71,7%) personam mutacijas netika parbauditas. P&ttjums tika
pabeigts 1999. gada. Risks tika parbaudits visiem véza veidiem, kas attistijas pétijuma laika.
Aizkunga dziedzera vézis attistijas diviem BRCA1 mutacijas nésatajiem, radot RR 2,26 (95%
Tl 1,26 — 4,06, p=0,004), pie tam spilgtak sievietem, kas jaunakas par 65 gadiem (RR 3,10,
95% TI 1,43 — 6,70, p=0,008) (59). No statistikas viedokla atkal ir gruti salidzinat $os
pétjumus ar misu pétjumu (vienam pacientam ar BRCA1l mutaciju, iesp&ams, bija
parmantots kriits vézis gimenes anamnézg), jo atSkiras pacientu grupa un pétijuma dizains,
tomér var secinat, ka BRCA1 mutacijai ir nozime aizkunga dziedzera véza attistiba, turklat, ne
vien parmantotu vézu gadijumos, bet ari sporadiska véza gadijuma (57). 1997. gada publikacija
par pétijumu, kura piedalijas 5318 askenazi ebreju, kas izpildija epidemiologisku anketu un
deva asins paraugus BRCA1 un BRCA2 mutaciju noteikSanai, BRCA1 mutacijas tika
konstatétas 61 cilvekam, tacu statistiski ticami paaugstinats aizkunga dziedzera véza risks
netika konstatéts (67). Statistiski ticami rezultati par BRCA1 mutacijas nozimi aizkunga
dziedzera v&za attistiba netika iegtti pétijuma Lielbritanija (79). Beidzot So diskusijas dalu,
varétu citét Pensilvanijas universitates profesora Deivida Vitkomba (David Whitcomb) rakstu,
ka, iesp&jams, aizkunga dziedzera vézis ir treSais biezakais v&za veids (aiz kriits un olnicu
véza), kas saistits ar mutacijam BRCA1/BRCA2 génos (66).

Diskusija par ARLTS1 mutaciju

ARLTSI1 géns ir ADP (adenozina difosfata)-ribozilgjosa faktora (ARF) dala, kas nesen
tika atklats ka audz&ju nomacgjgéns un lokaliz&jas 13. hromosoma. Ir pétjjumi par $1 géna
Trpl49Stop nonsense mutacijas biezaku atradi gimenes audz&ju predispozicijas gadijuma (68).
Tapéc més nolemam parbaudit ARLTS1 géna biezak aprakstitas mutacijas aizkunga dziedzera
véza slimniekiem un kontrolgrupas dalibniekiem. Pie tam nav starptautisku publikaciju, ka §is
mutacijas bitu analiz&tas tiesi aizkunga dziedzera véza slimniekiem.

ARLTS1 géna 90 aizkupga dziedzera véza slimnickiem un 256 Kkontrolgrupas
dalibniekiem (vid&jais vecums 57 gadi) analiz€jam tris biezak aprakstitas mutacijas — divas
nukleotida nomainas — missense nonsynonymous mutacijas — Prol31Leu un Cys148Arg un
vienu stopkodona veidojosu (nonsense) mutaciju — Trp149Stop. Més atklajam loti daudz
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mutanto alélu n€sataju. Divas mutantas al€les — 392C>T (Prol3lLeu) un 446G>A
(Trpl49Stop) — sastop relativi reti, turpretim 442C>T (Cys148Arg) daudz atrod kontrolgrupas
dalibniekiem (miisu pétjjuma 169 (66%) no 256), ka ari slimniekiem (41 (45,6%) no 90),
turklat to apstiprina ari citi lidz Sim veikti petijumi. Més nekonstatéjam Prol31Leu aléles
n€sataju paaugstinatu véza risku, kas tika apstiprinats ar citos pétijumos (68, 69). Misu
pétijums neapstiprinaja ari mutacijas 442C>T (Cysl148Arg) paaugstinato risku aizkunga
dziedzera véZza gadijuma. Turklat m&s novérojam pat iesp&jamu protektivu ietekmi uz aizkunga
dziedzera véza attistibu $as al€les mutacijas gadijuma, kas tika ar7 statistiski ticami apstiprinats
(OR 0,43, 95% TI 0,26 — 0,70, p=0, 001). Cetriem aizkunga dziedzera véza slimniekiem tika
novérota Trp149Stop mutacija, proti, 4 no 90 (4,4%), un, salidzinot ar kontrolgrupu (3 no 256
(1,1%)), slimibas risks ir liclaks aizkunga dziedzera véza slimniekiem — OR 3,9, 95% T1 0,86 —
17,87, p=0,078. Tapéc biitu lietderigi turpinat konkréto mutaciju (Cys148 Arg un Trp149Stop )
analizi gan aizkunga dziedzera v&za slimniekiem, gan kontrolgrupas dalibniekiem, lai
apstiprinatu to nozimi gan sporadiska véza gadijumos, gan paaugstinata onkologiska riska
personam lielaka p&tijuma grupa.

Apkopojot publikaciju datus, varam secinat, ka pétijumu rezultati par ARLTS1 géna
mutacijam ir saméra pretrunigi. Diezgan drosi var apgalvot, ka mutacija Prol131Leu nav saistita
ar paaugstinatu véza risku lidz $im veiktos gadijumu kontroles pétijumos (68, 69). Pargjas
divas mutacijas — Cys148Arg un Trpl149Stop — citos p&tijumos ir saistitas ar paaugstinatu véza
risku. Trp149Stop mutacijas gadijuma statistiski ticami rezultati iegtti par slimniekiem ar
paaugstinatu parmantotu un/vai paaugstinatas gimenes onkoanamnézes risku (gimenes
anamnéz€ vairak par diviem asinsradiniekiem ar audzgjiem), bilaterala kriits véza, laundabigas
melanomas ar paaugstinatu gimenes onkoanamnézes risku gadijuma (68 — 70). Analiz&jot
misu slimnieku grupu, kuri bija $as mutacijas nésataji (4 no 90 jeb 4,4%), diviem cilvékiem
bija pozitiva gimenes onkoanamnéze (67 gadu vecam slimniekam bralim sarkoma gimenes
anamnézg, 53 gadu vecam virietim prostatas vézis t€vam un t€va t&vam, bet vienai vajiniecei
(BRCA1 negativa) tris gadus pirms aizkunga dziedzera véza diagnozes veikta mastektomija
krats véza de]. Vienam slimniekam (59 gadus vecs) gimenes onkoanamnéze bija negativa.
Tapéc varam secinat, ka art musu grupa Trp149Stop mutacija biezak bija personam ar pozitivu
gimenes anamnézi vai vairaku audz&u anamnézi vienam slimniekam. Citos pétjjumos
Cys148Arg mutacijas gadijuma statistiski ticami rezultati tika iegiiti augsta riska kriits véza
pacientem un melanomas gadijuma, tacu neviena publikacija man neizdevas atrast saistibu ar
iesp&jamu protektivu §Is mutantas al€les nozimi véza attistiba (69, 71)

Diskusija par CDKN2A un STK11 géna mutacijam

CDKN2A un STK11 génu mutacijas visbiezak sastopamas dazu genétisko sindromu
gadijumos (FAMMM un Pe&ca-Jéghersa sindroms), kur pavadslimiba nereti ir ari aizkupga
dziedzera vézis (61 — 63, 72, 73). Pie tam §1s mutacijas tiek aprakstitas ari sporadiska aizkunga
dziedzera véza slimniekiem (74, 75). Tapéc musu mérkis bija izp&tit, vai §is parmantotas
mutacijas sastop slimniekiem, kam aizkunga dziedzera vézis manifestéjas agrinak neka
vispargja populacija (proti, jaunakiem par 65 gadiem), ka ari personam ar pozitivu gimenes
onkoanamngézi.

Misu pétijuma 90 slimniekiem, ari ar pozitivu gimenes onkoanamnézi vai agrinu
saslimSanu tika veikta pilna audz&ju nomacgjgéna p16 INKda (CDKN2A) kodgjosas sekvences
un pieguloSo introna sekvencu analize, bet 39 slimniekiem — CDKN2A géna 1 alternativa
eksona, kas kodé p14ARF, analize. 90 cilvékiem tika analiz€tas STK11 géna treSa eksona
iespgjamas mutacijas. Diviem slimniekiem (2,9%) tika atrasta CDKN2A géna 482G>A
(Alal48Tre) missense mutacija, 30 pacientiem no 90 (33%) tika konstatéta 500G>C mutacija
3’UTR, bet So mutaciju nozime lidz Sim nav precizi noskaidrota. lesp&jams, Alal48Tre
mutacijai ir nozime audz€ja riska modificéSana, kombinacija ar citiem riska faktoriem
(genctiskiem, epigenétiskiem, argjas vides utt.), jo abas mutacijas tika atklatas agrina aizkunga
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dziedzera véza slimniekiem (viens pacients 37 gadus vecs otrs — 57 gadus vecs), turklat abiem
konstat&ja biezi sastopamo CDKN2A géna nekod&josa apvidus tresa eksona 5S00C>G mutacijas
variantu. 2006. gada tika aprakstits Polija veikts pétijums, noteicot Alal48Tre mutacijas
prevalenci 3583 véza slimniekiem ar 11 dazadu lokalizaciju audzgjiem, ka ari 3000
kontrolgrupas personam. Statistiski ticama Alal48Tre mutacijas korelacija tika noveérota
plausu véza slimniekiem (OR 2,0, p=0,0052). Pozitiva tendence, lai gan statistiski nenozimiga,
bija kolorektala véza gadijuma (OR 1,5, p= 0,5499) (76). Jau ieprieks Polija lidziga peétijuma ar
471 laundabigas melanomas slimniekiem un 1210 kontrolgrupas dalibniekiem tika konstat&ts
Alal48Tre mutacijas statistiski ticams risks (OR 2,52, p=0,0003) (77). Tas lauj secinat, ka
Alal48Tre mutacija var tikt saistita ar multiorganu audz€ju risku, tapéc biitu nepiccieSsams
vairak pétijumu, lai precizétu $as CDKN2A mutacijas nozimi aizkupga dziedzera véza
karcinogenéze citas populacijas.

Masu petijuma CDKN2A géna, alternativa eksona 10, kas kod€ pl , skrinings tika
veikts tikai 39 aizkunga dziedzera véza slimniekiem (ar agrinu slimibas sakumu vai pozitivu
gimenes anamngzi) DNS paraugiem. Sa géna rajona mutacijas netika atrastas.

Publikacijas STK11 géna 3. eksona mutacijas aprakstitas saistiba ar paaugstinatu
aizkunga dziedzera véza risku (72, 73). Turpretim, pétijuma par iesp&jamo parmantota
aizkunga dziedzera véza génu, analiz€jot 39 personu DNS ar gimenes parmantoto aizkunga
dziedzera vézi, lai noteiktu germline STK11 géna mutacijas, nevienam $1 mutacija netika
atrasta (80).

Miisu pétijuma 90 slimniekiem, ar1 jaunakiem par 65 gadiem un/vai pozitivu gimenes
onkoanamnézi, tika analizéts STK11 géna 3. eksons. ST rajona mutacijas netika atrastas, bet 15
(16,6%) slimniekiem tika konstatéts prevalgjosais introna polimorfisms IVS3+12G>T, kura
nozime nav precizéta.

Tapéc varam secinat, ka STK11 géna mutaciju analize biitu veicama tikai riska grupu
personam, proti, pacientiem ar iesp&jamu P&ca-Jéghersa sindromu vai citu parmantotu
sindromu, lai varétu izstradat riska grupas efektivu uzraudzibas programmu véza iesp&jamai
agrinai diagnostikai.

ARF
4

SECINAJUMI
1. Analizgjot aizkunga dziedzera véza riska faktorus, miisu pétijuma statistiski ticama
atSkiriba tika iegiita par $adiem raksturlielumiem:
e smeékeSanai, turklat statistiski ticama ta bija tikai virieSiem, paSreizgjiem
sméeketajiem ar ilgu stazu (>20 pacingadu);
e alergijai tika konstatéta protektiva ietekme uz véza risku, turklat tikai atopiskai
alergijai un tikai sievietem.
Pozitivai gimenes onkoanamn&zei statistiski ticams risku pastiprinoss efekts netika
noverots, tacu, sikak analiz€jot audzgju skaitu gimenes anamné&zg, risks pieauga,
pieaugot audz&ju skaitam gimenes anamngz€, taCu statistiski ticamu vértibu
nesasniedza. Tapat risks pieauga, ja kombingjas divi faktori — sme&keSana un pozitiva
gimenes onkoanamnéze, salidzinot ar nesmékétajiem bez onkoanamnézes, tomér bez
statistiski ticamas atSkiribas.

2. Analizgjot aizkunga dziedzera v€za parmantotas ge€nu mutacijas, statistiski ticami
rezultati tika iegtiti par BRCA1 géna mutaciju nozimi (5328insC un 4154delA), proti,
$as mutacijas nésatajiem ir statistiski lielaks risks saslimt ar aizkunga dziedzera vézi.
ARLTS1 géna mutacijas — Trp149Stop aléli biezak sastapa aizkunga dziedzera véza
pacientiem, tacu statistiski ticamu atSkiribu nesasniedza. ARLTS1 géna polimorfiskais
variants Cysl48Arg biezak bija kontrolgrupa, tapéc §1 mutacija nerada vé&za
papildrisku, bet, iesp&jams, tai ir pat protektiva ietekme uz aizkunga dziedzera vézi,
tau precizakai mutaciju riska (vai protekcijas mehanisma) veért€Sanai biitu
nepiecieSams lielaks analiz€to slimnieku skaits.
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3. Parmantotetais aizkunga dziedzera vézis nav biezi sastopams (2,6% misu pétijuma
ieklauto slimnieku). BRCA2 géna sekvenc€Sana uz patogéniskam mutacijam vienai
slimniecei tika veikta pilna apjoma, par€jiem trim sirdz&jiem dal&ji (arT 11. eksona jeb
,»karstaja rajona”), tacu parmainas netika atrastas. Tap&c var secinat, ka, iesp&jams, $1
mutacija nav no biezak sastopamam aizkunga dziedzera véza gadijuma, tacu to
viennozimigi nevar secinat parak mazas parbaudito slimnieku grupas dgl.

PRAKTISKI IETEIKUMI

Lai precizak varétu identificét aizkunga dziedzera v&za riska grupu personas, biitu
nepiecieSams

1) precizi ievakt gimenes anamnézi, lai diagnosticétu varbiit€ju iedzimta audz&ja sindromu
(identificetu riska grupu) jeb veiktu primaro skriningu;

2) riska grupu personam apsveért raksturigo parmantoto mutaciju noteikSanu un ieteikt
ietekm@jamo riska faktoru noverSanu, proti, smék&Sanas atmesanu;

3) augsta riska personam ieteikt regularu spiraldatortomografijas un/vai endoskopiskas
ultrasonografijas kontroli. Ta ka nav preciza skrininga protokola, kad sakt, cik biezi
izmeklet, musu ieteikumi (p€&c EUROPAC sniegtajiem ieteikumiem) biitu sakt
profilaktisko skriningu augsta riska grupai péc 30 gadu vecuma un veikt to reizi tris
gados (ja nav norades, ka tas nepiecieSams biezak).
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SUMMARY OF DOCTOR DEGREE THESIS ,,ANALYSIS OF RISK
FACTORS OF PANCREATIC CANCER AND INHERITED GENE
MUTATION”

INTRODUCTION

Pancreatic cancer makes up about 1/3 of pancreatic diseases, while pancreatic duct
adenocarcinoma — 85% of pancreatic cancers. As to the incidence of pancreatic duct
adenocarcinoma it is in the third position after stomach and colorectal cancers in the group of
gastrointestinal cancer group. Pancreatic cancer is one of the most ,,aggressive” cancers with
the highest mortality rate. After lung, colorectal, prostate gland in males and breast,
colorectal, lung and ovary cancer in females, pancreatic cancer is in the fifth position as to the
oncological mortality rate in West Europe, in the USA — 4th position, in the world — 8th
position (1, 2, 5, 6). It is hard to be diagnosed at an early stage. The cancer is progressing very
fast, it has poor prognosis, early mortality. According to the statistical data, the incidence is
proportional to mortality (M/I mortality/incidence index is 98%), and five years’ life-span is
less by 5% even in radically operated patients, on average — 5 — 6 months in 111 and IV stages
(1, 2, 6, 7, 9). Besides, this cancer is resistant to X — ray therapy and chemotherapy. Poor
diagnosis of the disease is connected with the aggressive course of the disease, as well as its
late diagnostics and the lack of screening criteria for selection of the risk group. From the risk
factors proved, which cause the pancreatic cancer, there is the evidence for smoking, chronic
pancreatitis, especially, inherited pancreatitis. In single studies the role of oncology in the
family history in case of pancreatic cancer has been proved. As to allergy, the data are
prevalent for its protective role in case of pancreatic cancer. The inheritance of pancreatic
cancer has been proved in some families, therefore these patients’ kinship has a higher risk to
become ill with this cancer. The USA statistics demonstrate that pancreatic cancer is inherited
in 5 — 10% cases, on the other hand, European statistics show that it occurs only in 1 — 2%
cases (26, 28). More and more evidence is acquired, showing that even seemingly sporadic
pancreatic cancer cases may be related to inherited genetical susceptibility, and vice a versa.
Thus, the detection of an offending gene might promote the working out of timely
surveillance and screening plan for risk group individuals.

About 227 000 people beome ill with pancreatic cancer in the world every year (5).
According to the statistical data, pancreatic cancer makes up only 3% cancers, however, it
takes the 8th position in the world as to the mortality rate (about 220 000 deaths each year), in
the USA — 4th position and in West Europe — 5th position because of the death rate (3, 4, 7).
Men are more affected than women (1,5 — 2:1). Pancreatic cancer is slightly more common
among the population of a lower social layer than those of a higher level of life — it can be
explained by the lifestyle, harmful habits and diet specificities. More affected are
Afroamericans (about 20/100 000) and maori in New Zealand, but lesser number is found in
India, Nigeria, Singapore and Kuwait population (about 1/100 000) (1).

In Latvia in 2004, there were 377 cases registered — 190 males (17,9/100 000) and 187
females (15,0/100 000), but in 2005 — 367 cases: 199 males (18,7/100 000) and 168 females
(13,5/100 000). In 1980 there were 253 cases (127 males and 126 females), which proved that
the tendency can be observed in Latvia in the increase of the disease incidence (8). However,
these numbers are much greater than mean numbers in European countries, which could be
explained by hyperdiagnostics, since in Latvia there is still a low histological verification of
pancreatic cancers (on average 17 — 18%), while in Sweden it is about 80%. The radical
operations registered in 2003 are — 4 (1,3%), in 2004 — 11 (3,1%), in 2005 — 13 (3,5%).
Mortality rate in Latvia in 2004 — 332 cases, in 2005 — 356 cases, which show that the
incidence is almost proportional to mortality. In 2005 pancreatic cancer was in the 4th
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position in Latvia as to the mortality rate among males and the 7th position among females
(8). Pancreatic cancer is usually the disease of the elderly. About 80% patients are at the age
of 60 — 80 years. 10% patients — younger than 50 years and only 2% younger than 40 years.
According to the data of European Union, the incidence at the age of 40 — 44 years is 2/100
000, but over 75 years — 67/100 000 (1, 7).

AIM OF STUDY

The aim of the promotion work is to analyze the risk factors and the prevalence of
inherited gene mutation in pancreatic cancer patients in Latvia, because by working out
control criteria we would be able to identify people at high risk, who could be monitored by
means of a screening protocol for the more earlier detection of pancreatic cancer.

OBJECTIVES OF STUDY

To determine and analyze the possible risk factors (smoking, allergy, family history for

oncological diseases) for pancreatic cancer patients and a control group.

1. Detection and analysis of inherited mutations (BRCAL1, ARLTS1 gene prevailing
mutations, CDNK2A, STK11 gene mutations) in pancreatic cancer patients and a
control group.

2. Detection of the prevalence of inherited pancreatic cancer. Analysis of characteristic
gene mutations in inherited pancreatic cancer patients.

STAGES OF STUDY

1. Working out of questionnaires on pancreatic cancer heredity and its risk factors.
Working out questionnaires’ of consent (in Russian and Latvian). The questionnaire
was worked out in cooperation with Karolinska Institute Huddinge University hospital
Gastrocentre (prof. J.Permert, B.lsaksson).

2. Selection of patients with the diagnosis of pancreatic cancer. Selection of control
group (without diagnosis of cancer). Signing of the questionnaire of consent. Filling in
questionnaires of heredity of pancreatic cancer and risk factors. Detection of odds
ratio, 95% confidence interval and p value for possible risk factors of pancreatic
cancer (smoking, allergies, family history for oncological diseases).

3. Collection of individual’s blood samples for detection of inherited gene mutation
(BRCA11 gene prevailing mutation, CDKN2A, STK11 and ARLTS1 prevailing
mutation). Detection of odds ratio, 95% confidence interval and p value for patients
with pancreatic cancer and for the control group for the detection of possible risk of
pancreatic cancer.

4. Selection of inherited pancreatic cancer patients and analysis of genealogical tree,
collection of blood samples for detecting BRCA2 mutations.

SUBJECTS AND METHODS USED

The study lasted from the year 2002 till 2007. The place of study was Pauls Stradins
clinical university hospital and Latvian Centre for Biomedical research and studies. This is an
analytical, retrospective control case study based on population control. Control group was
selected according to the principle of similar age and gender in relation to the patient group.

In the first stage we selected patients with the diagnosis — adenocarcinoma of
pancreas. Subjects with a confirmed diagnosis of pancreatic cancer were included into the
study. Subjects with an uncertain diagnosis of pancreatic cancer were not included into the
study. 188 patients were included into the study (87 females and 101 males) with a confirmed
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cancer of pancreas, as well as 188 control group individuals (87 females and 101 males)
(without oncological diagnosis).

In the second stage participants of both groups signed a consent for the participation
in the study before filling in the questionnaire. Both group participants filled in the
questionnaire on questions of pancreatic cancer heredity and risk factors, there were included
questions of a person’s date of birth, place of living, education, family status, inheritance of
pancreatic cancer in the family for the first degree kinship, as well as other cancers in the
family history, allergic diseases in family history and at present, and smoking habits.

If a person was diagnosed heredity of pancreatic cancer (according to EUROPAC
criteria — at least 2 first degree kinship relatives in the family with pancreatic cancer), he/she
was included into EUROPAC study, where extra to EUROPAC questionnaires sent, there was
a detailed analysis done on family’s case history, a person’s case history, eating habits,
harmful habits,etc.

In the third stage 6 ml of venous blood was collected from 90 pancreatic cancer

patients by means of EDTA vacutainer and sent to Latvian Centre for Biomedical research
and studies to make the analysis of inherited gene mutations.
Genome DNA was isolated from pancreatic cancer patients’ blood, using DNA isolation by
phenol — chloroform method, but from control group participants — by salting-out method.
Control group was made by 640 people (ambulatory patients with traumatological and/or
neurological diseases, blood donors). Mean age of control group participants was about 54
years, more detailed data on these individuals were not available.

DNA samples isolated from pancreatic cancer patients were analyzed to determine the

following mutations:

1. 90 patients — BRCAL gene prevailing mutations in Latvia (5382insC, 4154delA,
300T>G and 185delAG). Control group (640 patients) was analyzed for 5382insC and
4154del A mutations;

2. 90 patients (also in younger than 65 years or with a positive other kind cancer in
family history), - full CDKN2A gene coding sequence (coding pl6 protein); adjacent
intron sequences. 39 patients — CDKN2A gene 1p alternative exone, which is coding
pl4 ARF sequence.

3. 90 patients (also younger than 65 years or with a positive other cancer in family
history) — STK11 gene 3rd exone mutations;

4. 90 patients — ARLTS1 gene prevailing mutations (Prol31Leu, Cys148Arg and
Trpl49Stop). In control group 256 DNA samples were analyzed, mean age of
participants was 57 years.

In the fourth stage we did the questionnaire on family history of inherited pancreatic
cancer patients, using EUROPAC (study centre — Liverpool university) questionnaires sent, as
well as collection of blood samples and delivering them to the Liverpool university for the
detection of BRCA2 mutations. BRCA2 gene was analyzed, using all 28 exones (except the
1st exone, which is a nontranslating area) for DNA fragment amplification and analysis by 38
direct and reverse oligonucleotide primer pairs. Then, by means of electrophoresis DNA
fragments were taken to apgarose gel, purified by Qiagen gel extraction kit and sequenced,
using the direct DNA sequencing (ABI 3100).
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RESULTS

Analysis of risk factors

376 subjects participated in the study (188 pancreatic cancer patients and 188 control
group participants). 53,7% of the analyzed were the males. Mean age was 65 years, which
corresponds to the mean age by becoming ill with sporadic pancreatic cancer in the
population. Majority of study subjects were urban people (65%). The characteristics and
distribution of analyzed risk factors, such as smoking, allergies, family history for oncological
diseases can be seen in Table 4.1.1. Statistically significant difference (p<0,05) was obtained
on smoking and allergy.

Table 4.1.1.
Characteristics of patients and control group
Parameter Patients group Control group p

Number 188 188 p=1,00
Sex:

o female 87 (46,3%) 87 (46,3%) 1,00

e male 101 (53,7%) 101 (53,7%)
Age (mean) 64,6 (36 — 87) 63,8 (no 38 — 93)
+SD +10,6 +11,1
Smoking status:

e current smokers 78 (41,5%) 51 (27,1%) 0,01

e ex-smokers 12 (6,4%) 18 (9,6%)

e non-smokers 98 (52,1%) 119 (63,3%)
Allergy 25 (13,3%) 43 (23%) 0,017
Family history for 59 (31,4%) 52 (27,7%) 0,42
oncological diseases
Residence:

e urban inhabitants | 122 (64,9%) 137 (72,9%) 0,095

e rural inhabitants | 66 (35,1%) 51 (27,1%)
Education: 0,74

e Dasic 37 (19,7%) 37 (19,7%)

e secondary 111 (59%) 105 (55,9%)

e higher 40 (21,3%) 46 (24,5%)

Using logistic binomal regression analysis, statistically significant difference in the
control group was calculated for smoking as a risk factor (see Table 4.1.2.). In the subgroup —
present smokers were the greatest statistic difference — OR 1,85 (95% TI 1,19 — 2,9, p=0,006).
Former smokers (not smoking for at least half a year) no statistically significant different
results were obtained (p=0,594).

Among allergic patients and the control group a statistically significant results were
also obtained — OR 0,51 (95% TI 0,30 — 0,88, p=0,017), besides allergy, considering OR and
95% TI<1, does not have a risk-intensifying but risk-lessening effect. By a more detailed
analysis of allergic subgroup, a more reliable protective effect was seen only in atopic allergy
(OR 0,10, 95% TI1 0,03 — 0,44, p=0,002), while statistical significance in the rest of types of
allergy, comparing it to the control group was not found.

Positive family history for oncological diseases as a potential risk factor did not show any
statistic difference, however, when analyzing the number of cancers in the family more in
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detail, there was found a risk-intensifying tendency by the increase of the number of cancers
in the family history. OR was 1,027 (95% TI1 0,61 — 1,7, p=0,917), if there was one cancer in
the family history, but OR 2,63 (95% TI 0,5 — 13,8, p=0,25), if there were three or more
cancers in the family history (the so-called cumulative effect).
Table 4.1.2.
Statistical analysis of risk factors

Parameter Patients/ OR 95% ClI p
control group

Smoking status:
e current smokers | 78/51 1,85 1,19-29 0,006
e ex-smokers 12/18 0,81 0,37-1,76 0,594
e non-smokers 98/119

Allergy: 25/43 0,51 0,30- 0,88 0,017
e atopic 2/18 0,102 0,03-0,44 0,002
e contact 4/4 1,00 0,24 — 4,05 1,00
e medication 15/18 0,82 0,4 — 1,67 0,585
e asthma bronchiale| 4/5 0,736 0,21-3,01 0,736
e food 4/5 0,736 0,21-3,01 0,736

Family history  for 59/52 1,196 0,76 — 1,86 0,42

oncological diseases: 38/39 1,027 0,61-1,7 0,917
e 1 cancer 16/11 1,53 0,68-3,4 0,29
e 2 cancers 5/2 2,63 0,5-13,8 0,25
e =>3 cancers

Smoking is a convincing risk factor proved in pancreatic cancer case, if a person has been
smoking long and is smoking at least one package of cigarettes a day. Statistically significant
difference was seen in smokers with the longest smoking history. Present smokers with at
least 40 package-years history — OR 2,02 (95% TI1 1,1 — 4,05, p=0,04), if 20-30 package-years
have been smoked — OR 2,00 (95% TI 1,15 — 3,5, p=0,01). No statistically significant
difference was found between smokers with a small smoking history (<20 package-years), as
well as between former smokers with >20 package-years, and < than 20 package-years (see
Table 4.1.3.).

Table 4.1.3.
Risk of pancreatic cancer according to cigarette smoking status and number of pack-years
of smoking

Smocking status (pack-years) Patients/ OR 95% CI p
control group

Current smokers:

e smoking > 40 years 25/15 2,02 1,01 -4,05 0,04

e smoking 20-39 years | 43/26 2,00 1,15-35 0,01

e smoking <20 years 10/10 1,21 0,48 — 3,03 0,67
Ex-smokers:

e smoked >20 years 5/5 1,21 0,34 -431 0,76

o smoked <20 years 7/13 0,65 0,25-1,70 0,38
Non-smokers 98/119 i i

Summing up the data on oncological diseases in the family history, the data were
obtained on 59 patients, whose one or several first and second degree kinship relatives had
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had the cancer, as well as on 52 control group participants with a positive family history of
oncological diseases (p=0,42). Analyzing separate types of cancers, the most commonly
diagnosed in both groups was stomach, lung, uterine and breast cancer without any
statistically significant diference (see Table 4.1.4.). Besides, all these cancers, according to
the Latvian Cancer register, are the most common cancers in males and females, therefore
they were also the most common both in the patient and control groups. Inherited pancreatic
cancer patients — 5 (2,6%), from whom four were included into EUROPAC register.

Table 4.1.4.
Characterisation of family history cancers
Localisation Patients/ OR 95% ClI p

controls

Gastric Ca 15/17 0,87 0,42 -1,80 0,712
Colorectal Ca 37 0,42 0,1-1,64 0,21
Pancreatic Ca 6/4 1,51 0,42 — 5,46 0,52
Hepatocellular Ca 2/1 2,0 0,18 -22,3 0,57
Esophageal Ca 2/2 1,0 0,13-7,17 1,0
Uterine Ca 714 1,77 0,51-6,18 0,36
Breast Ca 7/6 1,17 0,38 — 3,55 0,77
Lung Ca 13/8 1,67 0,67 -4,13 0,26
Kidney Ca 3/2 1,5 0,24 -9,13 0,65
Urinary bladder Ca 412 2,0 0,36 — 11,17 0,42
Prostatic Ca 3/5 0,6 0,14 -2,52 0,48
Testis Ca 1/0 - - -
Melanoma 3/0 - - -
Brain Ca 3/2 15 0,25-9,13 0,65
Larynx Ca 1/2 0,5 0,045 - 5,53 0,57
Hematological Ca 3/1 3,0 0,31-29,4 0,33
Unknown etiology Ca 11/5 2,2 0,77 — 6,67 0,13

Analyzing the total risk of smoking and family history of oncologies among patients
and the control group, the greatest risk was found in the combination of both risks (OR 2,07,
95% T1 0,97 — 4,41, p=0,06), comparing to non-smokers without family history of oncologies.

Although the incidence between males and females did not differ significantly (1,5 —
2:1), still, by analyzing the risk factors between the genders, they differed significantly. For
males the convincing risk factor was smoking (OR 2,21, 95% TI 1,18 — 4,14, p=0,01), while
for females the protective factor turned out to be atopic allergy (OR 0,13, 95% T1 0,29 — 0,61,
p=0,01).

Analyzing the influence of the family history of oncological diseases on the
development of pancreatic cancer, females were not diagnosed any effect of this factor on the
development of cancer — OR 1 (95% T1 0,54 — 1,84, p=1,00), while in males, though it did not
significantly differ statistically from the control group, showed a more expressed tendency in
the patient group — OR 1,49 (95% T1 0,79 — 2,92, p=0,23) (see Table 4.1.5. and 4.1.6.).
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Risk factor analysis to analysis (female))

Table 4.1.5.

Parameter Patients/ OR 95% CI
control group

Smoking status:

e smokers 13/7 2,063 0,78 - 5,47 0,14

e ex-smokers 2/0 - - -

e non-smokers 72/80 — — —
Allergy:

e yes 17/31 0,43 0,22 -0,87 0,019

e NO 70/56 — — —
atopic:

o yes 2/13 0,13 0,29 - 0,61 0,01

e Nno 85/74 - - -
Family history for
oncological diseases: 33/33 1 0,54-1,84 1,00

e yes 54/54 - - -

e NO

Table 4.1.6.
Risk factor analysis according to sex (male)
Parameter Patients/ OR 95% ClI
control group

Smoking status:

e smokers 65/44 2,21 1,18 -4,14 0,01

e ex-smokers 10/18 0,83 0,33 -2,08 0,70

non-smokers 26/39 - - -
Allergy:

e yes 8/12 0,63 0,25-1,63 0,35

e NO 93/89 - - -
atopic:

° yes 0/5 — — —

e NO 101/96
Family history for
oncologies: 26/19 1,49 0,79-2,92 0,23

e yes 75/82

e NO

Sporadic pancreatic cancer is known in about 80% to develop at the age of 60 — 80
years. In our study the majority of patients (70%) were > 60 years old as well. Yet, a
comparatively big subgroup was made up by patients who were under 60 years — 57 or 30,3%
(see Picture 4.1.1.). Analyzing the already known distribution of risk factors between patient
groups according to the age, the following results were acquired (see Table 4.1.4.). There
were more smokers in the patient group <=60 years (p=0,001) than among people over 60
years. No statistically significant difference was found between allergy as a protective factor

(p=0,34), as well as family history for oncological diseases as a risk factor (p=0,47).
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Making a more detailed analysis between the genders in the patient group, we found
out that in females the mean age was slightly greater (66,5 years) than in males (63 years), yet
with a statistically significant difference (p=0,025). Among the males there were also younger
age patients (36% males against 23% females, p=0,042). Among smokers the more prevalent
number was in males (64,6% males were smokers, while only 15% females were smokers,
p=0,001). Allergy was found to be more in females too (20% to 8% among males, p=0,019).
Analyzing the family history of oncological diseases, it was more positive in females (38% to
26%, p=0,073), including the subgroup too, where in one patient’s family history more than
one kinship relative was found to have suffered from oncological diseases (see Table 4.1.7.).
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Risk factor analysis of pancreatic cancer patients according to sex

Table 4.1.7.

Parameter Female Male p
Age(+ SD) 66,5+ 10,5 63,02 £10,5 0,025
Smoking status:

e current smokers | 13 (14,9%) 65 (64,6%) 0,001
e ex-smokers 2 (2,3%) 10 (9,9%)
e non-smokers | 72(82,8%) 26 (25,7%)
Allergy:
e yes 17 (19,5%) 8 (7,9%) 0,019
e no 70 (80,5%) 93 (92,1%)
Family history for
oncologies: 33 (37,9%) 26 (25,7%) 0,073
e yes 14 (16,1%) 7 (6,9%) 0,094
=>2 19 (21,8%) 19(18,8%)
1 54 (62,1%) 75 (74,3%)
e no
Age:
e <=60 years 20 (23,3%) 37 (36,6%) 0,042

e >060 years

67 (77%)

64 (63,4%)
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To define more precisely increased risk group of pancreatic cancer patients in our
patients, we made cancer risk categories, based on information about this theme in literature.
(37, 38). Total number of risk group patients in our study were 35 (18,6%) including two high
risk patients (see Table 4.1.8)..

Table 4.1.8.
Risk classification criteria for cancer patients
Risk category Criteria Nr. of
patients
High risk:
e Familial melanoma >2 gadijumi asinsradiniekiem* _

e Inherited breast - ovarian cancer >2 breast cancers at age* <60 years or ovarian 1
cancers at any age or >1male breast cancer

>2 pancreatic cancer in relatives*

e Familial pancreatic cancer o 1
Amsterdam criteria

e HNPCC -

Intermediate risk/familial:

g 1 *
e Familial melanoma 1 melanoma among relatives

. . i * < i
e Inherited breast-ovarian cancer 2 relatl\_/es age <60 years with breast cancer
or ovarian cancer at any age

. . i i * 5
e  Familial pancreatic cancer 1 pancreatic cancer among relatives

Intermediate risk/nonfamilial: . 25
Pancreatic cancer at age < 50 years
e Early-onset cancer

Pancreatic cancer + personal history of breast, 3
ovarian, colorectal, endometrial, genitourinary
cancer or melanoma

e  Multiple primary cancers

*First, second and third degree relatives.

Only two of patients in our study formed high risk group: male of age 65 years with
possible inherited breast cancer (breast cancer in sister and daughter).and female of age 69
years with familial pancreatic cancer (pancreatic cancer in brother and mothers brother). both
Intermediate risk group were mostly formed by patients with early-onset cancer age < 50 years.
Five patients had familial pancreatic cancer and three patients — multiple primary cancers (two
of them — urinary bladder Ca, one — breast Ca) (see Picture 4.1.2.).
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Distribution of cancer risk groups Picture 4.1.2.

Practical purpose for identifying such risk groups is following:

1) 1) to gather the family oncohistory very precisely, in order to diagnose a possible
inherited cancer syndrome (to identify a risk group) or to do a primary screening;

2) to consider the necessity to do the identification of characteristic inherited mutation in
risk group subjects and to recommend the prevention of provoking risk factors, such as,
to drop smoking and advise to undergo regular spiralcomputed tomography and/or
endoscopic ultrasonography control for early pancreatic cancer diagnostics.
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Results of inherited gene mutation analysis

We analyzed DNA samples isolated from the blood of 90 consecutive patients with
pancreatic adenocarcinoma for mutations in CDKN2A, ARF, STK11 and BRCAL genes
implicated in PC susceptibility and in ARLTS1 gene supposed to be associated with multi-
organ cancer susceptibility in familial cases.

Positive family history of PC was reported by six patients: five of them reported one
PC case in a family member, one of the patients reported two PC cases in the family. One of
the patients was suspected to belong to a family with possible hereditary breast cancer
syndrome. This leads us to suspect the presence of the BRCAL gene mutation. The average
age at diagnosis of PC in patients without cancer cases in their family history (64,4% out of
patients tested) and in patients with cancer in family members (35,6%) did not differ
significantly and was 63 and 65 years, respectively. Characteristics of PC patients included in
the study can be seen in table 4.2.1.

Table 4.2.1.

Characteristics of pancreatic cancer patients included in study

PC patients included in the study
Characteristics of
PC patients Total 90 (100%) | Female 39 (43,3%) | Male 51 (/56,7%)
Average age 63,8 (36-87) | 66,7 (36—-87) 61,6 (37-81)
(age range )
PC in family 6 (6,7%) 4 2
Melanoma in family 2 (2,2%) 1 1
Breast or ovarian 4 (4,4%) 3 1
cancer in family
Positive FH of other 20 (22,2%) 9 11
cancer forms
No cancer in family 58 (64,4% ) 22 36

No deleterious mutations were detected in the CDKNZ2A gene, encoding p16, and in
the alternative exon 1p of CDKN2A gene encoding p14”%". The missense mutation A148T in
the CDKN2A gene was detected in two patients. Mutations in the exon 3 of the STK11 gene
have been reported to be associated with pancreatic cancer (36). However, only prevalent
intronic polymorphism, the IVS3+12G>T, was detected in 16,6% of DNA samples.

The BRCA1 gene was screened for the two prevalent mutations in the population of
Latvia, 5382insC and 4154delA, and for two less prevalent mutations, 300T>G and
185delAG. The frequency of the BRCAL gene mutation carriers among PC patient’s DNA
samples screened is rather high (4 out of 90; 4,4%). We screened as well DNA samples from
640 control individuals for the two most prevalent mutations and found only one carrier of the
5382insC mutation (the difference is statistically significant: p=0,0010).
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Picture 4.2.1
BRCA1 gene mutation 5382insC in patient (No. 9) with pancreatic cancer (SSCP and DNA
sequencing with reverse primer)

Taking into account the relatively high prevalence of BRCA1 gene mutations among
consecutive PC patients tested, we analysed the same DNA samples of patients and controls
for mutations in the ARLTS1 gene.

Our results do not indicate that two of nonsynonymous polymorphic variants detected,
the C392T (Prol31Leu) and T442C (Cys148Arg), may be associated with increased cancer
risk in patient groups tested, however, possible protective role of the T442C mutation
regarding PC can be noticed (OR 0,43, 95% CI 0,26 — 0,70, p=0,001) (see Table 4.2.2.).
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Table 4.2.2.

Results of genetic analyses of DNA from blood specimens of cancer patients and control subjects

Controls Cancer patients
Gene /variant Position / no.detected/ no. detected/no.
[effect /no.tested, % tested (%)
CDKN2A
500C>G 3’ UTR, US n.t. 30/90(33,3)
442G>A Alal48Tre, n.t. 2/90 (2,2)
US
STK11
IVS3+12G>T intron, US n.t. 15/90(16,6)
BRCA1
5382insC 1829 Stop 1/640 (0,15) 2190 (2,2)
4154delA 1365 Stop 0/640 2190 (2,2)
300 T>G* Cys61Gly n.t. 0/90
185delAG 39 Stop n.t. 0/90
ARLTS1
392 C>T Prol31Leu 17/256 ( 6,6) 2/ 90 (2,2)
442 T>C Cys148Arg 169/256(66,0) 41/90(45,6)
446 G>A Trp149Stop 3/256 (1,1) 4/90 (4,4)

# - deleterious missense mutation; n.t. - not tested; US - uncertain significance

In spite of insignificant family cancer histories of our PC patients because of
consecutively collected study group, we detected four G446A (Trpl149Stop) mutation carriers
out of 90 PC patients tested. (see Table 4.2.3).

Table 4.2.3.
Characteristics of mutation carriers (ARLTS1 - G446A/Trpl149Stop and BRCA1)

Nr. Age sex Genotype Family history of cancer
at dg

15P 67 | female | 446GA +442TC | B —sarc.

23P 69 | female | 446GA +442TC | no (BrCa in proband before PC)

87pP 53 male 446GA F - PrCa, FF — PrCa

33P 59 male 446GA no cancer

9P 45 male | BRCA1: 5382insC | no cancer

86P 65 male | BRCA1: 5382insC | F-GaCa, s-BrCa, d-BrCa

41P 70 male | BRCAL: 4154delA | no cancer

82P 43 | female | BRCA1: 4154delA | no cancer

Abbreviations used in the Table: d-daughter F- father, FF- father’s father, s-sister, b-brother, Ca- cancer, Ga-
gastric, Pr-prostate, Br-breast, sarc.- sarcoma.
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The difference in mutation frequencies between PC patients (4/90) and controls

(3/256) do not reach statistical significance (OR 3,9, 95% CI 0,86 — 17,87, p=0,078). Because
of the limited sample size in this study it would be useful to examine the prevalence of the
G446A mutation as well as the effect of the T442C mutation in more extensive studies of
sporadic and familial cancer cases.

Analysis of genealogical tree of familial pancreatic cancer patients

1. V. D., 69 years old. Pancreatic cancer was diagnosed in clinical hospital “Gailezers”, in

November, 2005. Due to mechanical icterus operation — choledochoduodenoanastomosis
was performed. From May 29 till June 16, 2006 she was treated in Pauls Stradins clinical
university hospital. Examination — abdominal ultrasound, computer tomography,
endoscopic ultrasound and fine needle aspiration biopsy (adenocarcinoma cells) —
confirmed diagnosis. Stage T4 Nx Mo.

First degree relatives with pancreatic cancer — brother (69 years old), second degree
relatives — mothers brother (80 years old).

Others cancers in family history — father brother (70 years old) — lung Ca, fathers sister (27
years old) — brain Ca, father (80 years old) — testis Ca.
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K.V. 90 AA.80 EA.75

" ooomoE o

AV.70 AV. 27 J.v.80 P.V.90 V.A. 62 AA. 76/ T.B.87 N.A. 50

SP

1.V. 69 V,D. 69

E.V.38 1K. 25

Genealogical tree of familial pancreatic cancer patient Nr.1 Picture 4.3.1.

BRCAZ2 mutation analysis

Sequencing of all 27 exons of BRCA2 was completed and no mutations were detected.
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2. Z. P., 71 years old. Pancreatic cancer was diagnosed in Pauls Stradins clinical
university hospitales in January, 2005. Diagnosis was confirmed by abdominal
ultrasound, magnetic resonanse image, TCA 19-9 (>1000 U/L). Palliative operation —
choledochoduodenoanastomosis was performed. Stage T4AN1M1.

First degree relatives with pancreatic cancer — mother (67 years old).
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Genealogical tree of familial pancreatic cancer patient Nr.2 Picture 4.3.2.

BRCAZ2 mutation analysis

Sequencing of exons 3, 5, 12, 15, 16, and part of exone 11 was unsuccessful. For exons with
available sequence data no mutations were detected.
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3. G.S., 57 years old. Diagnosis was confirmed by laparotomy and histology, computer
tomography, TCA 19-9 500 U/L in Pauls Stradins clinical university hospital. Stage
T3N1M1.

First degree relative with pancreatic cancer — father (76 years old).

73.8.90
M8, 17 /ES.76 vse7

e ﬁ 0 o

6857 1861 M.8.54 L.8.52 D.S.59 1.K.38
K.8.38 AS. 28 AK.23 A827 R. s 24 1.8.37 G.8.24 1S. 28 LS. 26
Genealogical tree of familial pancreatic cancer patient Nr.3 Picture 4.3.3.

BRCAZ2 mutation analysis

Sequencing was unsuccessful for exon 16, and part of exone 11. For exons with available
sequence data no mutations were detected.

54



4. RJ., 73 years old. Pancreatic cancer was diagnosed in July, 2004. Diagnosis was
confirmed by abdominal ultrasound, endoscopic ultrasound fine needle aspiration
biopsy (adenocarcinoma cells), TCA 19-9 (>1000 U/L). First degree relative with
pancreatic cancer — mother (83 years old).
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Genealogical tree of familial pancreatic cancer patient Nr.4 Picture 4.3.4.

BRCA2 mutation analysis

Sequencing of exons 3, 5, 16, 26 and part of exone 11 was unsuccessful. For exons with
available sequence data no mutations were detected.

DISCUSSION

Smoking

Starting our study on pancreatic cancer risk factors, smoking was one of the risk
factors, which was convincingly proved to be risk-intensifying factor both in cohort and case
control studies. Results of our study repeatedly approved of it. OR in smokers, in comparison
to non-smokers, was twice as great (OR 1,85, 95% CI 1,19 — 2,9, p=0,006). The risk in former
smokers did not differ statistically significantly (OR 0,81, 95% CI 0,37 — 1,76, p=0,6). By
more detailed analysis of cigarette package-years, the greatest risk was in smokers with a long
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smoking history: >40 package-years — OR 2,02 (95% CI 1,04 — 4,05, p=0,04), 20 — 39
package-years — OR 2,0 (95% CI 1,15 — 3,4, p=0,01). The risk in smokers with a short
smoking history (<20 package-years) and former smokers did not differ statistically
significantly. By comparing also the smokers’ mean age, there was a statistically significant
difference (p=0,01), it means that smokers were of a younger age (60+£11,03), comparing to
former smokers and non-smokers (67,68+9,04). Comparing by gender, statistically significant
risk was only in males (OR 2,21, 95% CI 1,18 — 4,14, p=0,01), which could be explained by a
comparatively small female smokers’ group (13 smokers among patients, 7 — in a control
group). Analyzing smoker patients’ group by age (<=60 and >60 years), statistically
significant results (p=0,001) were acquired in a male smokers’ group, it is, there were more
smokers among much younger patients. By combining two risk factors — smoking and
positive family history for oncological diseases, the greater risk to become ill (OR 2,07, 95%
Cl1 0,97 — 4,41, p=0,06) with pancreatic cancer was seen in the patient group, comparing to
non-smokers without oncological history (i.e., risk-factor combination).

There are many publications which affirm smoking to be the pancreatic cancer risk
factor. On average smoking increases the risk 2,5 times (25% pancreatic cancer cases are
connected with smoking) (10, 11, 12). However, there are also the publications, where this
risk is even greater (OR 3,76, 95% CI 1,8 — 7,83) (4). In former smokers 10-15 years after
stopping smoking, the risk was the same as in non-smokers (11, 13, 14). In the so-called light
smokers, the risk diminishes even much faster — within five years (15). In former smokers
(especially those whose smoking history is longer) the risk, though greater than in non-
smokers, is still without statistically significant difference (13). The degree of pancreatic
cancer risk depends on the smoking history. Those, who were smoking more than 40 package-
years had 3-5 times greater risk than non-smokers (13, 15 — 17). As to the smoking risk in
females, there were not acquired statistically significant results (perhaps, due to a small
number of persons), though in majority of studies these results of the females in the group
were statistically significant (11, 12). For example, as to lung cancer development and equal
smoking history in females, the risk was twice as great as in males, besides, the risk in former
female smokers, though without statistical difference, was slightly greater than in males (12,
13, 16).

Allergy

In the publication of 2005 on 14 metanalyses studies on the risk of allergy and
pancreatic cancer one can find convincing data on the protective effect of allergy (RR 0,82,
95% TI 0,68 — 0,99) and especially on the protective effect of atopic allergy in the
development of pancreatic cancer (RR 0,71, 95% CI 0,64 — 0,80), as well as in the survey of
2006 on allergy and cancer, there was found the protective effect of allergy on the
development of pancreatic cancer (18, 19). In our study these results were confirmed — in case
of allergy OR was 0,51 (95% CI 0,3 — 0,88, p=0,017). Analyzing the allergy subgroups more
in detail (atopic, contact, medicamental, diet allergy, bronchial asthma), the more expressed
protective effect was seen to be for atopic allergy (OR 0,10, 95% C1 0,03 — 0,44, p=0,002). In
other types of allergy no protective effect was observed, as well as no risk-intensifying effect
was discovered. In our study we also did not find statistically significant difference when
analyzing pancreatic cancer patients according to the age, it is, comparing younger age (=>60
years) and older age patients (<60 years), where p was 0,34.

Protective effect of allergies has been found in several large case control studies. In
the USA studies, protective effect of allergy aginst the cancer development was found and it
was typical for atopic allergy, besides, only in females, as well as protective cumulative effect
of allergy was seen, i.e., the greater was the allergy, the lesser was the cancer risk (p=0,0006),
and also, if the allergy was of a more severe form, the lesser was the risk (p=0,003) (20,21). It
was interesting that the lesser risk was noted also in cases when allergy affected elderly
people. One more finding in this study was the effect of food allergy to the development of
pancreatic cancer, though no statistically significant protective effect was noticed (20).
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Family history for oncological diseases

Many tumours are inherited. By means of gene analysis it was possible to determine
certain mutations, which make increased cancer risk during the lifetime. Do people with
various tumour in the family history have a greater cancer risk than in a control group? Do
several cancers in the family history make a greater risk than single cancer? In our study the
positive family history for oncological diseases was in 59 (31,4%) patients and in 52 (27,7%)
control group subjects, which was not statistically different (OR 1,19, 95% CI 0,76 — 1,86,
p=0,42). Analyzing the number of cancers in the family, there was found to be an increasing
risk by the increase of the number of cancers in the family history (if there is one tumour in
the family history — OR 1,027, 95% CI1 0,61 — 1,7, p=0,917, if there are three or more cancers
— OR 2,63, 95% CI 0,5 — 13,8, p=0,25). Analyzing separately the incidence of each cancer,
there was not obtained a statistically significant difference between the patient and control
group, but more common cancers (stomach, lung, breast, uterine cancer) were those, which,
according to the Latvian Cancer register data, are the commonest.

Analyzing the risk of oncohistory between males and females, though without any
statistic difference, higher tendency was seen in males (respectively p=1,0 in females and
p=0,23 in males), besides, analyzing the patients only according to the gender, no statistically
significant difference was seen between the genders (p=0,073), but more expressed it was in
females. If comparing the ratio of younger age patients (=>60 years), statistically significant
there were younger age patients (p=0,042) among the males.

Data of a large case control study in the USA (484 patients and 2099 control group
subjects) on the risk factors of pancreatic cancer prove that 30% of higher pancreatic cancer
risk was in positive family oncohistory, which was most expressed in case of pancreatic
cancer in the family oncohistory, besides, within one generation members (brothers and
sisters), as well as in the colorectal and ovarian cancers (22). Our study did not confirm it.

In one more study on sporadic pancreatic cancer, in connection to inherited BRCA2
mutation and family oncohistory, from 165 pancreatic cancer patients, the positive family
oncohistory was seen in the first degree kinship in 48 cases (30%). As to the cancer
localization, the most common were stomach, breast, colorectal, lung, unknown aetiology
cancers and pancreatic cancer. Assessing the so-called familial aggregation of cancer in 48
patients, 34 (70%) of subjects had had one cancer in the family history, 11 (23%) subjects —
two cancers in the family history, three (6,2%) subjects — three first degree kinship in the
family history (23). Comparing the incidence of family oncohistory in our study, they are very
much alike as to the cancer type and its incidence, as well as in respect to the risk of family
cancers — in our study from subjects with a positive family oncohistory there was one cancer
67% cases, two — 28,5%, but three — in 8,9% cases. The only difference — in this study only
the first degree kinship oncohistory was taken into account, while in our study — the second
degree kinship oncohistory as well (about 20% cancer cases in family histories).

In case of control study the relation between gastrointestinal tumour (liver, gall-
bladder and pancreatic cancer) patients and the relation of gastrointestinal cancer family
history of the first degree kinship were analyzed, considering, that these cancers could
produce a higher risk for three cancers mentioned. The fact of increased risk was observed
only in case of a specific cancer, for example, hepatocellular carcinoma in a patient and liver
cancer in the family history, pancreatic cancer in a patient and respectively a pancreatic
cancer in the family history. Pancreatic cancer risk in case of pancreatic cancer in the family
history was in 3 cases (95% TI 1,4 — 6,6), which had been already confirmed in other studies
(24). In our study we did not observe this increased risk in case of pancreatic cancer in the
family history (OR 1,51, 95% TI 0,42 — 5,46, p=0,52). Other cancers — stomach, colorectal,
oesophageal — neither in our, nor before-mentioned study gave any statistically significant
results on pancreatic cancer risk.

In our study a rather big group was made of patients, who were younger than 60 years
(30,3%). Making a more detailed analysis of this group, and comparing it to a patient group of
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over 60 vyears, taking into account the family oncohistory, no statistically significant
difference was obtained (p=0,47). By making also a more detailed analysis of family
oncohistory-affected kinship (i.e., by assessing whether several cancers in the family
oncohistory increase the risk, comparing it to more elderly patients), no statistically
significant results were obtained (p=0,76). To divide this group even in more smaller
divisions and to evaluate by a certain type of cancer in the family history would not be worth
due to a small number of cancers.

In Mayo clinic in the USA 624 pancreatic cancer patients were analyzed by their
family oncohistories between the first and second degree kinship, paying a special attention to
the so-called inherited cancer types (pancreas, breast, ovaries, colorectal cancer and
melanoma). People with a genetic predisposition are often known to develop pancreatic
cancer much earlier. The question under discussion was, whether there exists a certain risk for
people with an inherited cancer in the family’s oncohistory to experience an earlier onset of
pancreatic cancer. Comparing results of patients with a possible inherited cancer in the family
oncohistory with patients without the family oncohistory, statistically significant results were
obtained about the breast, ovarian, colorectal cancer and melanoma, i.e. these people
developed pancreatic cancer earlier (25).

It is interesting that no statistically significant data in this study were obtained on
inherited pancreatic cancer (-0,61 year, p=0,65), even considering several kinship relatives
getting ill with this cancer (p=0,056), which contradicts to the results of many studies (26,
27). In the same way, no statistically significant results were obtained about the onset of the
disease about other cancers connected with smoking (urinary bladder, head/neck or lung
cancers). Analysis of the inherited pancreatic cancer patients’ age in our study, which was 73,
71, 69 and 57 years respectively, showed that also our patients’ mean age corresponded to the
mean age for getting ill in the population.

Inherited gene mutations

Regarding to inherited mutation analysis we note that a relatively high prevalence of
the two founder BRCAL gene mutations was detected in DNA samples from PC patients,
confirming that the pancreas is an important site of possible cancer development in both
women and men from BRCAL mutation carrier families. It would be very useful, therefore,
for prognostic counseling to find out the genetic or other factors that might exert an influence
on the development of cancer in specific anatomical site in BRCAL mutation carriers. Three
out of four BRCAL gene mutation carriers detected in our study are men and only one of the
carriers (man of 65 years) has reported a family history corresponding to a family with
hereditary breast cancer syndrome. Three other carriers did not report cancer cases in their
families, regardless of the deleterious character of mutations. The information concerning the
family size is not available in these cases, unfortunately, and there are no resources available
to verify the family cancer histories in patients from our population.

We have found one BRCA1 founder mutation carrier (0,15%) among the 640 control
subjects tested. The frequency of mutations detected probably would be higher if more young
control subjects were tested. Therefore, our results can not be used as true estimates of the
overall prevalence of the two BRCA1 gene founder mutations in the population of Latvia,
because the comparatively old age of control subjects tested can be considered as effective
selection factor against highly penetrant mutations. We suspect that the role of BRCAL gene
mutations in the development of cancer in other sites may be more significant than assumed
on the basis of family history data reported by breast and/or ovarian cancer patients from our
population (29 — 31).

No deleterious mutations were detected in genes associated with hereditary cancer
syndroms, such as FAMMM or Peutz-Jeghers syndrom. The 482G>A missense mutation
(Alal48Thr) in the CDKN2A gene was detected in two of PC patients tested and may be
considered, perhaps, as one of possible genetic factors which may modify the risk of cancer if
combined with other risk factors — genetic, epigenetic, habitual or environmental, and might
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therefore affect cancer susceptibility to some degree. Taking into account a very early onset of
disease (37 years) in one of our PC patients carrying the 482G>A transversion, as well as
rather early diagnosis (57 years) in another patient, both carrying in addition the highly
prevalent 500C>G variant in noncoding region of exon 3 of the CDKN2A gene, it looks likely
that the role of this CDKNZ2A gene mutation in the PC development need to be assessed more
carefully. It was suggested recently that the Alal48Thr variant may be associated with a
multi-organ cancer risk in the Polish population (32).

No genetic alterations were detected in the alternative exon 1p of the CDKN2A gene
encoding p14”%¥ in the DNA samples analyzed.

The analysis of the ARLTS1 gene fragment, containing two nonsynonymous and one

nonsense variant of the gene, resulted in detection of a significant number of mutant allele
carriers. The 392C>T (Prol31Leu) and 446G>A (Trpl49Stop) are relatively rare variants,
however, the 442C>T (Cys148Arg) is highly prevalent in all populations studied. No
association with cancer risk has been noted in carriers of the 392T allele (33, 34). Our results
do not support as well the involvement of the 442C>T variant in PC susceptibility in our
patients, however, we can notice a possible protective effect of this allele relative to PC. The
frequency of the 442C>T mutation is statistically significantly lower among PC patients
(45,6%) than in controls (66,0%; OR=0,43, 95% CI=0,26 — 0,70, p=0,001) or breast (70,0%)
and gynecological cancer patients (61%). Analysis of more PC patients would be useful to
confirm this finding.
We consider our results not conclusive as well concerning the role of the Trp149Stop variant
in cancer susceptibility. This mutation was considered not associated with sporadic cancer
(35). Taking into account the rather high prevalence of the 149Stop allele among cancer
patients (more than 4%) in our study, we suggest that cancer risk associated with it should be
examined more carefully in sporadic and familial cancer cases.

Our results confirm that the role of genetic background can not be assessed easily in
studies of human cancers, particularly in cases when the effect of genetic variant is not
remarkable, however, we can surmise that: 1) the prevalent BRCAL gene founder mutations
have a significant role in the development of PC in Latvia, 2) that there are no prevalent
mutations in our population associated with PC in CDKN2A/ARF and exon 3 of the STK11
gene, and 3) the studies of cancer risk associated with variants of the ARLTS1 gene should be
extended to characterize the risks more precisely. From a clinical point of view, the
information concerning inherited risk factors of this deadly disease may help in management
of persons at elevated risk of cancer.

CONCLUSIONS

1. Analyzing pancreatic cancer risk factors, we got statistically significant difference
about the following characteristic values:

e Smoking was statistically significant only in males, present smokers with long
smoking history (.20 package-years);

e Allergy was found to have a protective role for cancer risk, besides, for atopic allergy
and only for females;
Positive family oncohistory was not found to have a risk- increasing effect, however,
analyzing the number of cancers in the family more in detail, the increase of risk was
noted by the increase of number of cancers in the family, but it did not reach a
statistically significant value. The risk was also increasing, if two factors were
combined — smoking and a positive family oncohistory, comparing with non-smokers
without the oncohistory, and yet without statistically significant difference.
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2.

Analyzing inherited gene mutations of pancreatic cancer, statistically significant
results were obtained on BRCA1 gene mutation (5328insC and 4154delA), it is,
carriers of this mutation had a statistically greater risk to become ill with pancreatic
cancer. ARLTS1 gene mutations — Trpl49Stop allele was more often found in
pancreatic cancer patients, though it did not reach a statistically significant difference.
ARLTS1 gene polymorphous variation Cys148Arg was more common in the control
group, therefore this mutation did not produce extra risk for cancer, but, perhaps, it
had even a protective effect in respect to the pancreatic cancer, however, to acquire a
more precise evaluation of the mutation risk (or protection mechanism), one should
need a great number of patients for the analysis.

Inherited pancreatic cancer is not common (2,6% patients included into our study).
BRCAZ2 gene sequencing for pathogenic mutations in one female patient was done to a
full extent, in the rest three patients — partially (also in the 11th exone or ,,hot region”),
yet, no changes were found. Thus we can conclude, that, perhaps, this mutation is not
the commonest one in case of pancreatic cancer, but no definite conclusion can be
drawn due to a small number of patients checked.

PRACTICAL RECOMENDATIONS

In order one could more precisely identify pancreatic cancer risk group subjects, it would
be worth:

3)

to gather the family oncohistory very precisely, in order to diagnose a possible
inherited cancer syndrome (to identify a risk group) or to do a primary screening;

4) to consider the necessity to do the identification of characteristic inherited mutation in
risk group subjects and to recommend the prevention of provoking risk factors, such
as, to drop smoking;

5) high risk subjects should be advised to undergo regular spiralcomputed tomography
and/or endoscopic ultrasonography control. Since no precise screening protocol exists
on when to start, how often to examine, our advice (according to EUROPAC
recommendations received) would be to begin secondary (prophylactic) screening for
high risk group after 30 years of age and to do it once in three years (if not
recommended to perform it more often).
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