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MPEATIOBOP

OBapHATHUAT KapLMHOM € €/HO OT Hal-CEPUO3HUTE NPCAN3BUKATC/ICTBA B ChbBpPEMEHHATA
OHKOFMHEKONOTHS MOPajl KhCHATA JUATHOCTHKA, arpeCHBHUA KIMHWYCH XOA M CIOKHATA MY
GuonorMuHa XeTeporeHHoctT. IIpe3 MOCTeHOTO JCCETUICTHE  MONCKyIpHaTa  OHKOTOTHA
TpaHcopMupa pasGMpaHeTo 3a TOBA 3a0ONABAHE, KATO PaskpH, {¢ 3al obmiata KJIMHUYHA
MATHO3A CC KPHE CTIEKTLP OT FeHETHUYHO U (PYHKLIMOHATHO PA3IUYHN MOATHIOBE, ONPEACAHHI oT
crietMpUUHU FTEPMUHATUBHU W COMATHUYHM N3MCHEHMUS.

HacTosiiata MOHOTpadus € IMOCBETEHA Ha CPaBHUTEIHUSA aHajiu3 Ha repMHUHATHBHI 1
TYMOpP-CIIeUN(UYHI TEHETHUHK BAPHAHTH TIPH OBAPHAICH KAPLUHHOM, 0a3upaH Ha KJIUHUYHO-
MOJIEKYJISIPHO M3CHIeBaHe Ha 33 MAlMEHTKN Ype3 MACHBHO MapaieHO CEKBEHUPAHC (NGS).
OcHOBHATA LeJ1 € Jla Ce MHTErpupar JaHHUTE OT HAC/IEACTBEHATA NPEANCIIO3ULMS W TyMOpHATA
FeHOMHA EBOJIONMS B €JMHHA AHAJUTHYHA PaMKa, KOATO JAa MOJANOMOTHE MEPCOHAIM3UPaHIA
JIMArHOCTUYEH U TepareBTHYCH MOJIXOML.

OcobeHo BHMMAHME € OTJENIeHO Ha poJisiTa Ha XOMOJIOKHATA pexomoOuHanms, HR-
neduunta n TPS3-10MUHAHTHUTE MEXaHW3MH HA FEHOMHA HECTAOMIITHOCT, KAKTO W Ha MOJTHII-
creunGUUHITE MyTALMOHHK MPOMUIN MPH BUCOKOCTENEHHI CEPO3HH 1 HECEPO3HH KApPLUHOMM.
Upes CLIOCTABSIHETO HA TEPMUHATUBHU M COMATHUHN BApHAHTH CC JICMOHCTPHPA MOJIETBT Ha
B3aUMOJICICTBIE MEkKIy HACIENCTBEHATA NPEIUCIO3HLIMs N KJIOHAIHATA TyMOpHA CBOJHOLMA,
KOWTO MMa NPSAKO OTPAKEHNE BbPXY TEPANCBTHUHUTE PELUCHHA U (aMHITHOTO KOHCYJITHpaHE.

MonorpadusiTa uma 3a LeJl HE CaMo Ja TpEACTAaBH Pe3yJiTaTh, HO M Ja NPEeoKH
NpuiIokMMa pamka 3a netepnperauns Ha NGS JIaHHH B KIMHNYIHATA [IPAKTHIKA. B ycioBusTa Ha
Obp30 pa3BUBalla ce TeHOMHA MeEIMLMHA CTaBa BCe Mo-ocesacMa HeoOX0AMMOCTTa  OT
CTAHAAPTU3UPAHK  TIOAXOAM KbM  MOJICKYJSIpHATA  AMArHOCTHKA,  [paBUIHA BapHaHTHa
KkJIacuGUKALUS 1 MYJITUIMCUNTIMHAPHA HHTEPTIPETALHA.

TpyxbT € MpeiHasHauyeH 3a JeKapH Mo MEIMLMHCKA TEHETHKA, OHKOJIO3H, MATOJOSH,
FUHEKONO3H, ClelMali3aHTH M CTYJICHTH [0 MEIMIMHA, KAKTO W 33 BCHUKM CHEUHATHCTH,
aHrazupanu B 00J1acTTa Ha NepcoHaIM3upataTa OHKOTCHETHKA.

B KOHTEKCTAa Ha CbBPEMEHHATA MOJIEKYJApHA OHKOJOTHMA OBAPHATHHUAT KapUMHOM CC
ouepTaBa Karo MOJIENHO 3aloisiBaHe, MPU  KOETO HHTErpaluaTa Ha repMUHaTUBHATA W

coMaruuyHara reHoMHnKa OTKpHuBa HOBH BB3MOIKHOCTH 3a JIMArHOCTHKA, JICUCHHUE W ITPCBCHIIMA.
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1. YBOA
1.1. AKTYaJIHOCT Ha npodiiema

OBapH’dﬂHHﬂT KapunHOM 3aemMa 0COOEHO MSCTO cpen 3JIOKA4YECTBCHUTEC 3a00JIIBaHUS npu
JKEHUTE Tmopaaut JUcIporiopumsTa MEXY yecrtorata My H BUCOKaTa CMBPTHOCT, KOATO TO
xapaKTepmwpa. Maxap a ce€ AWarHoCTulupa no-psaaKko B CpaBHCHHC C OApYyTH OHKOJIOTHHHH
3200JIsIBAaHUSI HA JKEHCKaTa penponyKTMBHa CUCTEMA, TOM OocCTaBa BOJEIlA MpUYHHA 3a JIETAJICH
M3XO/ B PAMKHUTE Ha OHKOT'MHEKOJIOTIrnsATa (l) To3zwu (])aKT oTpassBa HE TOJIKOBA arpeCUBHOCTTA Ha
BCUYKH (l)()pMH Ha 3a00JSIBAHCTO, KOJIKOTO ChbBKYMNMHOCTTA OT OWOJIOTMYHWU U KJIHWHWYHH
0COOEHOCTH, KOUTO 3aTpyAHsABaAT paHHOTO MY pasno3HaBaHc.

KnuHuuHaTta M3sgBa Ha OBapHaJIHUA KapunuHOM yecero € Hecneuml)wma M CcE pasBuBa
MOCTENEeHHO, KOETO BOJH 10 KbCHO JUarHoCTUMpaHe u OrpaHWYCHH BB3MOKHOCTH 32 PaJINKAITHO
neuenve. B 103U KOHTEKCT 3a00JISIBAHETO CE npespbila HE caMoO B MEIWLMHCKW, HO U B 3HAYUM
couralicH ﬂp06ﬂ€M, CBBbpP3aH € ﬂpOIl"b.ﬂ)Kl/lTeﬂHO JeyeHue, BUCOKH pasxodu 3a 3JipaBHaTa cucremMa
M CEPHUO3HO OTpaXEHUC BbPXY KauyecTBOTO HA KUBOT HA MALUMEHTKUTE 1 TeXHUTE cemMeicTBa (2)
XCTC[)OF(ﬁHHOCTTa Ha 3a00JSIBAHETO AOMBIIHUTEIHO YCJIO/KHABA TeparneBTUHHNA MOJAX0J1 U HaJlara
MHTEerpauus Ha KJIMHWUYHW, XUCTOJIOTUUHKU U MOIleKyﬂﬂpHO—FCHe'l‘l/lqHl/l JJAHHUW B Tipoueca Ha

B3eMaHe Ha peleHus (3).

1.2. UcTopMuecKo pa3sBUTHE HA NO3HAHUSATA 32 0BAPHATHHS KAPUHHOM

Pa3BUTHETO HA HAYUYHHTE MPEICTABH 32 OBapHaIHUs KapLMHOM [pEMUHABA npes3 HAKOJIKO
OCHOBHM €Tara, OTpassiBally Hanpelbka Ha MEIMLMHCKATA HAyKa KATO U0 B npoabiKeHue Ha
neceTuneTHsi 3a00isBaHETO € OMJIO BB3NPHUEMAHO KATO XOMOICHHA HO30JIOMMYHA €IMHULA,
AeuHUpaHa OCHOBHO 4pes3 MOP(hOTOrHUHI XaPAKTEPUCTUKN W KJIMHWYHO [POTHHAHC. Tosu
[OJIX0/1 € OrpaHUyaBaJl Bb3MOKHOCTUTE 3 andepeHLpaa AMarHocTHKa i HHAMBUYaJn3Hpato
nevenue (4).

[MocTeNnenHOTO BbBEAKIAHE HA XMCTOMATONOTMUHM M HMYHXHUCTOXUMUUHH  MCTOH
MO3BOJIABA PA3TPAHMUABAHETO HA PA3JIMYHM XMCTOJOTMYHH MOJATHIIOBE 1 MOCTaBd HauaJloTO Ha
[o-fpeum3Ha KiacupuKarus. [TapasienHo ¢ TOBA CMUAEMHUOTIOTHYHUTE HAOJIIOIEHUS BOJIAT 10O

(bOpMleHp'dHC Ha KJITOYOBWU XHUIIOTE3HM OTHOCHO pojdaTa  Ha pCH[)OIlyKTHBHI/ITC (I)'clKTOpH,
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BKJIOYMTETHO HAESTA, Y€ KyMYJaTUBHUAT €PEKT OT MOBTAPSILUNTE CE OBYITAUMOHHH LIMKIH MOKE
7a JonpuHacs 3a KaHieporenesara (5).

C HABIM3AHETO HA MOJIEKYISpHATa TCHETHKA CE OChUIECTRIBA (PYHIAMEHTATHA POMSTHA B
pasOupaneTo 3a 3a00ss1BaHeTO. MAEHTH(DULMPAHETO HA HACIEACTBCHH Gopmu 1 Ha criennpUUHH
reHeTHYHHM MbTHIIA B MATOreHe3aTa TPAHC(POPMUpPA OBAPHATHHSA KAaPUHMHOM OT MOP(pOIOrHYHO

nepUHMpaHO 3a00IIsBaHe B MOJIEKYJIAPHO CTpaTH(UIIMPaHa rpyna HEoIasMu (6)

1.3. ChoBpeMeHHH KOHIENINN 32 IIPOU3X0/1a 1 ODHOJIOrUsTA HA 3200/151BAHETO

ChBPEMEHHUAT HaydeH KOHCEHCYC pasryie:k]a OBAPHATHWS KAPLUWHOM KaTo cbop ot
OMOJIOrMUHO  pasnuunu  3a00ssBaHUs, KOMTO CIIOACIST aHATOMHUYHA JIOKanusalus, HO CC
pasnuaBaT Mo MPOU3X0Jl, MONEKYIAPEH NPOGUI N KIMHUUHO TOBEACHHC. Harpynanure nannm
[oKa3BaT, e 3a 4acT OT Hal-arpeCHBHUTE MOATHUIOBE MbPBUYHMAT TYMOPCH MPOLEC BH3HMKBA
M3BbH CaMus sHYHMK, KaTo (anonueBara TpbOa ce yTBbPXKAaBa KATO KJIOUOB M3TOYHHMK Ha
BUCOKOCTENEHHMUs cepo3eH KapunHom (7).

3a apyru xucrtonornunn (GopMu ce npearnonara Bpb3Ka C XPOHWUHW BLINAINTCIHH
CHLCTOSIHMS M TATOJIOTMYHM TPOLECH KATO €HJOMETPHO3aTa, KOETO MOAYEPTaBa 3HAYCHUETO Ha
THKAHHATA MUKPOCpEAa M JIOKAJIHWS WMyHEH oTroBop. OT OuosornuHa rijeiHa  TouKa
OBapHaHUAT KAPUMHOM €€ XapaKTepu3upa ¢ JMHAMHYHA IEHOMHA apXHTCKTypa. M3pascHa
KJJOHAJIHA XETEPOreHHOCT M CMIOCOOHOCT 3a aanTaums Mol CeIeKTHBCH HATHCK, BRIIOUNTCIHO B
YCJOBHATA HA CHCTEMHA Tepanus (8)

Tesn XxapakTepPUCTHKU OMpeesT 3a00JsBaHETO KATO €BOJIIOMpAlla CHCTEMA, TIPH KOATO
FeHeTUYHUTE M3MEHEHMs HE ca CTAaTUYHU MapKepu, a aKTUBHH YYACTHHLM B MPOLCCUTE Ha

[POrpecHst U TepareBTHYHA PE3UCTEHTHOCT (9).

1.4. Llea v 3a1a4m HA MOHOTPadUATA

LlesiTa Ha HACTOALLATA MOHOTpadMs ¢ a NPE/UIOKH HHTErPATHBEH M 3a/IbI00UEH aHaju3
Ha OBapUAJHUA KaplMHOM, KOWTO OOCIMHABA KIMHUYHU, XUCTOJOTMUHH 1 MOJICKYIIAPHO-
FeHEeTUYHM AacCMeKTH B €AMHHA KOHLenTyajgHa pamka. Ype3 KpUTHUHO OCMMCIISHE Ha
CbBPEMEHHUTE HAy4YHW JAaHHM TPYIABT LEIM Ja JoNpuHece 3a o0-100poToO pazdupaHe Ha
GUOIIOrMUHATA XETEPOTrEHHOCT Ha 3a00JIABAHETO M 33 YCHBBPLICHCTBAHE HA JAHATHOCTHYHMTC,

MPOTrHOCTUYHUTE U TeparneBTUYHUTE MTOJAXOIN.
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Hapen ¢ o030pHMs M AHAIMTHYCH  XapakTep, MoHorpadgusaTa HMMa W H3paseH
uicsenoBaTesckn GoKyce, Kato B Hes € MPEACTaBsT 1 AHATM3MPAT PE3YJITATH OT CODCTBEHO
NpoyuBae, HACOUCHO KbM CPABHUTENCH AHATNI HA FePMUHATHBHU U COMATHYHN FEHETHHHN
BAPUAHTH NPH NAUMEHTH € OBApHAJIEH KAPUMHOM. [ €HETHUHUTE U3CTEBARHMA Ca MpPOBEEHH
4pe3 MACHBHO NAPAJIE/THO CEKBEHUPAHE (next-generation sequencing, NGS), KoeTo Mo3BoJIsBaA
JeTaiiHa MOJICKYJIAPHA XapaKTEPUCTHKA KAKTO HA TYMOPHATH, taka v Ha repmunarusrata JIHK
W OCUTYpsiBA OCHOBA 32 MpEIM3HA WHTEPHPCTALMS Ha reHEeTHUHUTE HAXOJKW B KJIWHUYCH

KOHTEKCT.

OcHOBHITE 337241 HAa MOHOTpaduATa BKIIOUBAT:

_ cucTEMATH3UPAHE HA ChBPEMEHHUTE ENTMIACMHUOJIOTHHHI 1 eTHOJIOMMUHM JIAHHW 32 OBApHAJIHUS
KapLUHOM;

— IPEJICTABSHE U KPUTHUCH aHAIIU3 HA XHCTONOMHUHHTE M MOJIEKYJIIPHUTE KIIaCHpUKALMN,

_ pacsiesBaHe HA POJISITA HA TEPMUHATHBHUTE M COMATHUHITE FEHETUUYHU U3MEHEHUS B
naroreHesara v TyMopHaTa eBOJIFOLNS]

— analin3 M MHTEpPNpEeTaums Ha pe3yiraTtnre ot coberBenoro NGS-0a3npaHo npoyuBaHe;

_ olIeHKA HA KJIMHUUHUTE W TEPANeBTHHHNTE MPUI0KCHHA Ha MOJIEKYIIPHO-TEHETHYHHTE
HAXOIKH;

— obchKIaHe HA B3MOKHOCTUTE 3a MEPCOHANN3NPAaHA MEIMLIMHA, reHEeTHYHO KOHCYJITHPaHEe U

[peBeHLNA.

1.5. MeT010J0rHuYeH MOAX0/1 U CTPYKTYPa Ha U3JI0KEHUETO

MoHorpadusra e pazpaboTeHa upe3 aHajinuTHticH CUHTETHUEH T0X0Jl, OasHpaH Ha
KpUTHUEH TIperjiel Ha MEeXJlyHapoiHaTa HaydHa nuTepatypa M aKTyalHWTe  KIMHHUHHU
npenopbkn. M3nonspanusT WHTEPAHCLHTLIMHAPCH Mojesl CcbyeTaBa JaHHM OT KIMHHW4HATA
[paKTHKa, MaToJIOrH4HaTa JMarHocTnka 1 MeIMLMHCKATa reHeTHKA.

CTpyKkTypaTa Ha TpyZAa clielBa Jorukara Ha [HOCTeleHHO 3ajblibouaBatHe — OT o0muUTe
eTIEMMOJIOTHMYHM U €THOJIOTMUHM acrekTH KbM MOJICKYIIAPHITE MEXaHU3MHU W KJIMHUIHUTE
npusioskeHust.  To3M  TMOAXOJ MO3BOJIABA PA3MIEKIAHETO HA  OBApHaHUA  KapUMHOM Kato
KOMIUIEKCHO, JMHAMMYHO W OHOJIOTUYHO XETEPOTECHHO sabongBaHe, uneTo pasdmpane M3MCKBa

WHTErpallyst Ha 3HAHUS OT pa3jinitu obuactu (3,9).
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MOPQOAOTUYHO U UMYHOXUCTOXUMUYHO BASUPAHU CKPUHUPALLN
KPUTEPUWN 3A CEAEKLIMA HA NMALUWEHTU C BEPOATHU MYTALUU
HA BRCA1 [EHA PV [TbPBUYEH KAPLIMHOM HA ANYHIK

Monoscka C. ' U. Wearos !, T [uHesa? A. Miopdanos ?, C. Tomos 2, K. Kosayesa °, Kambyposa °,
B. MeaHosa ¢, U. boHesa ' C. Mamesa.’

'Kategpa ,MaTonoroaHatomusa’-MeguumnHCKu YHusepcuteT-lneseH

2 KnuHuka , OHKoruHekornorna ” MeauuuHcku YHueepcuteT-lneseH

2 CekTop ,MeauumnHcka leHeTuka ”, Kategpa ,Mukpobuonorus, Bupyconorus u MefuumnHcka reHeTuka’-
MenouuuHcku YHusepcuteT-l1neseH

“Kateppa ,MatonoroaHatomus” MeauuuHcku YaunsepcuteT-Codous

PestoMe U Len: KapuuHomsm Ha ebpdama (KN u ogapuanHusm kapuuHom (OK) ca e0Hu om Hal-yecmume
30Ka4YecmeeHu 3abonseaHus, 3acsealll xeHume. B emuonoausma u Ha 0gama KapyuHoma ydacmeam
chakmopu Ha cpedama u 2eHemuyHu UsMeHeHusi. Cped OCHOBHUME 2eHu, Onpedensawu npeoucno3uyus 3a
K u OK, Hat-yecmu ca BRCA1 (BReast CAncer 1) u BRCA 2 (BReast CAncer 2). Criyqaume Ha KI™ unu OK,
npu KOUMo ce omkpusa 2epMmuHamusHa Mymauusi 8 BRCA1/2 ce onpedenam kamo HacnedcmeeHu. Tbl
kamo onpedensHemo Ha 2eHemu4Hume usmeHeHust 6 BRCA1/2 e ckbiio uscriedgaHe HUe Cu nocmasuxme
3a yen da cenekmupame, Ha 6azama Ha onpeodesnieHU MOPGONO2UYHU U UMYHOXUCMOXUMUYHU Kpumepuu,
nayueHmku ¢ 0okazaH KapuuHoM Ha siliuHuKa, 3a 2eHemuyHo uscnedsaHe Ha usmeHeHus e BRCAT.

Matepuan u metoau: O6ekm Ha pempocnekmuseH aHanua 6sixa 29 cry4as CbC Cepo3eH nanunapeH OK
om apxusa Ha omdeneHuemo o KnunuyHa Namonoeusi Ha YMBAJ ,O-p I Cmpatcku® [neseH. M3gbpwiu
ce MopghonozUYHa OUueHKa U Moc1edsawo UMyHOXUCMOXUMUYHO u3cnedsaHe ¢ aHmumerna cpewy p53, anti
BRCA 1 u npomus nponucghepamugHus mapkep Ki-67

Peayntatu: Om uscnedsaHume 29 cepos3Hu nanuniapHu KapyuHoMmu Ha sidyHuka 19 (65,52%) ce
ycmaHosuxa ¢ 0aHHU 3a 3az2yba Ha UMyHoxucmoxumuyHama ekcnpecus 3a BRCAT u nodxooswu 3a
nocnedsauwlo eeHemu4Ho uscnedsaHe 3a usmeHeHusi e BRCAT.

3akmoyerue. Habopbm om MOPHONO2UYHU U UMYHOXUCMOXUMUYHU Kpumepuu ro3sosisisa omcssaHe

' Ha XeHume, nodnasaHu Ha 2eHemuyHo mecmeaHe, mbll Kamo mo e cKbro, a yecmomama Ha BRCAT
Mymauuume 8 obuwama nonynayus e U3KIoYumesiHoO HUcKa.

KritouoBM AYMU: KapUUHOM Ha SITYHUK, CKPUHUH2, MOPEDONO2UYHU U UMYHOXUCMOXUMUYHU Kpumepud,
2eHeMUYHO mecmeaHe

MORPHOLOGICALLY AND IMMUNOHISTOCHEMICALLY BASED SCREENING CRITERIA FOR
SELECTION OF PATIENTS WITH POSSIBLE MUTATION OF BRCA1 GENE IN PRIMARY OVARIAN
CANCER

Popovska S. 7, I. ivanov ', T. Dineva ?, A. Jordanov ?, K. Kovacheva *, Z. Kamburova®, S. Tomov ?,
V. lvanova 4, |. Boneva, ', S. Mateva’

' Dept Pathoanatomy, Medical University-Pleven

2 Oncogynecological Clinic, Medical University-Pleven

3 Dept.Microbiology and Medical Genetic, Medical University-Pleven
¢ Dept Pathoanatomy, Medical University-Sofia '

Summary and aim: Breast cancer (BC) and Ovarian cancer (OC) are some of the most common
cancers affecting women. Environmental factors and genetic alterations are involved in the etiology of both
cancers. The main susceptibility genes that predisposed to BC and OC are BRCA1 (BReast CAncer 1) and
BRCA 2 (BReast CAncer 2). Those of BC and OC which are due to germline mutation in BRCA1 /2 are
defined as hereditary. Because of the expensiveness of genetic testing for mutations in BRCA1 we aimed
to select patients with ovarian cancer, suitable for genetic testing, on the base of certain morphological and



22

AxyuiepcTBO ¥ ruHekonorus - bpoi 4, 2014

immunohistochemical criteria.

Material and Methods: We have conducted a retrospective analysis of 29 cases with serous papillary
OC, taken from the archives of the Department of Clinical Pathology, University Hospital "Dr. G. Stranski"
Pleven. We performed morphological assessment and subsequent immunohistochemical study with antibodies
against p53, anti BRCA 1 and anti proliferative marker Ki-67.

Results: Nineteen (65.52%) of all 29 cases were found with loss of imnmunohistochemical expression of
BRCA 1 and we defined them as suitable for genetic testing of BRCA1 mutations.

Conclusion: A set of morphological and immunohistochemical criteria allows screening of women that
should be referred for genetic testing, as it is expensive, and the incidence of BRCA1 mutations in the general

population is very low.

Key words: Ovarian cancer, screening, morphological and immunohistochemical criteria, genetic testing

KapuuHombT Ha reppata (KIN) v oBapuanHusaT
KapuuHom (OK) ca efHa oT Hal-yecTuTe
3/10Ka4YeCTBEHU HEONMasMu, 3acaraliy XeHCKoTo
HaceneHue. [1geTe 3abonsaBaHnsg ca MynTUdakTopHY,
KaTo B eTUOMOrMaTa UM y4acTBaT KakTo haKkTopu
Ha cpepara, Taka v reHeTuYHu antepauun. Peguua
npoy4BaHus AOKa3BaT cxofHaTa reHeTuUuHa
eTuonaroreHesa Npy HacneacTseHuTe dopMu Ha
KI" n OK. Obiua xapakTepucTika v Npu ABaTta Tuna
KapLIMHOM e Bb3MOXHOCTTa 3a Mo-ronama 4ecToTa Ha
HeonnasmuTe B onpenenexHy damunum, kato Torasa
ce rosopwu 3a hamuneH - KIM unu OK. HatpynsaHeTo
B €1HO CEMENCTBO, Ha MOBEYe Cclyvyau ¢ TakuBa
3abonaBaHus ce ObKM Ha HanuyHa reHeTnyHa
npeapasnonoXeHocT.

Cpefy OCHOBHUTE reHu, onpenensuin reHeTudHa
rpeaucno3nLng 3a KapLUnHOM Ha rbpaa v SAYHUK, Haii-
yectu ca BRCA1 (BReast CAncer 1) n BRCA 2 (BReast
CAncer 2). ViameHeHUATa B TE3U reHU ca OTTOBOPHU
3a okofno 40 % oT cny4YauTe Ha haMuneH pak, KaTto
yHacrnegsBaHeTo e no aBTO30MHO-AOMUHAHTEH
Tin [1] 1 HOCUTENCTBOTO UM € CBbp3aHo ¢ 65-80 %
KyMynaTuBeH pUCK 3a pa3BuTMe Ha 3abonaBaHe B
34paBu POACTBEHULA.

Nokanusauusara Ha BRCA1 Ha xpomo3zoma 17¢21
e yTodHeHa npes 1990 r. [2]. BRCA1 3aema 81 Kb
oT AHK, cbabpxa 22 kogupaly y4acTbLm (EK30HN)
N e OTrOBOPEH 3a CUHTe3a Ha BenTbK, CchAbpXKall
1863 aMuUHOKUCENUHY, KOUTO KOAMUPAT NPOTEUHU,
y4acTBallu 0CHOBHO B KneTbyHaTa [HK penapauus.
Ot cBosi cTpaHa, BRCA1 6enTbyHMs NpoayKT y4acTea
1 B peryrnaumara Ha npouecu KaTo TPpaHCKpunuums,
YOUKBUTUHALMA U KOHTPON Ha KNETbYHUA LIMKBLI.
[Mopagu yyacTueTo Ha reHa B NnoAabpXaHeTo Ha
reHomHata ctabunHocT Ha knetkaTa, 3arybata Ha
dyHKUMATA My BOAU 4O reHOMHa HecTabunHOoCT.
TOYHUAT MEXaHW3bM Ha OEUCTBUE & KOMMIEKCeH
N HeOoCTaTbYHO U3dAcHeH. lpu HocuTenuTe Ha
myTauua 8 BRCA1, Tymopute B rbpaarta Hall-4ecto
ce xapakTepusupaTt C NiMnca Ha eCTPOreHoBwU,
nporectepoHoBun n HER2 peuenTtopu (TpounHO-
HeraTuseH deHOTUN), AOKATO NPU HOCUTENUTE
Ha BRCA2 myTtauun, Tymopute ekcnpecupar

ecTporeHoBu peuentopu [3].

Cnyyaute Ha KI nnu OK, npu kouto ce
OTKpuBa repmMmmnHaTBHa mMmyTtauuss B8 BRCA1/2 ce
onpenendr, Kato HacrnencTeeHU. CKPUHUHIBT 33
BRCA1/2 pedeKkT e KNoYoB MOMEHT, KakTo C
ornej nocneaBallina TepaneBTUYeH Moaxon npu
NauneHTKn ¢ AMarHocTuumpaH TyMop, Taka U ¢
orfne noBeeHneTo CrpsaMo 34paBuUTe POACTBERULY,
KOUTO € Bb3MOXHO Aa Ca yHacnegunu myTauuu,
CBbp3aHu C NO-BUCOK pUCK 3a passuTtue Ha K, OK
Unu 3noKaYecTBeHa Heornnasma ¢ 4pyra fokanusaLus

W3cnenBaHeTo 3a HOCUTENCTBO Ha NATONOMUYHU
MyTaunu B TE3U TYMOP-CYNPECOPHU FEHU, KOUTO
He ce cpeljar 4ecTo, € CKbNo M OTHEeMa MHOro
TEXHOMOMMYHO BpEME [0 NonyYaBaHe Ha pesynrara.
Bt3 ocHoBa Ha onpegeneHut MopdonoruyHiu
KpUTEPUU U KaTEropuy ONUTHUSA NaTomNor, MOoXe [a
MMa aKkTUBHa NO3ULKSA B CENEKUUSATa Ha NaLMEHTH, C
pasBuUIi ce BeYe 3/1oKa4eCTBEH TYMOp 1 Aa pa3nosHae
unu fa 3anofospe Kos oT u3cnesBaHnTe Heonnasmim
e c BepoATHa MyTaumna Ha BRCA1 rena.

MpouechT Ha OTKpUBaHe Ha HOCUTESW Ha MyTaLy
B BRCA 1 reHa e BaeH c ornef KINUHUYHOTO
noBeAeHve Npy Tesu naumenTu. MNauuenTn, HocuTenu
Ha TepMUHaTUBHW MyTauuu Ha Te3u reHu, ca
CKITOHHU KbM pa3BuUThE Ha MbPBUYHU TYMOPU C Apyra
nokanusauusa, Kato cTomax, naHkpeac, rbpaa u
agHekcun.Tesun naumeHTu ce HYXAadaT 1 oT AeTalnHo
npocneasasaHe, OT ONTUMU3UPAHO U HAaBPEMEHHO
a/loBaHTHO NneveHue, KOeTo Aa e ePEeKTUBHO NpU TO3U
TUM rEHEeTUYHN AedekTr, HE3aBUCUMO OT OPraHHOTO
pas3nonoxeHue Ha Tymopa. PoacTBeHULMTE Ha TaknuBa
nauueHTV 61 crneaBano fa 6baat u3cnensaHu ¢ ornes,
Ha MOBULLEHUS PUCK 3@ pa3BUTUE Ha HEOoTa3Mu.

OnpegenaHeTo Ha Bb3MOXHaTa Bpb3Ka Ha
TYMOPUTE Ha AWYHULUTE C BEPOSTEH MOAEN Ha
KaHueporeHesa, BkAw4yBaul Hanunydne Ha BRCA1
MyTauuu nnu fedekt B BRCA nbTa ce ocHoBaBa
Ha neT MopdOnornMyHu XapakTepucTuku. MNbpBuaT
MOpPMONOruyeH KpUTEPUU € HUCKa CTeneH Ha
audepeHumnauma Ha Tymopa. CeposHu oBapuanHu
KapumHOMW, C HUCKa cTeneH Ha AundepeHumauus
(G3) e MHOro NO-BEPOATHO [la ca CBbp3aHU C
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virtual environment (TV, computers, mobile phones) and
their impact on health. We examined a total of 881 students
from various cities and towns throughout the country. Survey
results showed: adolescents often abuse the time spent with
computers, TV, mobile conversations; a large percentage
of students prefer the virtual world to other types of
entertainment; there is a high percentage of students who
formed a certain degree of dependence on working with
the Internet, calling on GSM and watching TV, a significant
percentage of students and their parents do not know about
the harmful effects of modern technology (TV, GSM,
computers) on human health; some of the surveyed chil-
dren have not only one, but several health complaints when
watching TV, using GSM and computing; thus, larg-
est percentage of all children surveyed have com-
plained of headache, visual disturbances and fatigue.
Recommendations have beed made.

Key words: risk factors, virtual environment, students
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Infantile form of GM1 Gangliosidosis -
Case Report
D. Avdjieva, H. Kathom, I. Sinigerska,

D. Zahariev, R. Koleva, R. Tincheva

(M1 gangliosidosis is an autosomal recessive lysosomal
storage disease caused by deficiency of the enzyme acid
beta-galactosidase. This deficiency results in accumulation
of GM1 gangliosides in the lysosomes leading to lysosomal
swelling, cellular damage, and organ dysfunction There are
three types of GM1 gangliosidosis based on the age of onset.
The infantile form (type 1) is characterized by progressive
organomegaly, dysostosis multiplex, facial coarsening, and
progressive neurologic deterioration within the first year of life.
We present a 7-month-old girl with classical clinical features
of this rare lysosmal storage disorder.

Key words: beta-galactosidase, GM1 gangliosidosis

Address for correspondence:

University Pediatric Hospital,

Department of Clinical Genetics,

11, Acad. lv, Geshov, Bivd.

1606, Sofia

Buigaria

e-mail: davdjieva@yahoo.com

Prader-Willi Phenotype in a Patient with
Fragile X Syndrome

D. Stamatov, D.Avdjieva, T.Tododrov,

R. Savova, H.Kathom, G. Tacheva,

M. Bojidarova, R. Tincheva, |. Litvinenko

The Fragile X syndrome (FXS) is the most frequent cause
of inherited intellectual disability, that occurs in approximately
1/4000 males and 1/8000 females. This X-linked disorder is
caused by an expansion of a trinuclectide CGG repeat (>200)

on the promotor region of the FMR1 gene. Epilepsy, autism
and obesity are common problems in the FXS. The majority of
male fragile X patients show the typical phenctype consisting
of long face, large, prominent ears, and post-pubertal
macroarchidism. A special subphenotype of the FX§ is
reported which is characterised by extreme obesity, small,
broad hands and feet, and hypogenitalism or delayed puberty.
It resembies the Prader-Willi syndrome. We describe a patient
with Prader-Willi phenotype and the typical full mutation in
FMR1 gene.

Key words: autism, epilepsy, Fragile X syndrome,
Prader-Willi phenotype
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Microdeletion Form of Wolf-Hirschhorn
Syndrome - Case Report
M. Bojidarova, D.Avdjieva, S. Bichey,

G. Tacheva, D. Stamatov, |. Litvinenko

Wolf-Hirschhorn syndrome (WHS} is a well known
condition caused by the loss of genomic material from the short
arm of chromosome 4 (4p16.3) with an estimated prevalence
of about 1/20,000-50,000 births. The variability in the extent of
the 4p deletion leads to a wide spectrum of clinical
manifestations. The classical phenotype includes typical facial
appearance, microcephaly, growth retardation, developmental
delay, hypotonia, seizures and congenital visceral
malformations. Widespread clinical use of novel molecular
techniques has increased the detection rate of submicroscopic
chromosomal aberrations associated with WHS.. We present a
patient with mild dysmorphic features, developmental delay,
apparently ,normal® karyotype, and a microdeletion
encompassing WHSC 1 and LETM1.genes.

Key words: 4p16.3 microdeletion, Wolf-Hirschhorn syndrome
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Clinical and Genetic Data of Down
Syndrome - a Survey on Cases in the
Section of Medical Genetics - Pleven
K. Kovacheva, P. Angelova,

M. Simeonova, Z. Kamburova,

V. Atanasova, V. Nedkova, Ch. Petrova,

M. lonov

Down syndrome (DS) is the most common chromosome
disorder among live born babies and the most common genetic
cause of mental retardation. Aim of the study was to summarize
the clinical and genetic information of Down syndrome (DS)
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cases, established in the Section of Medical Genetics, Medical
University of Pleven for the period (January 2006 - May 2014).
A total of 55 children with DS were diagnosed by routine
cytogenetic analysis. The clinical and passport data were taken
from medical and genetic records.

Most (90%) of the patients were diagnosed before 1 year
age (53% in the first week after birth), because of dysmorphic
features for DS. The distribution of DS cases, according to
cytogenetic variant was as follows: 91% standard trisomy 21,
5.4% mosaic and 3.6% translocation DS. About 29% (16/55) of
DS individuals have disease-associated congenital anomalies
{mainly heart malformations 25%). Maternal age > 36 ys at the
time of birth had 40% of the women. Maternal serum
screening test was not offered during pregnancy in the majority
85% (47/55) of mothers. About 73% (40/55) of children with DS
are grown of their biological parents.

Down syndrome is usually diagnosed early after birth,
mainly in the early neonatal period. Most 60% of DS
|children have young mothers (under 36 years old). About 1/3
of DS individuals have associated anomalies {(mainly heart
defects). There is an insufficiency in offering the screening
test to pregnant women that restrict their opportunity for early
prenatal diagnosis of this condition and informed
reproductive decision.

Key words: Down syndrome, chromosome abnormalities,
cytogenetic variants, prevention
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Summary

Administration  of antiplatelet therapy Aspirin  and
Clopidogrel (CLP) is a corner stone in patients with Acute
Coronary Syndrome (ACS) undergoing Percutaneous
Coronary Intervention (PCI) with/without stent
implantation. The CYP2C19*2 allele is the most
important genetic variant determining response to CLP.
We aim to investigate frequency of CYP2C19*2
polymorphism in patients with ACS and significance for
the individual response to CLP therapy. The preliminary
data of'a study including a total of 120 patients with ACS
undergoing PCI with stent placement and treated with
dual antiplatelet therapy (CLP and Aspirin) are presented.
So far I8 patients (41-81 year age) are tested for
CYP2CI19*1/*2 polymorphisms. The genotype
CYP2C19*1/*%1; CYP2C19*1/*2 and CYP2C19*2/*2 is
demonstrated in 50%, 33%. 17% respectively. of the
patients. The established frequency of CYP2C19%2 allele
(33%) is significantly higher (x'=5.220; p=0.022) than in
healthy Bulgarian individuals (16%). In-stent thrombosis
have developed 3 (17%) of patients: 2 are CYP2C19%* [ /*2
carriers, and 1 — homozygous CYP2C19%*2/*2. The
preliminary data demonstrate high prevalence of
CYP2C19*2 polymorphism in patients with ACS and
point to significance of the variant for CLP therapy.
Further extension of the study with larger samples and
monitoring of the patients are required to determine the
cffects of the polymorphism on the prognosis for major
adverse cardiovascularevents.

Key words: CYP2C19 polymorphism, Clopidogrel,
Acute Coronary Syndrome, in-stent thrombosis

Introduction

Acute coronary syndrome (ACS) is the most severe
manifestation of ischemic heart disease, which
remains among the leading causes of death
worldwide, despite the use of modern treatment.
ACS is a life threatening condition and includes the
following categories of patients: diagnosed with
STEMI (myocardial infarction with ST-segment
clevation), NSTEMI (myocardial infarction without
ST-segment elevation) and UA (unstable angina
pectoris).

According to the recommendations of the
European Society of Cardiology. in patients with

© Medical University Pleven
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Results: In the multivariable models, CES-D score was a
significant (P< 0.05) predictor for the General Facet and the
Physical and Psychological Health, and Environment domains of
the WHOQOL-BREF, the Eastern Cooperative Oncology Group
(ECOG) performance score for the General Facet and the
Physical Health and Social Relationships domains, and the
NEO-FFI conscientiousness scale score for the Physical Health,
Psychological Health and Environment domains. For the EORTC
QLQ-C30 scale scores, CES-D score, was a significant (P< 0.05)
predictor for all five functioning scale scores and the Global Health
Status/QolL score, the ECOG performance score for the Physical,
Role, and Social Functioning scale scores, and employment for the
Global Health Status/QoL and Physical Functioning scale scores.
Conclusions: Depressive symptoms, performance score, and con-
scientiousness are important predictors of (HR)QoL in patients
with advanced stage NSCLC. Supportive care interventions should
be directed against depressive symptoms and aimed at improving
performance score to stimulate an increase in (HR)QoL during
oncologic treatment.

Legal entity responsible for the study: Erasmus University
Medical Center

Funding: ZonMw

Disclosure: All authors have declared no conflicts of interest.
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Metabolic factors were associated with the outcome
of gemcitabine-treated patients with advanced NSCLC
identified by high through-put liquid-chip

7.-Y. Ding, Z.-L. Liu, X.-L. Zou, L.-J. Dai. Cancer Center, West China
Hospital, Huaxi, Sichuan University, Chengdu, China

Background: Gemcitabine is one of the most frequently
prescribed chemotherapy regimen for patients with advanced
NSCLC. There is an urgent but un-met need to develop
the prognostic biomarkers for the regimen. We reasoned the
metabolic factors might be associated with the prognosis of this
regimen.

Methods: This study was a prospective, exploratory, registered
trial (ChiCTR-POC-15007228). Newly-diagnosed, chemotherapy-
naive patients with advanced NSCLC who were prescribed
with gemcitabine chemotherapy (cisplatin or carboplatin) were
enrolled. Blood was sampling before the initiation of the
chemotherapy. The metabolic factors were determined by liquid-
chip (FLEXMAP 3D). The ERCC1 and RRM1 were detected by
commercially available real-time PCR kits. The sera gemcitabine
concentration was measured with HPLC. The primary end-point
was OS.

Results: From March 2012, to December 2013, 59 patients
were enrolled. 13 metabolic factors (C-peptide, Ghrelin, GIP,
GLP-1, Glucagon, IL-6, Insulin, Leptin, MCP-1, PP, PYY, TNF-q,
Amylin) were measured and most of them could be detected
in the peripheral blood. C-peptide (25.8 and 15.7 months,
p=0.04) and Insulin (25.8 and 14.9 months, p=0.01) were
found to be related to poor prognosis. The prognostic value
remained in multi-variate COX regression model (HR=2.20 and
2.37 respectively). However, neither ERCC1 (p=56), or RRM1
(p=0.70), nor gemcitabine concentration (p=0.17) was related
to the survival.

Conclusions: C-peptide and insulin are novel and promising
biomarkers for gemcitabine treatment and warrant further
validation.

Legal entity responsible for the study: N/A

Funding: N/A

Disclosure: All authors have declared no conflicts of interest.
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162P
Molecular markers in advanced non small cell lung cancer
patients receiving gemcitabine & cisplatin

N. Allahloubi'. ! Medical Oncology, National Cancer Institute,
Cairo, Egypt, > Molecular Pathology, National Cancer Institute,
Cairo, Egypt

Background: Despite improvement in the standard treatment
of advanced Non Small Cell Lung Cancer (NSCLC), the overall
prognosis is very poor. Using molecular markers as a predictor
for chemotherapy response is a hot area of research.

Methods: This is a prospective study conducted in National
Cancer Institute (NCI), Cairo University, including eligible patients
with advanced NSCLC who received first line chemotherapy
(Gemcitabine and Cisplatin). ERCC1, BRCA1 and RRM1proteins
level in blood samples by ELISA and their genes expression by
PCR were detected. The primary objective was the correlation
between molecular markers and clinical response (CR), while
the secondary objectives were assessment of correlation between
expression of these markers and Time To Progression (TTP) and
Overall Survival (0S).

Results: 71 patients included and followed up during the period
from Jan 2011 to Jan 2014 with median follow up 5.6 months.
There was no significant correlation between ERCC1, RRM1
and BRCAlexpression and clinical response (p values = 0.14,
0.65, 0.67 respectively). Patients with high ERCC1 expression
had shorter TTP (3.5 vs 6.1 months; P=0.001) and 0S (6.6 vs
10.9 months; P=0.022), Patients with low RRM1 expression
had almost the same TTP of patients with high RRM1 (4.2 vs
4.7 months; p value = 0.91); but they had longer OS (10.8 vs
7.0 months; P=0.052). No significant correlation between the
BRCA1 expression and survival were found (TTP was 4.8 months
in patients with high expression versus 4.7 months in low
expression; P value = 0.7) (OS was 10.5 months in patients with
high expression versus 7.8 months in low expression; P value =
0.46).

Conclusions: High expression of ERCC1 and RRM1 are associated
with poor outcome in patients with advanced NSCLC treated
with Gemcitabine and Cisplatin, ERCC1 and RRM1may considered
as predictive and prognostic markers for patients receiving
Gemcitabine and Cisplatin.

Legal entity responsible for the study: National Cancer
Institute

Funding: National Cancer Institute, Cairo, Egypt

Disclosure: All authors have declared no conflicts of interest.

163P

Prevalence of epidermal growth factor receptor (EGFR)
gene mutations in non small cell lung cancer (NSCLC) in
Bulgarian population

S. Popovska', N. Chilingirovaz, T. Dineva!, Z. Kamburova®.
L pathology, Medical University Pleven, Pleven, Bulgaria, > Medical
Oncology, National Center of Oncology-SBALO EAD, Sofia, Bulgaria,
3 Medical Genetic, Medical University Pleven, Pleven, Bulgaria

Background: In the last couple of years genetic tests have become
a significant part of the diagnosis of NSCLC. Mutational analysis
and genomics profiling have advanced the field of lung cancer
pointing out the critical role of some mutations in the treatment
of the disease. The aim of this study is to determine and evaluate
the EGFR mutation in Bulgarian patients with NSCLC.

Methods: In this prospective study we included 440 patients
(320 male, 120 female, age 45 to 70 years) stage I1IB (10.8%)-
IV (81.1%) with histology for NSCLC. Tumor samples amole
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were collected between July 2013 and November 2015. DNA
was extracted from formalin-fixed paraffin-embedded (FFPE)
tumor tissue, using the Cobas® DNA Sample Preparation Kit. For
the mutational screening we used the Cobas® EGFR Mutation
Test v2. performed on the Cobas® 4800 System. All mutations
were detected at 5% sensitivity with the exception of the
2240 2257del18 exon 19 deletion mutation, detected at a
sensitivity of >10%. Presence of more than 50% adequate tumor
tissue was confirmed by a pathologist.

Results: Histological evaluation found 380 (86.4%) cases with
adenocarcinoma, 40 (10%) with squamous-cell carcinoma and
20 (4.6%) with NSCLC- NST. From all 440 tested samples in 58
(13.2%) we found mutation in the EGFR gene. By 37 (63.8%) of
them (15 male, 22 female) it was an activating mutation in EGFR
gene and by 21 (36.2%) mutations were linked to insensitivity to
TKlIs. The prevalent type of activating EGFR mutation was deletion
in exon 19 (in 24 cases - 64.9%), in 11 (29.7%) cases - L858 in
exon 21, in 1 (2.7%) case - S768l in exon 20 and by one patient
we found double heterozygosity - S768l in exon 20 and G719X
in exon 18. Half of the patients were non-smokers. 97.3% of the
tumor samples with activating mutations were adenocarcinomas,
the rest with histology for squamous-cell carcinoma. 81.1% of
the samples were from the primary tumor and the rest from the
secondary metastasis. All patients with activating mutations were
treated with first line TKls according to guidelines.
Conclusions: This study successfully provided insights into the
prevalence and type of the EGFR gene mutation, which was
detected in 13.2% of the studied Bulgarian population and
corresponds to the publicly available data.

Legal entity responsible for the study: Medical University
Pleven, Department of Pathology

Funding: Roche national program for patient support and EGFR
testing

Disclosure: All authors have declared no conflicts of interest.
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A review of prognostic factors for patients with epidermal
growth factor receptor mutation positive advanced

non small cell lung cancer (EGFR+NSCLC)

R. Itotani', S. Marumo?, M. Fukui'. ! Respiratory Disease Center,
The Tazuke Kohukai Medical Research Institute Kitano Hospital,
Osaka, Japan, 2 Respiratory Disease Center, The Tazuke Kohukai
Medical Research Institute Kitano, Osaka, Japan

Background: It is important for patients with EGFR+NSCLC to
receive both EGFR tyrosine kinase inhibitor (EGFR-TKI) and
platinum doublet chemotherapy to achieve longer overall survival
(O0S). Up to the present, either treatment as first line setting is
reasonable. However some previous prospective studies showed
that patients with exon 21 L858R status EGFR+NSCLC may
survive longer if they take platinum doublet chemotherapy as
first line setting before EGFR-TKI. We examined which factors
have an impact on OS most among patients with EGFR+NSCLC
on a real-life setting.

Methods: A retrospective chart review was performed on 74
patients who had advanced stage or recurrent EGFR+NSCLC
and received one or more regimen cytotoxic chemotherapy or
EGFR-TKI at The Tazuke Kofukai Medical Research Institute
Kitano Hospital between Jun 2007 and Jun 2015. We assessed
the relationship for the status of EGFR mutation, the order of
treatment steps, exist of brain metastasis, patient’s characters
and OS. Then the contributing factors for OS were analysed using
Cox proportional hazards model.

Results: The characteristics of 74 patients with EGFR+NSCLC
were as follows; EGFR mutation status exon 19 deletion/exon

Abstracts, ELCC 2016 - Advanced NSCLC S129

21 L858R/minor mutation: number of patients (male) 37
(16)/32 (16)/5 (3), age 67.4 years-old, clinical or pathological
stage of NSCLC: IIB/IIIA/INB/IV 1/7/4/62, ECOG-performance
status(ECOG-PS): 0-1/2-4/unknown 65/6/3, existence of brain
metastasis at the first time: 19, first line treatment: cytotoxic
chemotherapy/EGFR-TKI 31/43, patients received both chemo-
therapy and EGFR-TKI/chemotherapy or EGFR-TKI only: 58/16.
Median OS was 908 days for all patients. Most significant factor
impacted on 0S was ECOG-PS (p=0.01), and there were no
relations between OS and any other factors.

Conclusions: ECOG-PS is a most important prognostic factor
for patients with EGFR+NSCLC on a real-life setting. Contrary
to previous study, types of EGFR mutation and the order of
treatment steps didn’t impacted on OS.

Legal entity responsible for the study: The Tazuke Kohukai
Medical Research Institute Kitano Hospital

Funding: The Tazuke Kohukai Medical Research Institute Kitano
Hospital

Disclosure: All authors have declared no conflicts of interest.
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Long noncoding RNA LUCAT1 is associated with poor
prognosis in human non-small cell lung cancer and affects
cell proliferation via regulating p21 and p57 expression

Provincial People’s Hospital (The First Affiliated Hospital of
Nanjing Medical University), Nanjing, China

Background: Recently, long non-coding RNAs (IncRNAs) is
identified to play a key role in regulating cellular process, such as
proliferation, invasion and metastasis. These IncRNAs are shown
to be ectopic expressed in tumorigenic processes. However, the
role and clinical relevance of LUCAT1 in non-small cell lung cancer
(NSCLC) remain unclear.

Methods: Polymerase chain reaction (qPCR) assays was used to
analyse the expression of LUCAT1 in non-small cell lung cancer
(NSCLC) tissues and cell lines. MTT and colony formation assays
were performed to evaluate the effect of LUCAT1 on proliferation,
and flow cytometry was performed to evaluate cell apoptosis. The
NSCLC cell lines were transfected with si-LUCAT1 and injected
into nude mice to investigate the effect of LUCAT1 on oncogenesis
in vivo. The connection between LUCAT1 and EZH2 was verified
by RIP. The related protein levels of LUCAT1 targets were studied
by ChIP.

Results: The expression of LUCAT1 was obviously up-regulated
in NSCLC cancer tissues compared to non-tumor tissues, and
its expression was bound up with tumor size, tumor TNM
stage, lymphatic metastasis and overall survival. Univariate and
multivariate analyses revealed that LUCAT1 expression acted as
an independent predictor for overall survival. Animal experiments
significantly showed that the proliferation was inhibited by
LUCAT1 knockdown both in vitro and in vivo. Furthermore, we
also displayed that LUCAT1 played a crucial role in G1 arrest.
What's more, we further affirmed that LUCAT1 was correlated
with enhancer of zeste homolog 2 (EZH2) by repressing the
expression of p21 and p57. Here, we first report the role
and molecular mechanism of LUCAT1 in the NSCLC cellular
processes.

Conclusions: Our results show that LUCAT1 could be a poor
prognostic biomarker in NSCLC and regulate cancer biology.
Legal entity responsible for the study: Jiangsu Provincial
People’s Hospital, Nanjing Medical University

Funding: The National Natural Science Foundation of China, The
National Scientific Foundation of Jiangsu Provincial of China
Disclosure: All authors have declared no conflicts of interest.
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Pfeiffer syndrome type 2
— two cases from the Pleven Registry
of Congenital Anomalies

Katya Kovacheva, Zornica Kamburova, Victoria Atanasova, Andrey Hristov

Pfeiffer syndrome is a rare autosomal dominant congenital disorder with the main features of acrocephalic skull, midfacial hypopla-
sia, syndactyly of hands and feet, broad thumbs and big toes. Ihree clinical subtypes (with different diagnostic and prognostic im-
plications) have been identified. We report on two cases of Pfeiffer syndrome type 2 (one of them diagnosed prenatally and the
other detected in the newborn), identified through screening for congenital defects as an activity of the Pleven Registry of Congenital
Anomalies (member of EUROCAT). Case 1 was a male foetus from terminated pregnancy following prenatal diagnosis. Foetal mor-
phology ultrasound in the 28" week of gestation revealed craniosynostosis, cloverleaf skull, flat face, exophthalmos, macroglossia,
short ribs, deformed spine, and abnormally shortened limbs (micromelia). Clinical examination after birth confirmed the diagnosis
of Pleilfer syndrome type 2. Case 2 was a boy (born at term, 40" week of gestation) diagnosed with Pfeiffer syndrome type 2 at birth.
Multiple malformations were presented including cloverleaf skull, craniosynostosis of coronal suture, midfacial hypoplasia, de-
pressed nasal bridge, high palate, exophthalmos, down-slanted palpebral fissures, hypertelorism, low-set ears, short neck, broad and
medially deviated thumbs and hallux, clinodactyly V, skin syndactyly of Il-lll toe, short thorax with sternal depression, and anal atre-
sia. The patient died from respiratory distress syndrome on the ninth day after birth. Severe malformations, high mortality and
problems in clinical management determine poor prognosis in most cases of Pfeiffer syndrome type 2. Early prenatal diagnosis in
pregnancies with severe foetal malformations and poor prognosis gives parents more time and opportunities for reproductive

choices.

Key words: Pfeiffer syndrome type 2; cloverleaf skull; registry of congenital anomalies; prenatal diagnosis

INTRODUCTION ic cases). Type 3 has the same features as type 2, but without

cloverleaf skull (2).
In 1964, Pleiffer (1) was the first to describe acrocephalosyn-

dactyly syndrome, characterized by bicoronal craniosynos-
tosis, midface hypoplasia, broad thumbs and great toes,
and partial and variable soft tissue syndactyly. The type of
inheritance is autosomal dominant with complete pene-
trance and variable expressivity related to the presence or We report on two cases of PS type 2 (one of them prena-
absence of syndactyly and the degree of severity. Pfeiffer ~ tally diagnosed and the other one detected in the new-
syndrome (PS) (OMIM 101600) was classified into three clin-
ical subtypes by Cohen in 1993. Type 1 is a‘mild'form of the
syndrome, with brachycephaly, midfacial hypoplasia, finger St

and toe deformities, and autosomal dominant pattern of Katya Kovacheva, PhD, MD, Medical University of Pleven, Pleven, Bulgaria,
inheritance. Type 2 main features are cloverleaf skull, elbow e-mail: katiakovach@gmail.com

ankylosis, poor prognosis and early demise (usually sporad- Primijeno/Received: 8. 11. 2017, Prihvaceno/Accepted: 14. 5, 2018,

Molecular genetics has provided better understanding of
the molecular basis of PS, which is due to mutations in fi-
broblast growth factor receptor 1 (FGFR1- 8p11.2-p11) or
FGFR2 (10g26) (3).

* Medical University of Pleven, Pleven, Bulgaria

96



Journal of IMAB
ISSN: 1312-773X
https://www.journal-imab-bg.org

OPEN #2\ ACCESS

htgps://dororg/10.5272/jimab.2018244.2217

Journal of IMAB - Annual Proceeding (Scientific Papers). 2018 Oct-Dec;24(4)

Original article

CHROMOSOMAL ABNORMALITIES AND Y
CHROMOSOME

MICRODELETIONS IN

BULGARIAN MALE WITH AZOOSPERMIA OR
SEVERE OLIGOSPERMIA

e

Katya Kovacheva'. Rumen Kotsev?, Emiliana Konova®, Violeta Rilcheva®,
Zornitsa Kamburova'. Maria Simeonova'

1) Section of Medical Genetics, Medical University, Pleven,
) )

Pleven, Bulgaria.

University Hospital,

2) Clinic of Urology, University Hospital, Medical University, Pleven, Bulgaria.
3) MC CIRM, Pleven, Bulgaria.

SUMMARY

Male infertility is a complex disease, and genetic
abnormalities are among the main causal factors for the dis-
order. Aim: In order to evaluate the proportion of the most
common genetic factors in etiology of male infertility, ex-
for and
microdeletions of Yq chromosome (delYq) was carried out
in Bulgarian males with severe infertility.

amination chromosomal abnormalities

Materials and methods: The study was retrospec-
tive and involved a total of 142 infertile Bulgarian males
(63 patients with azoospermia and 79 patients with severe
oligozoospermia /sperm count < 3x10%ml). referred (2007-
2016) for genetic testing, after preliminary examinations
to exclude some more frequent causes for male infertility.
Cytogenetic analysis by GTG-banding was carried out in
137 men, and molecular testing for AZF region
microdeletions of Y chromosome by multiplex PCR was
carried out in 109 men.

Results: Chromosomal abnormalities were found in
16.8% of all investigated infertile men and the frequencies
i patient subgroups with azoospermia and oligozoosper-
mia were 20.7% (12/58) and 13.9% (11/79) respectively.
The established frequency of delYq was 5.5% (6/109) in
the overall group of infertile male and higher - 9.5% (6/
63) in a subgroup of patients with azoospermia.The over-
all proportion of the two genetic factors was 30.2% in pa-
tients with azoospermia and 4% in men with oligo-
zoospermia. In conclusion, chromosomal abnormalities and
delYq account for about 22% of cases with severe infertil-
ity in Bulgarian men. Genetic testing should be a routine
part of examinations in infertile males and along with ge-
netic counseling: they provide an opportunity for the best
choice of an appropriate technique for assisted reproduc-
tion of the couples.

Keywords: male infertility, genetic causes, chromo-
somal abnormalities, Y chromosome microdeletions

Jof IMAB. 2018 Oct-Dec:24(4)

hitps:/iwww.journal-imab-bg.org

INTRODUCTION

Infertility is a global health problem affecting 10—
15% of couples at reproductive age and in half of these
cases, a male causal factor can be identified [1-5]. It is es-
timated that about 7% of all men have problems with their
fertility [6]. Male infertility is a complex disease, and sev-
eral factors have been involved in etiology of the disor-
der: endocrine abnormalities, infections, environmental ex-
posure, genetic defects and others. However, in 30-40% of
these cases, no specific cause could be found [1.4].

Genetic abnormalities are thought to play an impor-
tant role in multifactorial etiology of the disorder, account-
ing for 10-15% of severe male infertility, including chro-
mosomal aberations and single gene mutations [3,6].
Among genetic disorders are hypogonadotropic hypogo-
nadism, mutations in the androgen receptor, cystic fibrosis
gene mutations, genetic polymorphisms and Y chromosome
linked infertility. Chromosomal anomalies are the most
common genetic causes of male infertility found about 10
times more frequently in infertile men (4-16%) than in the
general population (0.4%) [4,6]. The microdeletions of
azoospermia factor (AZF) region in the Y chromosome are
considered as the most frequent known molecular-genetic
cause of severe impairment of spermatogenesis, detected
in about 10% of men with non-obstructive azoospermia and
3-5% of men with idiopatic severe oligozoospermia [6].

Aim: In order to evaluate the proportion of the most
common genetic defects in etiology of severe male infer-
tility we investigated the frequency of chromosomal abnor-
malities and Y chromosome microdeletions in Bulgarian
males with azoospermia or severe oligozoospermia.

MATERIAL AND METHODS

Patients

The current study was retrospective, based on the
data of the Section of Medical Genetic, Medical Univer-
sity of Pleven (for the period 2007-2016) and included men
with infertility, candidates for ART, referred for genetic
counseling and genetic testing after preliminary examina-
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Dementia comprises several neurodegenerative disorders with similar neuropsychiatric
features and Alzheimer’s disease (AD) is the most common of them. Genetic factors
are strongly implicated into its etiology especially for early-onset cases (EOAD) occuring
before the age of 65. About 10% of these are inherited in autosomal dominant fashion via
pathogenic polymorphisms in three genes — APP, PSEN-1, and PSEN-2, Despite genotypic
clarity, however, phenotypic variability exists with different symptom constellations
observed in patients with identical mutations. Below, we present a case of a 39-year-old
male with a family history for early onset dementia who was referred to our department
with anamnesis for abrupt behavioral change 7 months prior to hospitalization—noticeable
slowing of speech and reactivity, impaired occupational functioning and irritability, followed
by aphasic symptoms and transient episodes of disorientation. He was followed up for
2 years and manifested rapidly progressing cognitive decline with further deterioration
of speech, apraxia, acalculia, ataxia, and subsequently bradykinesia and tremor. Based
on the clinical and neuroimaging findings (severe cortical atrophy), familial EOAD was
suspected and a whole exome sequence (WES) analysis was performed. It identified a
heterozygous missense variant Leu424Val (g.71074C > G) in PSEN-1 gene considered
to be pathogenic, and only reported once until now in a Spanish patient in 2009. Despite
genotype identity however, distinct phenotypic presentations were observed in the two
affected subjects, with different neuroimaging findings, and the presence and absence
of seizures in the Spanish and Bulgarian case, respectively. Besides, myoclonus and
spastic paraparesis considered “typical” EOAD clinical features were absent. Age of
symptom onset was consistent with two of the reported mutations affecting 424 codon of
PSEN-1 gene and significantly earlier than the other two implying that factors influencing
activity of PSEN-1 pathological forms are yet to be clarified. Furthermore, our patient
had co-occurring lupus erythematosus (LE) and we suggest that this condition might be
etiologically linked to the PSEN-1 mutation. In addition to illustrating the symptomatic
heterogeneity of PSEN-1 caused EOAD, our study confirms that in patients presenting




with early cognitive deteriorati

S R S

on and family history for dementia, WES can be especially

informative and should be considered as a first-line examination.

Keywords: phenotypic heterogeneity, whole exome sequencing, PSEN1 mutation, genetic inheritance, early onset

Alzheimer’s disease (EOAD)

BACKGROUND

Several neurodegenerative disorders are grouped under the
umbrella term dementia (1) and these include Alzheimer’s disease
(AD) comprising more than 60% of cases, vascular dementia
(VD), dementia with Lewy bodies (DLB), and frontotemporal
dementias group (FTD) (2). Their symptoms often overlap (3)
and precise diagnosis is difficult but may be boosted by several
approaches, including genetic testing. (4).

Genetic background of dementia syndrome is widely
recognized (5). It may present as a complex condition with
many genes of small effect contributing to illness risk or, more
rarely, as an autosomal dominant disease running in families
(¢). Such forms are almost exclusively found among early
onset dementia (EOD) patients, i.e., diagnosed under the age
of 65. With prevalence exceeding 40.0% of patients for some
dementia subtypes (7), EOD is evidently not sporadic (8), and
the genetic underpinnings of AD and FI'D have been most
extensively studied (9).

Early-onset AD (EOAD) represents 5.5% all AD cases (10)
and in 10% of the affected, a familial model of inheritance is
seen (11). Its clinical course is markedly accelerated (12) and
myoclonus in the early stages may be common (13). To date, three
major EOAD causative genes are recognized (14): mutations in
Presenilin-1 (PSEN-1, 14q24.2) are identified in up to 50% of
patients (15), abnormal forms of Amyloid Precursor Protein
gene (APP 21q21.3) are found in 15-22% (16), and Presenilin-2
(PSEN-2, 1q42.13) pathological variants account for less than
2.5% (17). So far, 51 pathological forms have been reported for
\PP. 220 for PSEN-1, and 16 for PSEN-2 (1%). All but a few of
them are involved in the pathogenesis of AD through the process
of formation of amyloid-p protein built plaques, which are a
histopathologic hallmark of the disease and a central component
of the “amyloid cascade hypothesis” for AD (19).

Several phenotypic clues pointto the involvement of a particular
gene. While spastic paraparesis and “cotton wool plaques”
(1) are associated with a PSEN-1 mutations, cerebral amyloid
angiopathy with cerebral haemorrhages is typical for APP ones
(71) and families with PSEN-2 caused AD are primarily of Volga-
German origin and with later onset of symptoms (22). However,
recent studies show that clinical phenotype is not i gidly linked to
actiological genotype and may be modified by a number of factors
such as previous experience, cognitive activity and epigenetic
mechanisms (23). PSEN-1 mutations are a good example of that
given the remarkable heterogeneity in neuropsychiatric features
among affected individuals whose symptoms are often nearly
‘dentical to those seen in FTD or DLB (24).

Below, we describe a clinical case of an EOAD patient carrying
o rare form of PSEN-1 mutation who was followed-up for

2 years after disease onset. His clinical presentation exemplifies
the large symptomatic variability of EOAD dementia even in its
aetiologically clarified monogenic forms.

CASE PRESENTATION

The subject first presented for consultation in October 2016
(aged 39) at the Department of Psychiatry of Pleven University
Hospital with a history of abrupt behavioral change 7 months
prior to hospitalization. Slowing of speech and responsivity as
well as impaired occupational functioning were noticed first
(the patient was working as a coupier in a small casino at that
time). Several months after that, mild dysarthria and difficulties
finding the right words (i.e., dysnomic manifestations) occurred,
followed by emotianal lability with frequent and brief episodes of
sadness (crying) or irritability with verbal outbusrsts. Transient
episodes of disorientation and perplexity appeared after that.
Relevant medical history included head trauma without loss of
consciousness in 2014 and a skin form of lupus erythematodes
since 2007, currently in remission. These conditions were
not considered as causally related to presenting symptoms.
Premorbid functioning was appropriate to social background
and academic level (high school) and what attracted attention
was family history showing that the patient’s father had been
diagnosed with dementia syndrome started at about 44 years of
age and lead to death in a psychiatric institution 4 years after
that. Unfortunately, available medical records were limited,
with CT data for cortical atrophy described as an instrumental
finding and rapidly progressing severe memory disturbance and
dyspraxia followed by avolitional-apathy syndrome pointed out
as clinical features.

During a short hospital stay, CT scan and a batte:r y of cognitive
tests were performed showing moderate cortical atrophy in par
with a moderately severe dementia syndrome (MMSE score of
14) presenting with significant short-term memory impairment,
problems with concentration, and sustained attention during
cognitive tasks, substantially damaged abstract thinking with
reduced ability to form and understand concepts, difficulties
with verbalization of his own mental experiences. Constructional
dypraxia was prominent together with writing problems
(dysgraphia) while biographical memory was relatively spared.
Laboratory check-up including CBT, renal and liver biochemistry,
serum glucose, lipid profile, vitamin B12, folate and TSH levels,
urine test as well as immunological examination for luetic and
HIV infections did not reveal deviations. EEG examination was
not judged to be indicated since patient did not chow epileptic
activity. Cerebrospinal fluid (CSF) biomarkers test and PET
were not done because these diagnostic approaches are still with
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Summary

Carrier screening (CS) is an approach to pre-reproductive
identification of couples at risk of having offspring with a
single-gene disorder (SGD). The goal of CS is to facilitate
reproductive autonomy and informed decision-making of
the revealed risk couples. Initially, CS was introduced in the
1970s among the Ashkenazi Jewish population in the USA
with a high incidence of Tay-Sachs disease. Until recently.
CS had a limited application. mainly among individuals
of a particular ethnicity or family history of SGD. and a
limited number of conditions are included. Implementing
the revolutionary technology of next-generation sequencing
revealed a much more comprehensive range of possibilities
for CS. The expanded alternative variant introduced a new
concept that allows screening for hundreds to thousands of
SGDs without pre-selection of individuals based on their
ancestry or family history. Furthermore. the number of
detected pathogenic variants is much higher compared to
the traditional CS. Currently, there is insufficient experience
with the application of expanded CS, and the lack of uniform
guidelines is a major problem when it comes to massive
implementation. Nevertheless, the significant potential of
the expanded CS has given rise to a growing interest in it
and provoked in-depth discussions about the opportunities
of widespread application in practice.

Keywords: carrier screening, recessive disorders, ethnic-

based, universal, expanded

Introduction

Genetic  disorders are gradually gaining more
attention during the last decades, primarily due to
the remarkable advances in molecular technologies
allowing a better understanding of genetic mechanisms
and the achievement of more adequate diagnoses.
Single-gene disorders comprise approximately 39%
of all rare conditions [1, 2]. It is estimated that they
collectively account for 10% of infant mortality and
between 10% and 34% of pediatric hospitalizations
[3]. Recessive single-gene disorders (autosomal and
X-linked) constitute a rather significant proportion
of all mendelian diseases. Even though their true
prevalence is still unknown, it is considered that there
are more than 1700 recessively inherited conditions
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Abstract: (1) Background: Comorbidity between Alcohol Use Disorders (AUD), mood, and anxiety
disorders represents a significant health burden, yet its neurobiological underpinnings are elusive.
The current paper reviews all genome-wide association studies conducted in the past ten years,
sampling patients with AUD and co-occurring mood or anxiety disorder(s). (2) Methods: In keeping
with PRISMA guidelines, we searched EMBASE, Medline/PUBMED, and PsycINFO databases
(January 2010 to December 2020), including references of enrolled studies. Study selection was based
on predefined criteria and data underwent a multistep revision process. (3) Results: 15 studies
were included. Some of them explored dual diagnoses phenotypes directly while others employed
correlational analysis based on polygenic risk score approach. Their results support the significant
overlap of genetic factors involved in AUDs and mood and anxiety disorders. Comorbidity risk
seems to be conveyed by genes engaged in neuronal development, connectivity, and signaling
although the precise neuronal pathways and mechanisms remain unclear. (4) Conclusion: given
that genes associated with complex traits including comorbid clinical presentations are of small
effect, and individually responsible for a very low proportion of the total variance, larger samples
consisting of multiple refined comorbid combinations and confirmed by re-sequencing approaches

will be necessary to disentangle the genetic architecture of dual diagnosis.

Keywords: mood disorders; anxiety disorders; alcohol use disorders; comorbidity; genetics; GWAS

1. Introduction

Alcohol use disorders (AUDs) affected >100 million people in 2016 [1], whereas,
a year earlier, 322 million lived with depression and 264 million suffered from anxiety
disorders [2]. In addition to being globally significant health problems in their own right,
these disorders occur together much more frequently than expected by chance, confirming a
phenomenon known as conorbidity or dual dingnosis which has been verified by a number of
population- [3-9] and clinically [10-14] based studies over the past three decades. Generally
estimated, odds ratios (OR) for the association are 1.64 and 1.53 for the combination anxiety
disorder—AUD and depression-AUD respectively [15].

Co-occurring mood and anxiety disorders increase the severity of AUD and associated
disability [16] whereas AUD negatively impacts anxiety and mood disorder by worsening
symptoms [17], magnifying suicide risk [15], and compromising treatment efficacy [17,19].
Thus, advances in understanding the mechanisms underlying comorbidity will ultimately
result in better treatment outcomes. The variety of explanation hypotheses of comorbid-
ity [20] may be broken down to two groups [21]. According to the causal or illness-mediated
theories [22], a primary alcohol, mood, or anxiety disorder directly or indirectly causes the

Diagnostics 2021, 11, 1055. https:/ /doi.org/10.3390/ diagnostics11061055
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Familial Lynch syndrome with early age of onset and
confirmed splice site mutation in MSH2: A case report
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Abstract. Lynch syndrome (LS) is an autosomal dominant
cancer syndrome. It can be caused by mutations of several
genes, including MLHI, MSH2, MSH6, PMS2. MLLH3 and
MSH3. which are responsible for DNA mismatch repair, and
LS affects 3-5% of patients with colorectal cancer (CRC). LS
is associated with a high risk of cancer in several different
locations, although the most commonly affected regions
are the colon (20-70% risk), endometrium (15-70% risk).
stomach (6-13% risk) and ovaries (4-12% risk). In the present
report. the familial case of LS with a detected pathogenic
variant in the MSH2 gene is described. The proband was a
male who was diagnosed with CRC at the age of 25 years.
Genealogy analysis revealed a total of seven affected relatives
(including the proband). one of whom (I degree relative,
mother) had synchronous cancers (endometrial and ovarian)
and five others (of IT and IIT degree relation) had ovarian
cancer. Genetic analysis using next generation sequencing
detected a heterozygous germline mutation in the MSH2 gene
(c.1386 + 1G >A) in the proband and his mother, confirming
the diagnosis of LS. The results of the recommended genetic
test in an asymptomatic relative of the proband (1T degree
relative. uncle). found the same familial mutation. Subsequent
prophylactic colonoscopy of this relative revealed early stage
CRC. The presented case confirms the need for specific genetic
analysis, alongside genetic counseling, in hereditary cancer
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syndromes. Active genetic prophylaxis in patients with LS
allows early detection of primary cancers in other locations,
and pre-symptomatic genetic analysis of relatives is an option
for early diagnosis.

Introduction

Lynch syndrome (LS) is the most common hereditary cause
of colorectal cancer (CRC), accounting for 3-5% of all CRC
cases (1). LS was previously termed hereditary nonpolyposis
CRC (HNPCC) to emphasize the absence of colon polyps and to
distinguish it from the other types of hereditary CRC, which are
characterized by the presence of polyps, such as Adenomatous
Polyposis Coli and Hamartomatous Polyposis syndrome (1). It
is estimated that LS is possibly the most common hereditary
cancer syndrome, with an overall prevalence of 1/100-1/180 in
the general population (1). LS is associated with a high lifetime
risk of developing several types of cancer, primarily CRC
(20-70% risk with an average age of diagnosis of 44-61 years),
endometrial cancer (15-70% risk with an average age of
diagnosis of 44-61 years), ovarian cancer (risk 4-12% with an
average age of diagnosis of 42.5 years). gastric cancer (risk
0-13% with an average age of diagnosis of 36 years) and for other
cancers (small intestine, brain. skin, hepatobiliary and urinary
tract, overall risk 15%) (2). The etiology of LS is an inherited
germline mutation in one of the Mismatch Repair (MMR)
genes-MLHI (3p22), MSH2 (2p21), MSH6 (2pl6), PMS2
(7p22), MLH3 (14¢24). MSH3 (5q14), MSHS5 (6p21) or MLH?2
(2932) (3). The MMR system is responsible for repairing single
base mismatches and small insertions and deletions that occur
predominantly during replication (4). According to Knudson's
‘two-hit’ hypothesis, failure of the MMR repair system is a
consequence of bi-allelic inactivation of MMR genes (classical
tumor suppressor genes) (3). Therefore, individuals who are
carriers of one germline mutation in these genes are simply
predisposed to cancer. If the somatic mutation in the second
wild-type allele occurs during the carrier's lifetime. a cancer
will develop. The somatic mutation in the corresponding
wild-type allele is typically a point mutation (3).

A deficiency in the MMR complex leads to a high muta-
tion rate, especially in repetitive DNA sequences (dispersed
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Genetic predisposition in female patients with
triple-negative breast cancer
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Abstract. Triple-negative breast cancer (TNBC) is an immu-
nohistochemical tumor type characterized by the absence of
estrogen, progesterone and human epidermal growth factor
receptors. Its complexity renders it difficult to select an effec-
tive therapy. TNBC accounts for ~15% of all breast cancer
cases in the Caucasian population and 35% among African

American women: it is most common in women <40 years of

age. The present study examined the spectrum and frequency
of germline mutations in genes with a high and moderate
penetrance in a cohort of women with TNBC. Molecular
analysis was performed with a multigene panel of 94 genes for
cancer predisposition using next-generation sequencing. The
mean age of the TNBC cohort at the time of diagnosis was
44 years, 14 years younger than the mean age of the non-TNBC
cohort (58 years). The results revealed a high frequency
(41.2%) of pathogenic/likely pathogenic variants in susceptible
genes in women with TNBC. Pathogenic germline variants in
BRCA1/2 were found in 32% of the women (70% of patho-
genic variants detected). and alterations in other predisposing

genes (FANCM, CDKN2A and BLM) were found in 9% of

the women. The data of all the patients with TNBC studied
revealed a family history of cancer in 30% of the cases; most
frequently, this involved relatives with breast cancer (11.8%).
In the present study, the most frequent variant detected (in
I1.8% of patients with TNBC) was a pathogenic variant in the
BRCAT gene (¢.5266dup). The recommendations of genetic
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counselors for patients with a pathogenic BRCA1/2 germ-
line variant followed accepted prevention and risk reduction
guidelines. By contrast, in the case of a detected pathogenic
germline variant in genes with a moderate or low penetrance,
the recommendations depended on the assessment of genetic
counselors based on age at diagnosis, family history, the gene
affected and the pathogenic variant.

Introduction

Breast cancer remains the most frequently diagnosed type of
cancer among women worldwide, accounting for 31% of all
cancer cases (1). The situation is similar in Bulgaria, with
26.8% of all cancer cases (https://www.sbaloncology.bg/index.
php/bg/). Despite the improvement in diagnostic techniques
and treatment. breast cancer is still the most common cause
of cancer death in women (2). Breast cancer is genetically and
clinically heterogencous and has several subtypes. The most
widely used classification is from an immunohistochemical
perspective and is based on the expression of the following
hormone receptors: Estrogen receptor (ER). progesterone
receptor (PR) and human epidermal growth factor receptor 2
(HER2). According to the latter, four subtypes of BC are
widely recognized: i) Luminal A (presence of ER and/or PR
and absence of HER2, and a low expression of the prolifera-
tion marker, Ki-67, <20%); ii) luminal B (presence of ER and
sometimes PR, and the absence of HER2 and a high expres-
sion of Ki-67, >20%): iii) HER2 subtype (high expression of
HER?2. and the absence of ER and PR); iv) triple-negative
breast cancer (TNBC) (absence of ER, PR and HER2) (3).
TNBC accounts for ~15% of all BC cases among Caucasian
women and 35% in African American women (4): it is most
common in women <40 years of age (3). This breast cancer
subtype is more likely associated with a larger tumor size, a
poorly differentiated histology and a higher incidence of lymph
node metastases, leading to more aggressive behavior and poor
outcomes (4). As with other breast cancer types, TNBC exhibits
heterogeneity in histology, patterns of dissemination, response
to therapy and outcomes. The majority of cases of TNBC have
been shown to be invasive ductal carcinomas, although other
histologies are possible, with the 5-year survival rates ranging
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Single Case

Netherton Syndrome with a Novel Likely
Pathogenic Variant c.420del
(p-Ser141ProfsTer5) in SPINK5 Gene:

A Case Report
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Abstract

Introduction: Netherton syndrome (NS) is a rare autosomal recessive genodermatosis in the
group of congenital ichthyosis. The clinical manifestations of the syndrome vary from a very
mild clinical manifestation occurring with the picture of ichthyosis linearis circumflexa to
exfoliative erythroderma. It can be fatal in the first days of a newborn’s life due to dehydration,
hypothermia, weight loss, respiratory infections, and sepsis. A specific anomaly of the hair
trichorrexis invaginata is considered pathognomonic for the syndrome. Genetic testing of
SPINK5 gene is key to confirming the diagnosis and starting early treatment. Case
Presentation: We present a case report of NS in a 6-year-old boy who suffered from
generalized erythroderma and desquamation of the skin from birth. The patient has atopic
diathesis, recurrent skin infections, increased levels of IgE, and delayed physical development.
Two genetic variants in SPINK5 gene with clinical significance were identified. The first
detected variant is a nonsense mutation, predicted to cause loss of normal protein
function either by protein truncation or by nonsense-mediated mRNA decay. The second
variant is a likely pathogenic frameshift mutation that truncates the protein in 5 amino acids.
The child was treated with acitretin, without satisfactory effect. Conclusion: The genetic
variant we have described correlates with a severe clinical phenotype of NS. The second
genetic variant of the SPINKS gene, inherited from the father in our case, is novel and has never
been published in the literature.
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Abstract: Background and Objectives: This study examined factors influencing the onset and pro-
gression of colorectal tumors, including patients’ epidemiological data, tumor location (right-sided,
left-sided, and rectal), histomorphology, perineural or intraneural invasion, lymph node status,
immune reactions, mismatch repair (MMR) status, and commonly observed mutations. Our primary
goal was to evaluate their predictive and prognostic value and interactions. Materials and Methods:
We analyzed a retrospective cohort of 100 patients with colorectal adenocarcinoma diagnosed be-
tween 2020 and 2023, using formalin-fixed paraffin-embedded (FFPE) tumor blocks. The methods
included routine H&E microscopy, immunohistochemistry, Next-Generation Sequencing (NGS), and
subsequent statistical analysis. Results: The findings showed a median diagnosis age of 70 years, with
no gender-specific tumor localization. Right-sided tumors were prevalent, especially among patients
with a defective MMR (dMMR), which represented 89% of dAMMR cases. MMR status significantly
correlated with tumor localization. We observed significant relationships between tumor grade,
lymphovascular invasion, and overall tumor stage. Higher tumor grades and stages correlated with
increased lymphovascular invasion and lymph node involvement. Interestingly, tumor budding did
not correlate with lymph node metastasis but was significantly associated with higher tumor gradces.
Most BRAF mutations were found in right-sided tumors, indicating a significant correlation with this
localization. Conclusions: This study focuses on the diversity of colorectal cancer (CRC) by examining
how genetic and histological characteristics vary based on tumor location or other tumor variables.

Keywords: colorectal adenocarcinoma; left and right-sided; histologic type; peritumoral budding;
lymphovascular and perineural invasion; lymph node metastasis; MMR status; mutations; NGS

1. Introduction

Cancers of the colon and rectum are among the leading causes of illness and death
worldwide, contributing significantly to the global disease burden, with rising incidence
rates in many regions.

According to data from 2022, globally, for both sexes, colon carcinomas rank fourth
in incidence, with approximately 1,150,000 cases annually, and fifth in mortality, with
approximately 540,000 cases. Rectal carcinomas, on the other hand, are eighth in incidence,
with approximately 740,000 cases, and tenth in mortality, with approximately 340,000 deaths
per year for the same period [1].

In the United States, it is estimated that there will be 152,810 new cases of colon and
rectal cancers combined for both sexes. Additionally, the estimated number of deaths from
these cancers in both sexes will be 53,010 in 2024. Colorectal cancer has now become a leading
cause of death in men and the second leading cause in women under the age of 50 [2].

Medicina 2024, 60, 2034. https:/ /doi.org/10.3390/ medicina60122034

https:/ /www.mdpi.com/journal/medicina



BTOPA HALIMOHATHA KOH®EPEHLIUA 3A PEAKWU EO/IECTU U NIEKAPCTBA CUPALM, 9-11.IX. 2011 .

KIMHUYEH CNYYAA HA NEUROFIBROMATOSIS-NOONAN SYNDROME

K. Kosauesal, Y. MNetposa2, M. CumeoHosal, UN. MopaaHosa3, 3. Kambyposal
1IMAJ1 no MeguumHcka reHeTuka, 2KanMHKUKa no aetcku 6onectu,
3KnuHuka no gepmaronorua, YMBAJ, MY — MNnesex

BbBeageHue
ieBpodpubpomatosa Tun | (NF1), nssectHa owe kato bonect Ha Von Recklinghausen, npeacrasnssa
2AHO OT YeCcTUTe MOHOreHHU 3abonsBaHUA ¢ YectoTa okono 1 Ha 3000 U aBTO30MHO OOMUHAHTEH
Mn Ha yHacneaAsaHe. [NaBHUTe KpUTEPUM 33 AMArHO3a BKAKOYBAT: > 6 NMIMEHTHU NeTHa Tun , café-
iu-lait”; 2 2 Hoaynu Ha Lisch; neHTUrMHO3a akcMNapHO U MHIBUHANHO; 2 2 HeBpodMbpPOMU; ONTUYHM
NIMOMU; KOCTHU ne3nmn (nceBaoapTpo3a, XMMOMAA3MA Ha KpuiaTa Ha cpeHouaHara); bamunHa
ictopua 3a  NF1 [5]. MpuuuHaa ce oT myTtaumm B NF1 - CynpecopeH reH pa3nosioXeH B
‘(pomo3omeH pernoH 17q11.2 [6, 8].
MHApombT Ha Noonan (NS) e aBTO30MHO AOMMHaHTHO 3abonsBaHe, ¢ yectota 1 Ha 1000-2500 w
IPEACTaBNABA eAHO OT HaW-4eCcTUTe FEHETUYHU CbCTOAHWMA, 3acArallM HepBHaTa cucTema [8].
IMHWYHMTE NPOABM  BKAIOYBAT: TUAMYHO AMUE (C  TPUBMbAHA dopma, xunepTenopusbm,
'HTUMOHTO/IOMAHW O4HU LLEMKKU, ENUKAHT, NTO33, HUCKO Pa3noN0MXKEHWU POTUPAHM YLLK, LUMPOK BPaT,
IMCKa IMHMA Ha OKOCMABAHE, HUCHK PBCT, AHOMANUM Ha rPbAEH KoL, CbpaeyHu aedekTu (Haii-Beye
'YIMOHa/NHa CTeHO3a), KPUNTOPXM3bM, YMEPEHO YMCTBEHO M30CTaBaHe, XemoparuyHa guartesa u
{p. [4]. NS e reHeTU4YHO xeTeporeHeH, KaTo Hail-uecTo (50% ot cny4auTe) ce ycraHoBABaT MyTauum B
TPN11 reHa (xpomo3omeH pervoH 12q24) u no-psako myTaumm B reHute SOS1, RAF1, KRAS [6, 8].
leurofibromatosis-Noonan cuHgpombT (NFNS) ce onucsa kato cbCcToAHME, obeanHasallo 6enesn
a NF1 u NS, kato reHeTM4YHaTa My NpMpoAa e HeyTOYHeHa. [8] MpoyusaHua Hanocneabk onpeaenaT
IFNS, no-ckopo kaTto BapuaHT Ha NF1, ocHoBaBaitku ce Ha dakTa, ye Npu Te€3U NauMeHTH MyTaummuTe
NF1 reHa ca Hait-yecTu, AokaTo myTaummn B PTPN11 reHa He ce Hamupar [3].

KnuHuueH cnyyait
acae ce 3a 10 roAuWHO MOMMYE, HAaCOYEHO 3a reHeTMYHa KOHCYATauus M LUTOreHeTUYHO
3ChefiBaHe, NO NOBOA: HUCHK PBCT, NTEPUTMYM KOJIM, MHOXKECTBEHU MUTMEHTHU HEBYCU NO TANOTO
CbMHEHMeE 3a CUHAPOM Ha TbpHep.
'T aHamHesaTta: Momuue ot Il-pa 6pemeHHOCT natonoruyHo npotekna (601Ku u KbpBeHe), poaeHo
O HOpMa/eH mMexaHu3bMm, npu paxaaHe c¢ Terno 3600 rp u pbeT — 49 cm. PacTex u passuTue:
JaHeHa W3KyCcTBeHO (nMopaju arafakTua), AaHHW 33 NEKOCTENeHHO W30CTaBaHe B HepBHO-
CMXUYECKOTO passBuUTUE - NPOroBopMaa Ha 3 roA. Bb3pacT; C rOBOPHU HapyweHua. PogutenuTe ca
TMHWYHO 3ApaBy, C Bb3PacT Npu paxAaHe Ha mMankaTta-28 r. n 6awara-31 r. PamuaHU AaHHM -
paT Ha 17 roa. ¢ enunencua U MeTabonUTEH CUHAPOM.
OAOCNOBHO AbPBO (M3rpafeHo, NO AAHHW Ha MaliKaTa) — OTCbCTBa uHdopmauma 3a apyru
dACTBEHUUM c benesn Ha HeBpodubpomatosa Tun 1 (MurmenTauMm no koxata, GUBPOMHM
Spa3yBaHuA, HapYLIEHUA B 3PEHUETO U CIyXa) UK C HapyLweHUA B YMCTBEHOTO pa3BuTue.
bHWHKU peHoTUNHU Benesu:
CT — 134 cm (-1SDS), Terno — 36 kr (+15%); Auues Aucmopdusbm — MakpouedaneH uepen,
1TUMOHTO/IOMAHN OYHM LLeNKU, NTO3a, XMNEPTEOPU3bM, ENUKAHT, HUCHK KOPEH Ha HOCa, BUCOKO
ITU4eCKO Hebue, HUCKO Pa3NONOXKEHM YIUM, KbC BPAT C HUCKA AMHUA Ha OKOCMABaHe, NTEPUTUYM
1, 4ePOPMUPaH WNTOBUAEH rPbAEH KOW (XBTHAN CTEPHYM); pasganeyeHn Mamuau; HOPManHU
>HIWHW TeHUTanumn - HavanHo nybapxe, pubpo3Ho obpasysaHne Ha AscHaTta ronsma nabus. Mo
1070 TANO (TPyn M KpalHWUM) - MHOXKecTBeHM (noseye oT 6 6pos), ¢ pasnuyHu pasmepw
ITMEHTHM neTHa (C Hayano WM3ABa OT papaHeTo, 6e3 ACHA AWHAMMKA MO OTHOLEHMWe
‘e/IM4aBaHeTo UM).
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KAuuuen cayyail Ha HoBopogeno momuye ¢ Ichthyosis
congenita, pesyamam om mymauus 8 ALOX12B zena

Kama KoBaueBa', SopHuua KambypoBa', Tuxomup Togopo, Axbera TogopoBa’,
Bukmopus AmaracoBa’, HeBera MeukoBa’, VBara Cmarkol', Baxs Mempoba’

' Cekmop ,Meguuuncka 2eHemuka’, Meguuurcku yruBepcumem — MaeBeH,
MAeBen
*IMAA fexuka”, Codus
*Omgenenue no HeoHamonozus, YMBAA ,[1-p Teopau Cmparcku”, MaeBe

Peslome

Moxamuemo ABMO30mHO peuecuBHa Bpogeta uxmuosa (APBY) ce omHa-
ca slonamuemo aBmosomHo peuecuBHa Bpogena uxmuosa (APBU) ce omuacs
3a 2pyna om pegku 3aboARBaHuA Ha kepamuHusauuama, kaacuuuupasu kamo
HECUHgpPOMHa dopma Ha uxmuo3a. Tasu 2pyna e uskalouumeaHo xemepozeHHa,
kakmo kauHuuHo, maka u 2eHemudHo (omkpumu ca geBem 2eHa, acouuupaui
¢ APBU). Had-uecmo APBI ce u3aBABa KauHUYHO npu pagaHe nog dopmama
Ha Collodium baby, ¢ yvecmoma 1:50000 go 1:100000 pakgatus 3a EBpona. Mo-
CMHaMaAHU yCAOKHEHUA U CMbpm ce onucBam cvomBemHo B 40% u 11% om
cAyyaume Ha masu dopma. 3a Gbazapckama nonyaauus auncBam nyBaukyBatiu
gaHHU OMHOCHO Yecmomama u MymauuoHHUA cnekmop Ha APBIA.

MpegcmaBame cayuaid Ha HoBopogero momuve ¢ Collodium baby. bebemo
& pogeHo npeXkgeBpemenHo (B8 36-37 2.c.) ¢ onbHama, AvbckaBa koka u maa-
GopmamuBHu cmuzmu: ekmponuoH, MaAku AOWO MOgeAupaHu ywu, koca wius,
bpaxugakmuaun ¢ HegopasBumu Hokmu. KokHusm cmamyc nokasBa munuyxa sa
BpogeHama uxmuo3a eBoalouus: geckBamauus Ha noBLPXHOCMHUA CAOT Ha egpu
AaMeAU C nogAekallia paHuma koxa, obpasyBate Ha goABoku, CbA3RWU pazagu,
C AumdHa meyHocm. B caegBawume gHu, Bv8 Bpbaka ¢ pa3Bum cmaduaokokol
Cencuc, cbcmoaHuemo Ha HoBopogeHomo ce BrowaBa u mo eksumupa Ha 5-us
geH CAeg pakgae.

Mopagu 6vp3ua xog Ha ycAoXkHeHUAMA, 3aBLPLIUAU C AeMaAeH u3Xog npu
gememo, He e 83em BuAO2U4eH Mamepuaa 3a 2eHemuYHa guagHocmuka. Moaeky-
ARPHO-2EHEMUYHUAM aHaAU3 Npu Malkama, 3anoyHaa ¢ gupekmHo cekBeHupaHe
Ha TGM1 2eHa (c Hal-20AaM gAA NO AUMEPAMYPHU gaHHU B emuoAozusma Ha
APBWY), He ycmanoBu eenemudHu gedekmu. M3caegBakemo Ha CAegBaiua no
yecmoma eeH - ALOX12B, nokasa Haaudue Ha Mymauua c.1562A>G (8 xeme-
po3u2omHo cbemoatue). Cowuam monekyreH gedekm ce nomBopgu u npu ba-
wiama. MocmaBaHemo Ha MoyHa KAUHUYHA U 2EHEMUYHA gUA2HO3a NPU CAyYau Ha
Bpogena uximuosa gaba Bbamoxknocm 3a HaBpemeHHa U agekBamua eeHemusita
koHcyamauua u edpekmuBra npodusakmuka (npeHamaaHa guazsocmuka) Ha 3abo-
AABaHemo 8 3acezHamume cemedcmBa.

MpegecmaBeruam om Hac cayval uie gonpuxece 3a 0602amaBaHe Ha 3Ha-
HUAMA OMHOCHO YECMOMa U 2BHeMUYHUA cnekmbp Ha Bpogexama uxmuosa 8
boazapckama nonyaauus.

KalouoBu gymu: Bpogena uxmuo3a. lchthyosis congenita, Collodium baby,
ALOX12B

Clinical case of a newhorn girl with Ichthyosis congenital -
result of a mutation in ALOX12B gene

Katya Kovacheva', Zornitsa Kamburova', Tihomir Todorov?, Albena Todorova®, Victoria

Atanasova®, Nevena Peikova’, Ivana Stankov', Vania Pelrcva

' Section of Medical Genetics, Medical University of Pleven, Pleven
2GMDL ,Genika", Sofia
“Division of Neonatology, UMHAT “Dr, Georgi Stranski’, Pleven

Abstract

Autosomal recessive congenital ichtyosis (ARCl) is a group of non-
syndromic disorders of keratinization that is characterized with clinical and qenetic
heterogeneity. The main skin phenotypes are Lamellar Ichthyosis, Congenital
Ichthyosiform  Erythroderma and Harlequin lchthyosis.  Genetic  analvsis  has
implicated nine genes involved in the eticlogy. Most of the patients with ARG are
born enveloped in a collodion membrane (Collodium baby) and the incidence of this
phenotype is between 1:50000 to 1:100000 for the European population. Collodium
baby is usually associated with a premature delivery, increased perinatal morbidity
(40%) and mortality (10%). Concerning Bulgarian population, there is no published
data about the incidence of this disorder and the common mutations.

We report a case of a female baby with the phenotype of Collodium baby.
The neonate (born in 36-37 g.w.) was covered by a translucent parchment like
membrane. She also had dysmorphic features: ectropion. small wrinkled ears, short
neck. brachydactyly with hypoplastic nails. The skin status showed typical ior lhe
disorder evolution: desquamation of the surface that revealed erythroderma. In the
next few days the baby was getting worse and died at the 5-th day after birth due
to Staphylococcal sepsis.

The genetic material from neonate had not been obtained. because of
the complications and early death. The parents had been genetically tested. The
analysis of mother started with the sequencing of TGM1 gene (the most comimon
gene involved in the etiology of ARCI) did not reveal genetic defects. The following
analysis of ALUX12B gene detected ¢.1562A>G (in heterozygous state) and the
same mutation was confirmed in the father.

The achievement of a precise clinical and genelc diaginosis i cases with
ARCI gives better opportunity for adequate genetic counseling of the affected
families and effective prevention (prenatal diagnosis) of the disease.

The reported case of Collodium baby will contribute to enrichment of
the knowledge about incidence and genetic { ! ]

Bulgarian population.
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TEMA HA BPOA

W. MoppaHosal, P. Apcos?, M. Bacunes?!, M. BuHoBa?, . Xansamkuan® 3, Kambyposa?®, K. Kosauesa®, [1. locnoanHos?
'KaTteapa ,[JlepMaTtonorus, BEHepoaorus u anepronorua”, MeamumHeku yHusepcutet — [NaeseH

2Kareppa ,Jercku bonectn”, dakyntetr MeguumHa, MeaULMHCKU yHUBepcuTeT — NneseH

*KaTenpa , MUKPOBUONOrMa, BUPYCONOrUA U MeLULMHCKa reHeTuKa”, MeauumMHCKK yHusepcuteT — MNaeseH

CuHapombT Ha Netherton e pagko
3abonsBaHe, KOETO 4eCcTo Cb3aasa
CEepPUO3HU YCNONKHEHUA B HeoHaTan-
HaTa Bb3pacT. To MoKe Aa 3aBbpLUm C
NeTaneH U3xon B NbPBUTE AHU OT XKU-
BOTa Ha HOBOPOAEHOTO, AbJKall ce
Ha AexuapaTtaums, xunotTepmus, sary-
6a Ha Terno, pecnupaTopHu UHGeKLUn
1 cencuc. 3abonsBaHeTo ce cpeLia
npu 1:200 000 HoBOpOAEHU W 3acara
NPEeAOMUHAHTHO XeHCKua non. Knu-
HUYHUTE NPOABU Ha CUHAPOMA Bapu-
paT OT CbBCEM NEKA KAWHUYHA U3ABa,
NpoTWYaLa ¢ KapTuHata Ha ichthyosis
linearis circumflexa, no ekcponmatus-
Ha epuTposepmusa. Apyrn yCnoxHe-
HUA, CBbP3aHU CbC CUHAPOMA, €a YM-
CTBEHO U GU3MUECKO n3ocTasaHe [1].

KAWUHUYEH CAYHAR

Mpenctasame  6-roOUWHO  MOMYeE,
KOETO NOCTbMNBa 3a Nbpsu NbT B Kau-
HUKaTa Mo KOXHU BeHepuyecku 3abo-
nasaHua, YMBAN — MNneseH. PoaeHo e
B 37 rectauuoHHa ceamuua ypes Lle-
3apoBO CevyeHue OT BTOpa, HOPMAJHO
npoTexkna 6pemeHHocrT, ¢ Terno 3350 r
u pber 53 cm. OT pakaaHeTo boneay-
Ba C reHepanuMsupaH eputem u egpo-
flamesio3Ha JeckBamauma no Koxarta.
Ha 5-aAHeBHa Bb3pacT, C HeOHaTaHa
uHdexums 1M B yBpeaeHo obLo Cbe-
TOsSHWE [eTeTo NOCTbMBa 3a JiedeHue
8 HeoHaTONIOrMYHOTO OTAeNeHwe Ha
CBANAE ,Npod. a-p Wsaw Mwutes”,
Codua, OTKLAETO € U3NUCAHO Chef
3-meceyHo nedeHue, 6es npomaHa B
cbCTOAHMETO — ¢ Terno 2900 r u gua-
rhosa Erythrodermia ichthyosiformis
congenita. [ipenopbyaHa e exeaHes-
Ha NoKanHa Tepanua ¢ eMONUEHTU U
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npocnegssaHe. Mopaau nNepuoanyHO
060CTpAHE Ha CbCTOAHWMETO, U3Pasa-
BalLO CE B CU/IEH EPUTEM, OTOK U U3TU-
YaHe Ha Cepo3eH eKcyaaT OT Kowata,
[ETETO HEKOJIKOKPATHO € XOCnuTanu-
3MpaHO U JIeKYBaHO 4pe3 MHTpase-
HO3HO MPUNOXKEHME Ha aHTUOUOTULM
1 Humanalbumin 20%, npunaraHu ca
NOKaNHU KOPTUKOCTEPOUAM U emo-
nuenTu. Mo AaHHW Ha malikata geTe-
TO MMa CWUNHO M3paseH AEHOHOLLeH
cbpbek. Ha doHa Ha HenpekbCcHaTo
NPoBEXAAHOTO ambynatopHO sede-
HUEe CbC CUCTEMHWU AHTUXUCTAMUHMU,
CUCTEMHW U NIOKANHU aHTUBMOTULM 1
EMO/IMEHTU, MalikaTa CbobllaBa, 4e
KOXaTa OCTaBa 3ayepBeHa U MHOrO
Cyxa, MOKPUTa C MOBLPXHOCTHU epo-
3UU U KBATEHUKABM NKOCNU C Henpu-
ATHAa MUpU3Ma, BKA. B obnactra Ha
KanuauuMyma U BbHLWHUTE CAYXOBU
KaHanu. [leTeto uma Kpexka u 4ynam-
Ba Koca. [1o noBoA Tesn onnakBaHWA
Ha 5-roAMWHa Bb3PacT TO e KOHCy/-
TUPaHO N0 AaHHW OT MEeAULMHCKaTa
[oKymeHTaumsa B Gay's and St. John’s
Institute of Dermatology, JTOHAOH, Kb-
[eTo e NoTBbpAeHa AuarHosaTa asTo-
30MHO pelecvMBHa BpOJeHa MXTUO3a
W e npenopbyaHa Tepanua ¢ Acitretin
8 Ao3a 0.25-0.5 mr/aHesHo. [eTeTo €
bamnnHo HeobpemeHeHo.

Comaruuen cratyc: [lete OT MDbKKUK
nos, Ha Bb3pacT 6 roa. n 2 meceua, ¢
Terno 19 kr v pber 109.5 cm, BMI - 17.
MomuyeTo e B 06po 060 cbeToAHME,
adbebpusiHo, € HepBHOMNCUXUYECKO
pasBUTUE CbOTBETHO Ha Bb3pacTTa U
nexko 3abaBeHo GUIMYECKO pasBUTUE.
CbpAeUHOCHA0BA U AWUXaTeNHa cucTe-
MW — BE3UKYNAPHO AMLIaHe, PUTMUYHE
cbpaedHa AenHocT. Kopem Hag HUBO-
TO Ha rpbAHUA KO, NaANaTopHO MeK

1 HebonesHeH, yepeH Apob 1 cneska
He ce nannupar yBenudeHu. Succusio
renalis — AByCTpaHHO OTp. leHepanu-
3MpaHa MUKPONOANA[EHOMNATUA, aHra-
wupaua cydbmaHgubynapHu, akcunap-
HU U UHTBUHANHU nepudepHU IMMOHU
Bb3/U ABYCTPaAHHO.

Hepmaronoruuen cratye: [latonormd-
HUTE KOXKHU NPOMEHU aHraXkupar Kanu-
NMLMYMa, MLETO, TANOTO W KpalHWLM-
Te Ha GOHa Ha reHepanmMsnpaHa KoxKHa

Kceposa. B obnactra Ha AMLETO W TANO-

TO Ce NPeACTABAT OT Andy3eH eputemo-
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ABSTRACT

The advent of new genomic technology - Next Generation Sequencing (NGS) - has led to an
expansion of knowledge and the introduction of new tests related to the genetic spectrum of
predisposition to oncologic diseases. Genomic studies have enabled the identification of both new
predisposition genes and new pathogenic variants (mutations) in already known genes.

We present the results of a study on genetic predisposition in women with breast cancer in
relation to age at diagnosis. The studies were conducted in the Laboratory of Genomic Medicine and
Precision Pathology of the "Leonardo da Vinci" Competence Center within the European project
BGO5SM2P001-1.002-0010.

A total of 203 women with breast cancer were analyzed using an NGS panel containing 94
cancer predisposition genes.

Patients were categorized into the following six age groups: under 29 years, 30-39 years, 40-
49 years, 50-59 years, 60-69 years, over 70 years. In the age groups under 29 years, between 30-39
years and 40-49 years, the most frequently affected genes are the highly penetrant BRCA1 and 2,
while in the groups after 40 years, the moderately penetrant genes (most frequently CHEK?2 variants)
are more frequently affected.

The use of panels with a larger number of cancer predisposition genes in genomic testing
expands the possibilities for discovering the genetic determinants associated with the disease, and
the description of the newly discovered pathogenic variants enriches the scientific database related
to this pathology.
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BuLeaenne

PakbT Ha rbpaara (PI), B cBeToBeH Mawab. e Haii-yecTto JIMArHOCTULMPAHOTO OHKOJIOTMUHO
3a00/sIBaHE M BOJEILA MPUYMHA 3a CMBPT cped skehute. [lo aannm 3a 2018 r., OposT Ha
HOBOZIMArHOCTHUMpPpaHuTe cliyuaun B cBeta ca 2,088,849, koeto npeacrapnsiBa okoso eqna YETBBPT
(24%) ot BcHUKM OHKOJIOTHUHM 3a60NABAHNSA, 3aCATAIIM KeHUTe. YCTAHOBSRA ce HapacTBaHe Ha
yectorara Ha PI' ¢ 3,1% ronuwno ( ot 641,000 3a 1980 no > 1,6 Mmunuona 3a 2010r.), karo Tazu
TeHAeHUMs ce 3ana3Ba u cnen 2010r., koeTo ce 0BsicHSBA ¢ yBEIMYABAHETO M 3acTapsBaHeTO Ha
HaceleHneTo. B cBeToBEH Mawad n3uncaeHns cpeneH puck Ha kena 10 74 roamiiHa Bb3pacT 3a
pa3BUTHE Ha pak Ha rbpaaTa e 5,03%.

3a EBpona. PI" ¢buio e naii-uecto AMATHOCTULMPAHOTO 3ab01sBaHe cpel skenute (562 500 npes
2018 r.). Cpeano 20% ot cayuante Ha PI™ B Espona ce ycranosssar npu skenn noa 50 roaminna
BB3pacT: 36% ce cpewar npu keHn Mexay S0—64 roamnm, a ocTaHaauTe Caydaun - Mpu KeHHW Hajl
65r. CmsTa ce, ue etHa ot 8 ehn B EBpona tie passue paK Ha rbpjaTa npejan 835.3-roauinHa Bbh3pact.
JKenure B EBpona, nounHanm ot ta3u amariosa npes 2018 ca 138 000 (Cancer today [Internet]).

3a bwarapus, HoBo quartocTuumpanute ciydan ¢ PI° npe3 2018 ca 4 016 (25.7% ot Benukk
HOBO JIMATHOCTULMPAHN OHKOJIOTHUHU 3a0079BaHNS CPeJl KEHUTE), @ CMBPTHUTE CYUan 3a chilara
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MONEKY/THU MEXAHU3MU HA KAHLEPOTEHE3A NPU TYMOPU HA OKOTO

3opHuua Kambyposal, leopru Banues?
1 KaTeapa No MeaMUMHCKA reHeTuka, MY-TneseH
2KaTeppa ,,OuHm, YHI 6onectu u N4x”, MY MneseH

A6CTpaKT

KaHueporeHesaTa, B 4aCTHOCT UM Tasu npu Tymopute Ha OKOTO, MpeacTasNABa
HEKOHTPONMPYEM PACTeX WU Pa3BUTUE Ha KNETKUTE, n3bArBalkM HOpManHUTe Npouecu Ha
perynauua. Tean 3abonagaHus, OT reHETUYHA rNeAHa TOUKa Ce AbAXKaT Ha B3aUMO/enCTBUETO
Ha reHeTWuHu dakTopu M dakTopu Ha cpeparta. B 3aBMCMMOCT OT ponATa, KOATO MrpasT B
npouecuTe Ha TyMOpOreHe3a, reHeTu4HuTe dakTopu ce AenaT Hai-0bwo Ha ABe — NpOTO-
OHKOTEHW U TYMOP-CynpecopHu reHun. Mo OTHOWeHWe Ha TyMOopuTe Ha OKOTO BCE olle ce
Npoy4BaT PasNUUHUTE MONEKYTHN MEXaHU3IMU.

Mo Ta3u NpuMyMHa CU NocTasuxme 3a Uesn Aa 0606WMM HanpaBeHWTe Ao0Cera OTKPUTUA B
ob6nacTTa Ha MONEeKyNApHaTa reHeT1Ka nNpu TYyMopwu Ha OKOTO.

HanpageHa belle cNpaBKa, BKNIOYBALLA PAa3NINYHW NNTEPATYPHU USTOHHWLM, 3a B/IMAHUETO Ha
Pa3NUUHU reHeTUYHU GaKTopu BbPXY PUCKa 33 Pa3BUTUE Ha TYMOPH Ha OKOTO, NporHo3aTta 1
TepaneBTUYHWUTE Bb3MOXHOCTU. AHAAU3NPaHU BAxa KNHOYOBUW FEHK, y4acTBaLM B eTMoN0ornaTa
Ha TymopuTe Ha OKoTo, KaTo Rbl npw peTuHobnactom, v bewe 0BCHAEHO 3HAYEHWMETO Ha
FeHETUYHWA TecT KaTo MOAXO4 B AMArHOCTUKaTa W JIe4eHMeTO Ha TO3u BWUA TyMOpW.
HaTpynaHuTe 3HaHWA 33 MONEKYHUTE MEXAaHU3MMW HA TAXHOTO Bb3HUKBAHE, KaKTo Npu geua
Taka M NPV BbH3PACTHM, 4aBa Bb3MOXKHOCT 3a pa3BMBaHe HA NOTeHUMANHWUTE TepanesTUYHN
NOAXOAM, CBbP3aHM C TEHETUYHUTE AedeKTH, KAKTO M Ha NepCneKTUBNTE 33 nepcoHannsnpaHa
MeuLMHa B OHKONOTUATA Ha OKOTO. Ypes KOMOWHUPAHETO Ha reHeTUYHU n3cneaBaHua u
KAMHWYHA NPAKTUKa, MOXe Aa Ce u3rpaaun epekTusHa CTpaTeriu 3a NpeseHLna u nevyeHune Ha
OUYHUTE TYMOPMU.

BbBepeHue

PakbT NpeacTasnasa rpyna 3abonsasaHua, xapakrepusupaiun ce ¢ HEKOHTPYAUpyemM pacTei,
nponudepauma W pasnpoCTpaHeHUe Ha KNETKUTE. OT reHeTMYHa rnefHa To4YKa €
myntudaktopHo 3abonasaHe, pesyntat oT B3aMMOAENCTBMETO HA TEHETUYHM (GaKTopu U
dakTopu Ha cpeaata. HopmanHuTe KNeTKU Ce NPeBpbLIAT B pakoBy, NOPaAK HaTPynBaHeTo Ha
pedektn (mytauuu) 8 IHK, kouTo morat Aa 6baaT repMUHATUBHM (yHacneneHn oT HAKOW OT
poAUTENUTE) WAW COMATUYHU (BB3HMKHAAW B XOAA HA MHAWBUAYANHWA YKMBOT Ha 4O0BeK,
CMOHTAHHO WAV MHAYLMPAHO NOA AEMCTBUETO Ha GpaKTop Ha cpepata)(l).

HeonnacTUYHMAT NPOLLEC Ce Pa3BUBa, KOraTo MyTauuuTe Cb3/laBaT NPEAUMCTBO Ha PaKOBUTE
KNeTKW Mnpes HOPManHWTE, KaTo NPaBAT Bb3MOXHO NPEOAONABAHETO Ha ectecTBeHuUTe
perynaTopHM MexaHu3MW Ha KNeTbYHMA UWKBA W MMYyHHATa cucTema Ha opraHusma. B
pe3ynTaT Ha BCWUKO TOBA, M3MEHEHUTE KNeTKM 3an04BaT a ce AeNAT HEKOHTPOIMPYEMO U A3
ce pasnpocTtpaHasaT(1).

feHUTe y4acTBalyM B KaHLUeporeHesaTa, B 3aBMCUMOCT OT pONATa, KOATO WMat BBbPXY
KneTbuHaTa nponudepaums, Morat Aa Ce pasfenaT Ha ABe OCHOBHW KaTeropuu: Tymop-
cynpecopHu reHn (noaTuckawu nponudepaumaTa) M NPOTO-OHKOrEHU (akTMBMpaLLK
nponudepauuata) (1).

NpoTo-oHKkoreHwu (MOT) ca HOpMaNHW reHn, YnnuTo 6enTbuHM NPOAYKTW aKTUBMPAT KNETbYHATA
nponudepauma. BenTbyHUTE NPOAYKTU HA TE3U reHW Ca: PaCTEXHN dakTopUu UK peuenTopu
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0-p 3opHuya Kambyposa

FMABA3
FEHETUKA HA TPOVHO HETATUBEH
KAPLUVWHOM HA I'bPAA (THKT)

Asmop: 0-p 3opruya Kambyposa

TpoiiHO-HEraTUBHIAT PAaK HA I'bP/aTa € C arpECHBEH XOJ, 3aCsTa M0-4€CTO MJIA/IU JKEHH
(01 40 T.), 4€CTO Ce AMATHOCTULIPA B KbCEH CTA/IM, TyMOpPa OOHKHOBEHO € C IO-TOJIeMH
pa3sMepH, HUCKO-TU(EPEHIMPAH U C TI0-4eCTO 3acATaHe Ha JMMPHHTE Bb3IIH (1, 2]. 3a-
GOIABAHETO € C MO-arPECUBEH X0 OT APYTUTE XUCTOJOTHYHH THITA HA KAPLMHOM Ha I'bp
nara (KI'), kaTo ca ycTaHOBEHH [O-BUCOKA YECTOTA HA PELIUIMBUTE U N10-JI0IIA IIPOTHO32
KaTO TE€3U XapaKTEPUCTUKHU B TOJISIMA CTETIEH C€ JIbDKAT Ha TOBA, Y€ MO-rojiiMaTa 4acT ¢
THKT ce quarHocTHIHMpaT B KbeeH (3-1r) cragmii [3]. YcTaHOBEHO €, 4e Hail-4ecTo pe
I[MAMBA CeE TOsBABA MEXKIy 1-3 roAMHA CIIe/l JMarHOCTHIIMPAHETO, @ CMbPTHOCTTA € Hak
BHCOKA B ITBPBUTE 5 TOMMHHU OT JieueHHeTo, cpaBHeHo ¢ apyrute He-THKI [4]. Tosu Th
KT ce xapakTepH3upa ¢ To-100bp OTroBOp Ha HeoamioBaHTHa XumuoTepanus (30-40%
}i ALMEHTHTE C TAKBB OTFOBOP HMAT I10-106pa MPEKUBIEMOCT. 3 ChKaIeHHE, [TAIlHCHT
¢ HeoObp OTrOBOP CJIEl XMMUOTEPAIHsITAa HMAT MHOTO JIoIa MporHosa [5]. Peuuaus
ciext TNBC ca cBBP3aHH C BUCOK PHCK OT METacTasHpaHe B Oy Ipo0 MM LEHTPaJk
HEpBHA CHCTEMA, | TIO-PSIKO KOCTH, KaTO CPeIHATA MPEXKHUBIEMOCT B TE3H CIIy4au € OKOI
1 roguna [4, 6-8].

Hopann BCHUYKHU I/I36p0€HI/I XapaKTEPUCTUKN HAa TO3U XHCTOJIOTHYICH BapuaHT Ha U

YCHIIMATA Ha y4eHHTE IPOIBIDKABAT Ja Ca HACOYCHH, KaKTO KbM H3yuaBaHE HA €THONG
rusita Ha THKT, ¢ nen npouiiakTiuka U paHHa JMarHOCTHKA, Taka i KbM OIPE/IECIISAHE E
TOYHATA MOJEKY/IAPHATA XapPAKTEPUCTHKA HA TyMOPa, C LE MPOrHo3a U e(peKTUBHA NE

COHAJM3HUPaHa TepaITusl.

ETnonorna Ha TPOMHO-HeraTMBHUA PaK Ha rbpAaTa

OT reHeTUYHa rnefHa Touka

Ot rerernuna riegHa Touka ernonorusra Ha THKI, kakto u Ha Bcu4ku BiI0BE K
MynTH(hAKTOPHA, PE3yJITaT OT B3aHMOJIEHCTBUETO Ha TEHETHYHH (PaKTOPH (MyTanun), ‘

CIIE[ICHU WK TIPUIOOUTH, M HereHeTHuHH (akropu (puckosu dakropn). HereneTnanm
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TDoUHOo He2amueeH KapyuHom Ha ebpaa. MOpd)OﬂOZU‘IHU, UMYHOJI02UY4HU, 2eHeMUYHU U mepanesmuyHu acnekmu

maBa 5

PE3YJITATU OT COBCTBEHU NPOYYBAHMA

fsmopu. 0-p 3opnuya Kambyposa, 0-p Ionuna Jamanosa,
sou. 0-p Hamanus Quauneuposa, npogp. d-p Casenuna Ionoscka

feHeTYHO npeapasnonoXxeHve npu xxeuu ¢ THPI

ALIHAT eKHII IPOBEIEe OGLIMPHO IPOyYBaHe BhPXY FeHETHYHATA IIPEIPA3IOIOKEHOCT
T’ cpen bearapcku mauuentku. IIpoyusanero 06xBana 202 KeHHU C XUCTOJOTHYHO
wsad PT, He cenekTHpan 1o BB3pact, GaMiIHa HCTOPHS H XHCTOTOTHYEH THIL. YeTa-
=ata or Hac vecrorara Ha THPT e 16,8% (34/202), xoeto cbBrana ¢ JIMTEPATyPHUTE
¥ OT IpOY'BAHMs NPABEHH CPEN APYrU nomynauuu [1, 2, 3]. Hamepenara cpenHa
WIECT HA IMarHOCTHIMpaHe cpen nanuenTkure ¢ THPT —44 . ¢ c moeye ot 10 roguan
\%1ka B CPABHCHHE C OCTAHATMTE XHCTONOrHYHH THIIA, KBJETO yCTAHOBEHATA CPeIHA
WECT Ha IMarHOCTALMpaHe € 58 1. [eHeTHUHHAT aHanu3 Gellle IPOBEeH ChC CeKBEHM-
© 0T CleNBallo nokoneHue ¢ riargopma Ha Illumina® (MiSeq DX, NextSeq 550), karo

& HM3MO0JI3BaH TapreTCH MaHes, BKIKYBAIll 94 reHu 3a NPpEAUCIO3UINA KbM OHKOJIO-

wew 3300/1BaHKs. YCTaHOBEHATA YECTOTA HA HOCHTEJICTBO HA MIATOTeHHH/BEPOSTHO Ma-
“EH BApHUAHTH B ICHUTE 32 NIPeIpastionokenue cpex xenute ¢ THPT e 41,2% (14/34),
SOCHTEIICTBOTO Ha raToreHHu Bapuantn B BRCA1/2 3acsra 32% or sxenure (70%

| \TXPHTHTE [IATOTCHHU BAPHAHTH), @ M3MEHEHHATA B IPYTH TIPEIPasIoNaraiii FeHy —

+ ot ax. CpeqHaTa Bb3pACT Ha AHATHOCTHIMPAHE [PH BCHYKH JKEHHU, HOCUTEIIKU Ha
wesatuBHA MyTanmu € 40 1. (29 1. 0 61 1.). Cpen xeHure, JMUATHOCTUIIMPAHH HAaJ
' S53pacT, HE OTKPHXME HOCHTENICTBO Ha MyTaiun B BRCA 1, kakTo u B apyrute pen-
WiiJaraliy reHd, HO HaMepUXMe IPH e1Ha manueHTka (2,9%) MUArHOCTUIIMPaHa Ha

| - maroreHeH BapuanT B BRCA2. YeTaHOBEHHSAT OT Hac IPOLEHT Ha HOCHTEIH € BICOK

WesHCHME C ApyruTe EBponeiickn momynauuu (moknaasaHa uecTora 15%-19%) [3],

¥ CTOHHOCTTA € 1M0/l00Ha Ha Ta3H, KOATO ce OTKPHBA IIPH nomysanusaTa Ha Agpoame-

pasiTe (39%) [4-9]. ChiuecTByBar 1Be Bb3MOXKHH 0GSCHEHHS 3@ TOBA: IIBPBOTO €, ue

HPTATa € OTHOCHTENHO Mallka (34 XXeHH); BTOPOTO e, 4e M3CiIeBaHa IPyIa ce ChCTOH

l-ro1iamara e Yact (okoao 80%) OT marmeHTKH auarnoctuuupanu ¢ THPI na mnana
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