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Disease free survival was significantly associated with lymph node metastasis
(p<0.0001). No significant association between the studied protein expression and
disease free survival.

Targeted therapy to these proteins could be applied in a proportion of small cell
carcinoma cases, especially patient with positive c-kit expression.

Further studies of various protein expressions such as COX-2 in cervical small cell
carcinoma would certainly provide noval understanding in cervical cancer carcinogenesis,

leading to new cancer prevention and treatment strategies.

Keywords: COX-2, survivin, c-erbB-2, cervical cancer, small cell carcinoma
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Waweunuluain a1nn19Annses (pap smear) WaslATINNTTONA FINVUUINNNATINEN

a ' o o dld a a ' < o < e‘
81 wallanstdauas n1saneied Adsrdnsnn  winsiahnuegndsauiunzifaing
vesdududuniiaesasivalansauiaass ing feuas 80 1emziinlnuagn husfadia
squamous cell carcinoma AaUAIRNsANEAdeNe R UNT Rt us MU

v a < a 1% ' ° ¥ o < a

ndunalnnsdiialen audenisAnduenluady inlinisinmusdanuagnaia

. P e o aa v a X o
squamous cell carcinoma HUUINNNTALAU LATaRIINNTTEATINTRE{ N TNAIN U RR

vfnuagnaiia neuroendocrine carcinoma  unzidannulalives faead
agnFanay 5 1aNzininuagnianNe ANNAIAYNINARTATEINETTiatiagnd
541ﬁLﬂﬂﬂn1??:udﬂwu precancerous lesion 484 cervical neuroendocrine carcinoma
o’ :l/ einn o Y = . . . v ' 4' 4 1 [
At aeurnatiadelsa filaeaatlu invasive carcinoma uda warnnnIATaiNeglatag)
1u stage Il (W3annndn) HAniswennsallsausinnn (lunnseey) Jdnsanissandanan la
1 %4 o 1claa o -'-il v P
arunsanensallsals uasdalifiasinmnlanas
s o A LT A s .y e o o
Survivin 1fluli/siunatlungu inhibitor of apoptosis protein’ HAuaNBASLUSINTS
AEILLLIY apoptosis YBIIAR 1AEHIUTLIUNNT caspase dependent LA caspase
: 4 oo aa o ;
independent Tuam@aiudn survivin HpnsaiAana lunsihatimaneaes anticarncer
AJ ] 2 _ «
target therapy  (iaeanasaa lainy survivin Tuttasiinfaasuyss uaziinisnsaanung
v
WARIBANTAY survivin (survivin expression) laaduziFavanaaiia Iaan1sAnmtiadan
P . & o o ala ¥ o v o
survivin expression wilsunduiudnsnisrentanregilee uas arunsatinn 1iduiladely
2 ,
nswensallsafiug (poor prognostic factor) 181
AINNIANEAINANAUFIDA survivin expression Tunsnensallsasasdiloenzisa
UnuAgneiia squamous cell carcinoma W91 survivin expression HANNENRUSREINT
UaRIATYNNETANL tumor progression, histologic grade, UWa¥ clinical stage
utfaqii Hs1ea1ue89 survivin expression seALAN TuaadLnFATayremane
9m 1Iu T-lymphocytes, stem cells, neutrophils, megakaryocytes, endothelial cells,
hepatocytes, gastrointestinal tract mucosal epithelial cells, neurons, endometrium, cervical

mucosa cells, oocytes, Wa% spermatocytes us  WANIUNNIWINUIENFUNZE

. ] < o ° - ] -4‘ o ' al B
antisurvivin target therapy fitaeandfiudall  HasandelieiinisnasAne survivin
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Study design: Retrospective cross sectional study

Case detection: AUAUMN case Q1N pathology report file U ANAATINENEINEN ARLE
UNNEANEAT Nu1anenaedeelu

Case confirmation:

fhenzdalnuagnaiin Small cell ynseldfunsitaduuazeaunalngnensunned
Aenanydrunen3aneniing uaz nnaeldFunig review histological slide TatnenFuwne
t%ﬂ')‘li’ltgﬁ"ﬁ&ﬂﬂ’ﬁ?mmu?‘n‘n warflaNAm  immunohistochemical  markers  (NSE,
chromogranin A, synaptophysin, CD56) atinsiag 2 wiia

Samples: éﬂw'?;‘lﬁ%’umﬁﬂw"ﬂ M AIAITINENEINEN ADUEUNNEIAERT
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uu‘s’qﬂqnumqnv?mum?'lﬁ'lmﬁnm Aa 75 98 mnndﬁmwéﬂwﬁﬁquom‘lﬁmn sample
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Variables: ¥esaiialufildlunisAnmldun ang, severity of lesion daudayadmiu SCCA fi
HlunsAnmldun clinical stage, tumor size, histologic grade, depth of stromal invasion,
lymphovascular space invasion, parametrial status, lymph node metastasis, c-kit
expression, c-erbB-2 expression, expression, treatment, WAL disease recurrence
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WalFeumen nquu:mﬂﬂnumqnwwu c-kit expression (c-kit positive) WAy NQuvI
laiwws c-kit expression (c-kit negative) lunnszaizanslsn wudanguil c-kit positive ihugilaes
luszaza (Stage <IIA) (7/7, 100.00%) HINNIINGUT c-kit negative (40/66, 60.61%) Bl
UUAAYNNANE (p=0.046)

o oy |

WanfFuuiiey nguuziFainuagniny lymph node metastasis (LN positive) Waz
nquAliwy lymph node metastasis (LN negative) wudnguil LN positive ftlaeil
parametrial involvement 11NN9INGuA LN negative vialu early stage wa< all stages @einadl
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oy e . \ a . %
#iedl disease recurrence  NINNIINGNN LN negative vialu early stage uax all stages
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ol . . ' ' i rd
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aa o o 1 e‘ u [
nNaas  (p=0.028 uar p=0.025 ANKIAL) WATNQUN recur positive c:{ﬂ')ﬂﬁ lymph node
1 v

metastasis AMNNIINGNN recur negative M3lu early stage Uaz all stages atiilt&ATY

NNANA (p=0.019 uas p=0.026 ANKIAL)

HA mwnaaadquﬁ 2: AMNANNURTENING protein expression, clinico-pathologic
parameters N\ disease recurrence lugtlaanziFeathnuagneiia small cell carcinoma

lasefduiusiudisease recurrence luynszazanlsa (all stage) laun lymph node
metastasis(p=0.006), depth of invasion(p=0.045) uazseeizaaalsa (p=0.042) dauluszes
siuaaalsn (early stage) fladeiduwusiuDisease recurrence 14un lymph node
metastasis(p=0.005) waz depth of invasion(p=0.044)

Lﬁﬂ%tﬁﬂ:ﬁ’aqmﬁmﬁuwu multivariate analysis TadtfiduiusiiuDisease
recurrence lunnszazaaalsn (all stage) atinalad Aty 1éiun stage (p<0.0001) uaz flade
FduWuSTUDIsease recurrence T early stageeinaiiugdAcy 1éun HPV 18 (p<0.0001)

o : o co
Protein expression nAne Liflauduusiu disease recurrence 1ol
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HANITNARDIAIUN 3: AMMNANNUSTEUING protein expression, clinico-pathologic
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parameter NU disease free survival ’lugﬂQﬂuzLNﬂﬁnNﬂ@n'ﬁuﬂ small cell carcinoma
910 multivariate analysis wWulen 1 Tade NN Udisease free survival laun
lymph node metastasis ¥ialuearly stage wa all stage atinaiintdnAty (p<0.0001)

s i a‘ ' o o . .
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UNINTURIUN 1: NMITURAIBANUD survivin, c-erbB-2 WAL c-KitWAZANNANWUS

TN protein expression WAE clinico-pathologic parameter 'luéﬂ')smztgqﬂ'muﬂgn

= .
%Um small cell carcinoma

1.1 nMsuamaaneen survivin Wgilaanzdalinuagnaiia small cell carcinoma wuas
NANMAANL nuclear expression 4%(3/75),cytoplasmic expression 22.67%(17/75) uazi
pudNWUet T Atyiueiyaesdilae(p=0.004, negative correlation) wsilainw
ANNANWUSTIU clinico-pathologic parameter %38 protein expression a

Lﬁmmnuam?wmamﬁwudqﬁ survivin expression W cervical small cell carcinoma
wasnn 1519 survivin 1w target therapy aafitanavae

1.2 nsuanteanaes c-kit Wwiilenziehnungnaiia small cell carcinoma nsAniing
c-kit expression 9.33%aend1N15ANMI189 Wang HL, et al27.27% uaz Ohwada M, et
al 42.86%

uﬂnmn&umsﬁnmﬁﬁqwumwd’uﬁuﬁﬂmeﬁﬁﬂ@nﬁm?wdw c-kit expression i
stage (p=0.046, positive correlation) WANFNIATN NITANETY Wang HL, et al 'Tilﬂziwu
ANANRLERINENY WinsAnmTsedldna A A o-kit expression Tadunusiu
p1gragilaauaznisnensailsn

flauarazny c-kit expression ﬁﬂﬂuﬁiéﬂ')ﬂﬁﬁ positive c-kit expression U1azH
Tanaiazldfunsnmaas tyrosine kinase inhibitor (Gleevec, imatinib mesylate) 34
1@ lunsinm gastrointestinal stromal tumor wiluanuziideliieyaifiuafunis
§nw cervical small cell carcinoma #agignAanaanassiasadenisanssaly

1.3 n1suanseanaes c-erbB-2 Wudilenzfanuagnaiia small cell carcinoma nisdnwii
laiwy c-erbB-2 expression AREARITUN1TANEI229 Straughn JM, et al 0%(0/16)udl

WANFAINATN NITANEITRY Tangijitkamol S, et al %9 WU c-erbB-2 expression Qeﬁq

41.7%(10/24)
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1.4 Wianmagauanuduiusrasiiadusineianm wudd
- Lymph node metastasis NANMNANWUSAU parametrial involvement War disease
recurrence (P=0.012, positive correlation)
- Parametrial involvement HAMNANWUSAL TuATRINTISY (size) uAT lymph node
metastasis
- Lymphovascular space invasion HAMNANRUSILIUIATRINISN depth of invasion Az
HPV type 18
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= v T . .

- sruzandlsAtl ANANWUSAY c-kit expression

° ' o t‘; . 1l o o [l ]
- HPV type 16, Aaunsraansnauilulsagn (site of recurrence) muﬂo’mﬁuwuﬁﬂmqu
vadAyiuiladelaiae
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13 [ ;
nmaAnminuiadenduiusiubisease recurrence lugilanzfnlnuagneila

small cell carcinoma @i lymph node metastasis, depth of invasion wassseizaasisa (FIGO
‘ B AJ 1= LA "
stage) 491 Protein expression nAn Taifiaanuduiusiy disease recurrence Latl
o A o o/ o 4 o '
tadtnduiusiudisease free survival wuiien 1 tadeléiun lymph node
metastasis 1luearly stage Ua¥ all stage atinaiiitig1Aty (p<0.0001) dau Protein
A A [ o o’ = .
expression Ane LdfAnuduiusiy disease free survival 1agl
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$MENULAEINYU cervical small cell carcinoma NeMUNN seydadandunugiunig
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stromal invasion (49)
.J ' " o 1 o ©° o’ %
H5189UANL91 c-erbB-2 expression AAuduRusatinaiitaddnyiu disease free

] < . . ] y < .
survival TﬁﬂWU’)'}Q’ﬂ')ﬂwﬁ negative c-erbB-2 expressnonﬁ survival ﬁum'lé'ﬂfmvlﬁ positive

c-erbB-2 expression 821 c-it expression TifianudunusatinalidadAtyiu survival
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2. filhenzSahnuagnaiin small cell carcinoma sfinasnennsaflsafilaiduasmintal
rauaussanisinmunsguearliiulsslumiaannsinmndae  targeted therapy
Tmﬂmwnzéﬂqa‘?{ﬁ po‘sitive c-kit expression Wnaziilenafiazldiuntsinmias tyrosine
kinase inhibitor (Gleevec, imatinib mesylate) %dmuﬂmumﬁnwﬁ gastrointestinal

stromal tumor
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1. 541ljtﬂﬂﬁnﬁiizqdﬁwu precancerous lesion 484 cervical neuroendocrine

. o :’/ AAA as £ % < - N 4 v '
carcinoma (9) AW seurnIladelsa iRy invasive carcinoma uda wazunndn

dl d‘ R 2 1 < '
Araniaredilaeaglu stage Il (WFannndd)
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o 1 o A A 1 1 o~ ¥
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- q median survival rate U5z 22 1 .
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- amn1gsanTIman 2 1 NinaeFanay 38 . TadeuN e LN USATIN1TTATIAN

51 (Farar 40-90) 1aanziFalnuagneiia squamous cell carcinoma .

Survivin
v
o o

; A 1 1 - . . H 4 1 S
Survivin (HulusAunag lungu inhibitor of apoptosis protein’ AAmuaiRAadugINIg

ALY apoptosis 10184 el uILIUNg caspase dependent WAL caspase
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independent  TuefAR@aiud survivin HAnsauTAna lunisiludimaungaes anticarncer
target therapy i@ AR lainy survivin lugadiinfaeanyed uaziinsnsaanunas

WAABANYAN survivin (survivin expression) Taguzmana s B D] 111 uz5avaan

NziiUematia non-small cellcarcinoma @ uzifaialy NUTAND [

/U7

nzifamlduasnszinizeinns B{8) nziamanlaTiia melanoma £

wuiidaslnuazanme . PUAER TR u

NLTUFTUYN

s 4
UNIRUBEBDAUNATNITAN (sarcoma)

nziFanuagnatia squamous cell carcinoma §@8), nzisudiayinswagn

BILl uar nzifesianuuvaes @8l TaansAnmumanilitiaddn surviviun expression

wlsnnduiudnsanisseadinasdilos uay amnsaraanldifuiladelunmwannsallsaiie

(poor prognostic factor) &

ANNTANEIANNANTUEIEY survivin expression Munswensallsatesgilaeuzida
Unungnaila squamous cell carcinoma W41 survivin expression HAMuANRUSaENa]
WadAYNNADENL tumor progression, histologic grade, Waz clinical stage -

Tutlaqiiu 518914189 survivin expression sxAuANT lwaasnfrasuyutivane
TURA l (U T-lymphocytes, stem cells, neutrophils, megakaryocytes, endothelial cells,
hepatocytes, gastrointestinal tract mucosal epithelial cells, neurons, endometrium, cervical

v v
mucosa cells, oocytes, WAy spermatocytes UAU  UWANIRNNIWRILIEFUNEIT
& . & o o o - ] d. A v v
antisurvivin target therapy fisAsaLiiueialy Lwaq'-'nnn'wvnmamluugvagnnsxqulmﬂu
v

UTTAAI LU NTFUFIUN NUFFHRNGNUNIN NTFAENE NETEENIIMASY NU
o 1 (-3 3 . -l a [ :’«
a1l&lug) uar nzfereindrniieats uazld antisurvivin treatment 1iiasine Mansda
antisurvivin (T34A using adenovirus, inhibition of T34 survivin by flavopiridol, SiRNA for
survivin using adenovirus, C84A survivin plasmid plus tumor specific CTL, 8 shRNA for

. & ! . - .
survivin) avldludauiiiesen uay n193n peptide blocking survivin and heat shock protein
90 interaction inuaaaden wudnfinasnisrauauITeTasNsIFsan1T et TR
3 o X

(n:t?wﬁmmmﬁnm 40-70%, aANTITNTEANEADINLLIN, d’mwmamﬁ%mﬂﬂmumu, Wy

y « < °‘ o :'/ v < & < 1
apoptosis 1BUIRANLTIUUNIN, dudanisaFanseaifanlugaduai) wazluiny
uadna@aeaInns14 antisurvinvin treatment ludninaaas -

o o ' a s e . -3 ]

WavandsliiraiinianisAnm survivin expression lunziianuagnaiia small
cell carcinoma N1MiaY  A9WAMUNIIIN survivin expression a1aaz@runsatinnnldlunng

¥y < a n‘l’ v ﬂ\' 1 :ll . . < a
nensallzaredihenvidaaialls uartidlindiumnwy survivin expression TunziFeaiin

1 Ao lifiaoumdaluniniy antisurvivin target treatment 1 4Fndilan luaunas
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C-erbB-2
c-erbB-2 (HER-2/neu) 7@ epidermal growth factor receptor 2 ulusAunasuau
v P dy [l U " - . o
nnsa¥lag oncogene Tisiuilag/lungu thyrosine kinase receptor family uazlutlaqriy
Iafunssenfuiudn lunasgunisquainedihanzifasnum azfeensa expression 184
c-erbB-2 lulladEianziFusinun Wesan filaenziFasuniiil high expression 184 c-erbB-2
I dl ' =) -3 ] < d’l ¥ < k%
ariinanensallsafiutiuaziinisgnainaenziivatnmnda wananiilugileuziasi
WNPH high c-erbB-2 expression aziin1snaLauasiasen1sine e l#3y target therapy

(anti c-erbB-2, transtuzumab, Herceptin) fauiugaltinge @2 lunisAnwnzidalin

umqn‘nﬁm small and large cell neuroendocrine carcinoma 911421 24 318 lusnaUsenA
WUI1 41.7% 1990ATE expression 184 c-erbB-2 WATWLAMNANNUTFENIN no c-erbB-2
expression WAz short survival ' Faiudaianudullgen Herceptin @1aazdanliglae
uzFalnuagnaiia small cell carcinoma lutlszmalnefinisaevusuassanisinmiiaty

WAL expression 189 c-erbB-2 lultaanziia
C-kit

c-kit proto-oncogene muaumm%q transmembrane tyrosinase receptor 7891
CD117 (Hlasanasaany expression 1aslusiiuglaiiluunumnaavasiiasantiia
gastrointestinal stromal tumor A4 lAHNIIWRIWA target therapy (anti CD117, Gleevec,

. P dl o A ' o a) o a g
imatinib mesylate) Telutlaqiiunaduiiunsinmntesiunsiindiuaznisnsransvedlsa

o 1 e « P a o °
WAINFAN HHARTgA TunsAnmnzifalnungnatia small cell carcinoma 472w 21
s18luA9UsEINA WUI1 43% TRINUTIH expression 184 c-kit Icﬁ’ﬂu‘%eﬁmwmﬂu‘lﬂ‘lﬁdﬂ
imatinib mesylate 81aazdae WlaanziFanuagnaiia small cell carcinoma lutssina

] o A‘ 1 2 e o« <
Ineinsmauduassian1sFNEINATY MINWL expression 184 c-kit lulTaanzis

¢

ngiszaIAnsnaans

[

Innilszasn

o

- daguszavAvan
o - .
O eAnmdndouranuiinnuagnaiin small cell carcinoma Tutszans

4 3l .
ne NTUN7UEARBNTEY survivin, c-erbB-2 Uay c-kit

o/

- AnQUsTavATaq
' . s . v al
O aRAnEIAMNANNUFI8S survivin, c-erbB-2, c-kit uay tadeunldnensallsa

A < - .
au lunzifahnuagnatia small cell carcinoma
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J o o s g . -~
O LW'ﬂﬁﬂH’]ﬂ')']JJﬁJJWNﬁ‘II’!J\] survivin, c-erbB-2, c-kit Laz 'ammm?ﬁ‘ﬂm%mm

k% < ] P
gﬂoﬂu:tﬁ‘\iﬂ’]numqn‘num small cell carcinoma

AUNAFIUNITNARDS

.

The expression of survivin, c-erbB-2, and c-kit are correlated with the conventional

prognostic parameters and the disease recurrence in small cell carcinoma of uterine

cervix

Using these molecules, it is able to build the prognostic model of cervical cancer.

Using these molecules, it is able to classify cervical cancer cases to provide the

suitable treatment protocol.
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4’ o Qs aa
LEARNUIRE —AFNITNARBY

Study design: Retrospective cross sectional study

Case detection: AUAUWT case 41N pathology report file 4 NAIATIINENEINEN A

UNWNEAARS Nuanenaedes v

Case confirmation:

gilheanzdalnuagnatin small cell carcinoma Wnsalafunisaiiadeuaraeanunaiaeg
a LE i 4 aa o . . . .

WeNBUNMEMT ATy AunenFaneniFiag waz ynaeléFunis review histological slide Togs
a A i aa _a . . .

WENBUNNEMI TR YA unenBIneFT  uasdflan®@a  immunohistochemical markers

(NSE, chromogranin A, synaptophysin, CD56) atinatiag 2 4

Samples:  filogldfunisitady o MAMTINENEANET  ATUNNEAART

ananendedenIuad seudnetl 2538-2551  uaseiail paraffin blocks waesy Teauaudilae

< ) Ao 4 i\ o vy o v
uzifahnuagniauuaminmAnm Ae 75 91g uanndrdiuaudilaenamanlaann sample

size calculation (50 §1¢1)

i 1y ] ad o v
AN 1: ﬂgﬂﬂﬁﬂ]ﬂ"]lla:'lﬁlnu‘ﬂﬂu‘ﬂ

1 ad @ v
1234 ABNUTYA

fuduann pathology report (2538-2551)

dufuann OPD card w78 pathology report form u?‘ﬂ‘ifmﬂﬂmnuﬂoﬂ

=31 = a Ly ] <
UITUTTINE T ATUEUNNEY (MUQEl = ﬂ)

Clinical staging

fayaanuiaanzFniFTIneg Anzuwnedy

Histologic parameters

Depth of invasion(inner/middle/outer third of cervical stroma)
Lymphovascular invasion(positive/negative)
Parametrial invasion(positive/negative)

Lymph node metastasis(positive/negative)

Survivin expression

Immunohistochemistry
--Nuclear expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity
- Cytoplasmic expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity
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c-erbB-2 expression

Immunohistochemistry
- Membrane expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity
- Cytoplasmic expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity

c-kit expression

Immunohistochemistry
- Membrane expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity
- Cytoplasmic expression

- Negative: < 5% of tumor cells or weak intensity

- Positive: >5 % of tumor cells and moderate-strong intensity

n1ginlsm

fayaanuistnzifaiEiT Safm uaztsalow anzunnaAans
umanenaendea v

1. Surgery

2. Radiation

3. Chemotherapy

n1santiulea

1. Alive without disease
2. Recurrence at month ____
3. Metastasis at month

4. Death from disease at month

IHC protocol using Dako Envision system and formalin-fixed, paraffin-embedded tissue

- Three-micrometer tissue sections were mounted on positive charged slides.

- The sections were deparaffinized in xylene and sequentially washed in graded ethanol

and finally in phosphate-buffered saline (PBS, pH 7.4).

N d
- Epitope retrieval was done (318818810 AIA1919N 2).

- Endogenous peroxidase activity was blocked by immersion of the slides in methanol

with 0.3% hydrogenperoxide for 30 minutes.
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- The slides were blocked with a solution of 3% normal horse serum in PBS for 10
minutes at room temperatures.

- The slides were incubated with the primary antibodies (38azIBYA ﬁdﬁl’]i"nﬁ 4)., 1
hour at room temperature.

- The slides were treated with anti-rabbit IgG conjugated to horseradish peroxidase-
labelled polymer (Dako, Envision) for 30 minutes, at room temperature.

- The slides were be incubated with 3-3'-diaminobenzidine for 10 minutes

- The slides were counterstained with hematoxylin, and coversliped.

Linear array HPV genotyping test
DNA extraction:_Five paraffin-embedded sections, each of which was 5 um thick, will be
cut from each specimen. After deparraffinization in xylene and rehydration in ethanol, DNA
will be extracted from the tissues using QlAamp Tissue kit (Qiagen) following the
manufacturer’s protocol. A final elution of 40 pl will be stored prior to the PCR reaction
HPV testing with L-1-consensus primers:_All samples will be screened for the first PCR
amplification with primers MY09 and MY11 located within HPV L1 gene. The amplified
DNA samples will be re-amplified in nested PCR using primers GP5+ and GP6+. The first-
step PCR of 25 pl total reaction, 3 pl of DNA solution will be used and 3 pl of the first PCR
product will be used as template for the nested PCR. To determine that all samples
originally contained amounts of cellular DNA, the samples will be co-amplified for the
presence of an internal standard, beta globin. Amplification reaction will be performed with
initial denaturation at 94°C for 4 min, followed by 40 cycles of denaturation at 94°C for 1
min, annealing at 55°C (MY09/MY11, globin sense/antisense), 53°C (GP5'/GP6") for 1
min, and extension at 72°_C for 1 min, and with a final extension at 72°C for 5 min. The
amplified products will be run on a 2% agarose gel and stained with ethidium bromide for
size verification (fig. 1). The primer sequences are as follows:
MY09: 5'-CGTCCMARRGGAWACTGATC-3',
MY11: 5'-GCMCAGGGWCATAAYAATGG-3',
(M=AorC,R=AorG,W=AorT,Y=CorT)
GP5+:5'-TTTGTTACTGTGGTAGATACTAC-3',
GP6+:5-GAAAAATAAACTGTAAATCATATT-3,
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Globin sense:5'-ACACAACTGTGTTCACTAGC-3',

Globin antisense: 5-TTCTCTGTCTCCACATGCCC-3'

HPV typing by LA HPV GT:_The DNA in nested PCR will be analyzed by LA HPV GT
involving three processes that included PCR amplification of target DNA, nucleic acid
hybridization, and finally detection of up to 37 anogenital HPV genotypes. Briefly, PCR will
be performed in a total volume of 100 pl containing 50 pl LA master mix and 50 pl DNA.
Amplification will be performed in a Perkin Elmer Gene Amp 9700. The program
composed of 2 min at 50°C, and 9 min at 95°C, followed by 40 cycles of 30 s at 50°C, 1
min at 55°C, and 1 min at 72°C, with a final extension of 5 min at 72°C. The PCR
products will be denatured with denaturing solution and hybridized on to the strip
containing specific probes for 37 HPV genotypes and beta globin reference lines.
Resulting from reaction of Streptavidin-horseradish peroxidase and substrate, positive

reactions will show blue lines on the strip.
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ANT9N 2 PEazBEANITANE expression U84 survivin, c-erbB-2, c-kit 14 cervical small

cell carcinoma

Antibodies

Details Positive cases

Survivin

Company: Neomarker

Clone: RB-9245

Retrieval technique: Microwave
Dilution: 1:100

Positive control: normal pancreas
Positive staining: > 5% of tumor cells,
nuclear or cytoplasmic staining,

moderate or strong intensity

c-erbB-2

Company: Dako cytomation

Polyclonal Rabbit anti-human c-erbB-
2(A0485)

Retrieval technique: Citrate buffer
Dilution: 1:800

Positive control: breast carcinoma

Positive staining: > 5% of tumor cells,

membrane or cytoplasmic staining,

moderate or strong intensity

c-kit

Company: Dako cytomation

Polyclonal Rabbit anti-human c-kit
Retrieval technique: Citrate buffer
Dilution: 1:800

Positive  control: ~ Gastrointestinal
stromal tumor

Positive staining: > 5% of tumor cells,

membrane or cytoplasmic staining,

moderate or strong intensity
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IHC evaluation
alasnidannisdien IHC Taeld antibodies fe survivin, c-kit uaz c-erbB-2 légn
wngaanaaqanssAdlaanedunnd 2 au uaniulszdfiualasviaonnn  nsdsadfiung
expression 184 protein %14 3 1UAluUAaEIe 14 semiquantitative method A Ussiiiudndans
293 cells Naula Al immunoreactive #i@ antibody TuszAuRILs moderate intensity 2ulyl 99
Hfeuazvinla  lusied cells naula 3 immunoreactivity (moderate to strong intensity)
' o - < = ' + % i . a =) d”
HAINNAMUTANINLIRERS 5 QQ"]:LTE‘W]"IIV]N@ positive expression  fENUANLUUDINNTY

Fundn negative
o :’/ < o a a r:’/ P o/ 3
a3 nuu’-Nu'\ua'n'1?ﬂs‘:tuuﬂlmwmﬁtmwﬂmaﬂqﬂum L'LE“FJ'U WgunNu fﬂﬂ AUBI

mendnanalsadulinseiy  Mgnminduunglminfauiuanaia  eldinanisdsudiu

t % ﬂll v o
{ANIENNWAINU (consensus)
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LUARNTIUINE -HANITNARAY

d o e " s s d
HANITNARBIFIUN 1: NITLAAIDDNTDY survivin, c-erbB-2 ARy c-KitthaANMNANNUG

£#1274 protein expression WAL clinico-pathologic parameter °luc§ﬂ’aﬂuzt‘§:aﬂ'mum§n

a %
74uUm small cell carcinoma

[ ' X & <
1.1 anrnuzaing quasdilenziFahnuagniman 75 51e lauansldlunisen 3

RSN 3 Characteristics of 75 small cell carcinoma cases

Characteristics N (%)

ear of diagnosis

- 2538 4(5.33)

- 2539 3(4.00)

- 2540 4(5.33)

- 2541 5(6.67)

- 2542 6(8.00)

- 2543 4(5.33)

- 2544 4(5.33)

- 2545 2(2.67)

- 2546 7(9.33)

- 2547 5(6.67)

- 2548 8(10.67)

- 2549 9(12.00)

- 2550 7(9.33)

- 2551 7(9.33)

Total | 75(100.00)
Age in year (mean +SD) 43.04(9.51)
Median (range) 42(27-72)
Depth of the lesion

- Inner third 14 (38.89)

- Middle third | , 5(13.89)

- Outer third : 9(25.00)
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- Entire wall 8(22.22)

Total 36 (100.00)
Clinical staging

- IA1 3(4.11)

- 1A2 3(4.11)

- 1B1 29 (39.73)

- 1B2 11(15.07)

- 2 1(1.37)

- 1B 13(17.81)

-1 2(2.74)

- 12 6(8.22)

-V 5(6.85)

Total 73(100.00)
Lymph node metastasis

- Nega‘tive 30 (85.71)

- Positive 5(14.29)

Total 35(100.00)
Parametrial involvement

- Negative 28 (82.35)

- Positive 6(17.65)

Total 32 (100.00)
Lymph-vascular space invasion

- Negative 12 (32.43)

- . Positive 25 (67.57)

Total 37(100.00)
Tumor size (mm.)

Mean (SD) 23.08 (14.69)

Median (range) 20 (1-50)

Follow up time in month
Mean (SD)

Median (range)

36.35(32.08)
23(2-144)




Disease recurrence

- No recurrence 24(52.17)
- Recurrence 22(47.82)
(ranging from 1-50 months, median 10 months)
Recurrence
- Distance (metastasis) 15(68.18)
- Local recurrence 5(22.73)
- Both local and distance 2(9.09)
Treatment
- Surgery 4(7.14)
- Surgery and chemotherapy/ radiotherapy 34(60.71)
- chemotherapy/ radiotherapy 18(32.14)

1.2 NMTUAAIABNUAY survivin, c-erbB-2 WAL c-kit
NIFUAAIEBNTAY survivin, c-kit War c-erbB-2 lunzifanuegnalia small cell

. 4
carcinoma wa@aaldlunnsang

mﬁ"Nﬁ 4: NITUAANBBNABY survivin, c-kit WAL c-erbB-2 :J::l.?xn_l’mumqn'nﬁﬂ small cell

carcinoma
Protein expression N (%)
Survivin expression(nuclear)
- Positive 3(4.00)
- Negative 72(96.00)
Total 75(100)
Survivin expression(nuclear or cytoplasmic)
- Positive 20(26.67)
- Negative 56(73.33)
Total 75(100)
Survivin expressi_on(cytopasmic)
- Positive 17(22.67)
- Negative 58(77.33)
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Total 75(100)
c-kit expression(cytoplasmic)
- Positive 7(9.33)
- Negative 68(90.67)
Total 75(100)
c-kit expression(membrane)
- Positive 4(5.33)
- Negative 71(94.67)
Total 75(100)
C-erb-B2 expression
- Positive 0(0)
- Negative 75(100)
Total 75(100)

1.3 HPV genotype

a a . o
HPV genotype 'luu:mﬂ’mumqn'num small cell carcinoma waadlilunsahng

A199975: WaA HPV genotypelunzifathnuagnaiia small cell carcinoma

HPV GENOTYPE N (%)
HPV genotype
- Positive 62(82.67)
- Negative 3(4.00)
- Inadequate 10(13.33)
Total 75(100)
Single infection
- type 16 7(11.29)
- type 18 44(70.97)
- type 58 1(1.61)
- unknown type 1(1.61)
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Multiple infection
- type 16, 18
- type 16, 35
- type 18, 52

7(11.29)
1(1.61)
1(1.61)
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dﬂl o o [y o ' d‘ '
WannismeaauANdnRuiaefadesne AN Inggn

O o1regilaeiiANdNWUETY survivin expression Tagilaed

o . . (= alld
survivin expression mnmqgﬂoﬂwumqmn

=1

Hangue

8n91 40 15

O Lymph node metastasis NAMNENRUSAL parametrial involvement wazn1snautliy

v
{sAg(disease recurrence)

O Parametrial involvement HAMNANNUSIL TUIATBINTIIN (size)

O Lymphovascular space invasion HAMNENAUSAILTUIALRINETY (size), depth of

invasion Was HPV type 18

O Depth of invasion HAMNANNUSALIUIAIBINZT (size) waznasnauiulsadn

(disease recurrence)

O sraraaalsaiinaudNWUSAY c-kit expression

O HPV type 16, Arunisaasnisnauiiiulsadn(site of recurrence) lifianuduius

[ o 0 o o o
atdadrAyiuiladalaiae

P s ' [~ o alex
1.5. NTUTEUNEUANHULANE JURINTINGUNN

positive protein expression 'lﬁ'fuﬂm‘l'ﬂumﬂaﬁ 7, 8, 9uaz 10

negative protein expression Waz

AN319N 7: Correlation of survivin and other parameters in early stages (t=t-test, °=chi-

square test, f=Fisher' exact test)

n (%) (%)
Parameter P value
Survivin - Survivin +
Age<40 11(34.38) 12(80.00) s
0.004"
>40 21(65.63) 3(20.00) s
Tumor size (meantSD) 22.29(15.30) | 24.59(14.70) 0.6547'
Depth of invasion - inner third 10(47.62) 4(28.56) .
0.260
- 2 middle third 11(52.38) 10(71.43)
LVSI - negative 8(36.36) 4(28.57) .
' 0.629
- positive 14(63.64) 10(71.43)
Parametrial involvement - negative 16(80.00) 11(84.62) 000!
1.
- positive 4(20.00) 2(15.38)
Lymph node - negative 17(80.95) 12(92.31) 0.627'
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- positive 4(19.05) 1(7.69)
Recurrence - negative 20(71.43) 9(60.00)
0.446°
- positive 8(28.57) 6(40.00)
HPV16 - negative 19(70.37) 11(84.62) i
0.451
- positive 8(29.63) 2(15.38)
HPV18 - negative 7(25.93) 1(7.69) .
0.236
- positive 20(74.07) 12(92.31)
C-kit - negative 28(87.50) 12(80.00) ;
0.664
- positive 4(12.50) 3(20.00)

r.ll a 4 < ﬂ" P . b 1 s
WeuFauwiay nguuzianuagniing survivin expression (survivin positive) Uax

|

NANN WY survivin expression (survivin negative) luszeizsiuaeslsa (early stage) wWudn

4 A 4 1 A
nGuA survivin positive wugilaeiflangdes (<40) (12/15, 80.00%) lénnndanguit survivin

negative (11/32, 34.38%, p=0.004) Aam1319% 7

A13197 8: Correlation of survivin and other parameters in all stages (t=t-test, ‘=chi-square

test, f=Fisher’ exact test)

. n (%) n (%)
Parameter P value
Survivin - Survivin +
Age <40 18(32.73) 14(70.00) e
0.004
>40 _ 37(67.27) 6(30.00) PP
Stage <IIA 32(59.26) 15(78.95) .
0.123
>[IA 22(40.74) 4(21.05)
Tumor size (meanxSD) l 22.17(14.95) | 24.59(14.70) 0.6327"
Depth of invasion - inner third 10(45.45) 4(28.57) .
0.311
- > middle third 12(54.55) 10(71.43)
LVSI - negative 8(34.78) 4(28.57) ]
1.000
- positive 15(65.22) 10(71.43)
Parametrial involvement - negative 17(80.95) 11(84.62) :
1.000
- positive 4(19.05) 2(15.38)
Lymphnode - negative 18(81.82) 12(92.31) 0.630'
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- positive 4(18.18) 1(7.69)
Recurrence - negative 23(62.16) 11(57.89)
0.757°
- positive 14(37.84) 8(42.11)
HPV - negative 3(6.38) 0(0.00) ‘
0.555
- positive 44(93.62) 18(100.00)
HPV16 - negative 35(74.47) 15(83.33) )
v 0.529
- positive 12(25.53) 3(16.17)
HPV18 - negative 12(25.53) 1(5.56) .
0.091
- positive 35(74.47) 17(94.44)
C-kit - negative 51(92.73) 17(85.00) .
0.375
- positive 4(7.27) 3(15.00)

mmﬂ?‘ﬂumﬂu nauuzlﬁ‘m’lnumanﬂwu survnvm expression (survivin positive) WA

nauw1uwu survivin expression (survivin negative) 1.u‘/1nﬁ‘.,£1.,‘1m\1f5‘ﬂ wmqnauw survivin

positive wugﬂwwumquaﬂ (40) (14/20, 70.00%) ‘lmmnmﬁnquw survivin negative

(18/55, 32.72%, p=0.004) F1A13147 8

Py ; 3
M99 9: Correlation of c-kit and other parameters in early stages (t=t-test, c=ch|-square

test, f=Fisher’ exact test)

n (%) n (%)
Parameter P value
c-kit - c-kit +
Age<40 20(50.00) 3(42.86) "
1.000
>40 20(50.00) 4(57.14)
Tumor size (meantSD) 21.69(14.26) | 28.19(17.57) 0.3283'
Depth of invasion - inner third 12(42.86) 2(28.57) .
0.676
- 2> middle third 16(57.14) 5(71.43)
LVSI - negative 10(34.48) 2(28.57) .
1.000
- positive 19(65.52) 5(71.43)
Parametrial involvement - negative 22(84.62) 5(71.43) )
0.548
- positive 4(15.38) 2(28.57)
Lymph node - negative 23(85.19) 6(85.71) 1.000'
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- positive 4(14.81) 1(14.29)
Recurrence - negative 24(66.67) 5(71.43) ;
1.000

- positive 12(33.33) 2(14.29)

HPV16 - negative 26(76.47) 4(66.67)
0.609°

- positive 8(23.53) 2(33.33)

HPV18 - negative 5(14.71) 3(50.00)
0.082°

- positive 29(85.29) 3(50.00)
Survivin - negative 28(70.00) 4(57.14) .
0.664

- positive 12(30.00) 3(42.86)

d’ < 3 < d' " . . i N
WauFuuiiey nauuziznuagning c-kit expression (c-kit positive) Wax NGNT
Taiww c-kit expression (c-kit negative) luszeizfiuanalsa (early stage) liflaanuduiusatina

o

o O o o/ o n‘
iudnAyiutladelaae fapnsen 9

o
A199N 10 Correlation of c-kit and other parameters in all stages (t=t-test, °=chi-square

test, f=Fisher' exact test)

n (%) n (%)
Parameter P value *'
c-kit - c-kit +
Age <40 29(42.65) | 3(42.86) ,
1.000
>40 39(57.35) 4(57.14)
Stage <IIA 40(60.61) | 7(100.00) —
0.046
>IIA 26(39.39) 0(0.00) T
Tumor size (meantSD) ' 21.90(14.02) | 28.19917.57) 0.4031"
Depth of invasion - inner third 12(41.38) 2(28.57) 3 .
.0681
- > middle third 17(58.62) 5(71.43)
LVSI - negative 10(33.33) 2(28.57) 4
1.000
. - positive 20(66.67) 5(71.43)
Parametrial involvement - negative 23(85.19) 5(71.43) A
- positive 4(14.81) 2(28.57) '
Lymph node - negative 24(85.81) 6(85.81) -
1.
- positive 4(14.29) 1(14.29)
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Recurrence - negative 29(59.18) 5(71.43) '
‘ 0.692

- positive 20(40.82) 2(28.57)
HPV - negative 3(5.08) 0(0.00) .
1.000

- positive 56(94.92) 6(100.00)
HPV16 - negative 46(77.97) 4(66.67) .
0.615

- positive 13(22.03) 2(33.33)
HPV18 - negative 10(16.95) 3(50.00) \
0.089

- positive 49(83.05) 3(50.00)
Survivin - negative 51(75.00) 4(57.14) \
0.374

- positive 17(25.00) 3(42.86)

d‘ a ' @ AJ . . . e $
WanFauiiay nauuziFanuagnnu c-kit expression (c-kit positive) ay NQuN

T
b

Taiwu c-kit expression (c-kit negative) luynszezanslsn wudngudi c-kit positive hifftlae

luszezsiu (Stage <IIA) (7/7, 100.00%) mnm‘nnq‘u?‘i c-kit negative (40/66, 60.61%,

p=0.046) Aam1$19% 10

- s ' < ¢ ale ‘o : o
1.6. MafFauauansuLag JuaINsFIngundiuaz il lymph node metastasis 1A

wansldlumnsaf 11 waz 12

< T )
AN 11 Correlation of lymph node status and other parameters in early stages (t=t-test,

=chi-square test, f=Fisher' exact test)

(%) (%)
Parameter P value
LN - LN +
Age<40 15(51.72) 3(60.00) .
1.000
>40 14(48.28) 2(40.00)
Tumor size (meantSD) 21.90(14.70) | 35.2(13.00) 0.0672'
Depth of invasion - inner third 13(44.83) 0(0.00) ]
0.136
- > middle third 16(55.17) 4(100.00)
LVSI - negative 12(41.38) 0(0.00) (
' 0.137
- positive 17(58.62) 5(100.00)
Parametrial involvement - negative 26(89.66) 1(25.00)
- positive 3(10.34) 3(75.00)

36




Recurrence - negative 23(79.31) 1(20.00) ;
0.019

.- positive 6(20.69) 4(80.00)
HPV16 - negative 19(73.08) 3(60.00) ]
0.613

- positive 7(26.92) 2(40.00)
HPV18 - negative 7(26.92) 0(0.00) f
0.562

- positive 19(73.08) 5(100.00)
Survivin - negative 17(58.62) 4(80.00) \
0.627

- positive 12(41.38) 1(20.00)
C-kit - negative 23(79.31) 4(80.00) f
1.000

- positive 6(20.69) 1(20.00)

i . o = : .
Waulfauiey nquu:mﬂ’mumqnwwu lymph node metastsis (LN positive) LWaz

D

'
q
1

<

9

nanf liwy lymph node metastasis (LN negative) uszezsuanslsn (early stage) wWudN

NANN LN positive Q’ﬂ'wﬁ parametrial involvement (3/4, 75.00%) uﬁnndﬁnfiuﬁ LN negative

(3/29, 10.34%, p=0.014) nquAl LN positive filaedl disease recurrence (4/5, 80.00%)

NINNINGHA LN negative (6/29, 20.69%, p=0.019) AapN3I% 11

MN9197N 12: Correlation of lymph node status and other parameters in all stages (‘=t-test,

°=chi-square test, f=Fisher' exact test)

n (%) n (%)
Parameter P value **
LN - LN +
Age <40 15(50.00) 3(60.00) .
1.000
>40 15(50.00) 2(40.00)
Stage <IIA 29(96.67) | 5(100.00) f
1.000
>[IA 1(3.33) 0(0.00)
Tumor size (meantSD) 21.84(14.44) | 35.2(12.99) 0.0828'
Depth of invasion - inner third 13(43.33) 0(0.00) .
' 0.144
- > middle third 17(56.67) 4(100.00)
LVSI - negative 12(40.00) 0(0.00) ;
0.141
- positive 18(16.00) 5(100.00)
Parametrial involvement - negative 27(90.00) 1(25.00)
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- positive 3(10.00) 3(75.00)
Recurrence - negative 23(76.67) 1(20.00) g
0.026

- positive 7(23.33) 4(80.00)

HPV - negative 1(3.70) 0(0.00) .
1.000

- positive 26(96.30) 5(100.00)
HPV16 - negative 20(74.07) 3(60.00) .
0.604

- positive 7(25.93) 2(40.00)
HPV18 - negative 7(25.93) 0(0.00) ;
0.560

- positive 20(74.07) 5(100.00)
Survivin - negative 18(60.00) 4(80.00) ’
0.630

- positive 12(40.00) 1(20.00)
C-kit - negative 24(80.00) 4(80.00) .
1.000

- positive 6(20.00) 1(20.00)

WenFeuiiuy ngunzialinuagniing lymph node metastasis (LN positive) wae

ngulaiwy lymph node metastasis (LN negative) lunnszuzaaslsa (all stage) NLIINGUN

v I ' ' A
LN positive Qﬂ')ﬂu parametrial involvement (3/4, 75.00%) ¥1nnangu# LN negative (3/30,

' ﬂ‘ v I '
10.34%, p=0.012) uaznquv LN positive &laeill disease recurrence (4/5, 80.00%) 8nn4n

‘o o <
NQNY LN negative (7/30, 23.33%, p=0.026) A4m1519% 12

< o ‘ - '
1.7 maulFauiisudneussing quaadanguiuaclifl  recurrence  lauaaslily

A5 13 AT 14

o . .
131N 13: Correlation of disease recurrence and other parameters in early stages ('=t-

test, “=chi-square test, f=Fisher' exact test)

n (%) n (%)
Parameter P value **
Recur - Recur +
Age<40 14(48.28) 7(50.00) .
0.916
>40 15(51.72) 7(50.00)
Tumor size (meantSD) 20.82(15.39) | 29.30(12.15) 0.0973'
Depth of invasion - inner third 13(52.00) | . 1(10.00) 0028
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- 2 middle third 12(48.00) 9(90.00)
LVSI - negative 11(42.31) 1(10.00) .
0.115

- positive 15(57.69) 9(90.00)
Parametrial involvement - negative 20(86.96) 7(70.00) .
0.336

- positive 3((13.04) 3(30.00)
Lymph node - negative 23(95.83) 6(60.00) o
0.019
- positive 1(4.17) 4(40.00)
HPV16 - negative 19(76.00) 8(66.67) :
0.676

- positive 6(24.00) 4(33.33)
HPV18 - negative 7(28.00) 1(8.33) '
0.232

- positive 18(72.00) 11(91.67)

Survivin - negative 20(68.97) 8(57.14)
0.446°

- positive 9(31.03) 6(42.86)
C-kit - negative 24(82.76) 12(85.71) ;
1.000

- positive 5(17.24) 2(14.29)

P = . o o \ N
WanFuuiiay nquuziIInuAgniny disease recurrence (recur positive) UAT

nq'uﬁmwu disease recurrence (recur negative) Muscaizsiutaalsa (early stage) WUIINQN

H 1 U J
 recur positive Q’ﬂflﬂﬁ depth of invasion (9/10, 90.00%) HINNINQUN recur negative

(12725, 48.00%, p=0.028) ua:mjuﬁ recur positive Q’ﬂflﬂﬁ lymph node metastasis (4/10,

40.00%) NINNGNGANN recur negative (1/24, 4.17%, p=0.019) FaA13197 13

o ' .
M1379 14: Correlation of disease recurrence and other parameters in all stages (t=t-test,

°=chi-square test, f=Fisher' exact test)

n (%) n (%)
Parameter P value
Recur - Recur +
Age <40 15(44.12) 9(40.91) .
0.813
>40 19(55.88) 13(59.09)
Stage <IIA 29(85.29) 14(63.64) .
0.061
>[IA 5(14.71) 8(36.36)
Tumor size (meantSD) 20.82(15.39) | 28.45(11.86) 0.1154"
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Depth of invasion - inner third 13(52.00) 1(9.09) ;
0.025
- 2 middle third 12(48.00) 10(90.91) '

LVSI - negative 11(42.13) 1(9.09) ;
0.064

- positive 15(57.69) 10(90.91)
Parametrial involvement - negative 20(86.96) 8(72.73) .
0.363

- positive 3(13.04) 3(27.27)

Lymph node - negative 23(95.83) 7(73.64)

- positive 1(4.17) 4(36.36)
HPV - negative 1(3.33) 1(5.00) )
1.000

- positive 29(96.67) 19(95.00)
HPV16 - negative 24(80.00) 16(80.00) .
1.000

- positive 6(20.00) 4(20.00)
HPV18 - negative 7(23.33) 3(15.00) .
0.720

- positive 23(76.67) 17(85.00)
Survivin - negative 23(67.65) 14(63.64) L
0.757

- positive 11(32.35) 8(36.36)
C-kit ‘ - negative 29(85.29) 20(90.91) .
0.692

- positive 5(14.71) 2(9.09)

d' P 1 < ‘J . g
WeuFaudiay nquu:md’mum@nwwu disease recurrence (recur positive) Was
1 A 1 . . 1 0 A
nqu'n'luwu disease recurrence (recur negative) 1uv;m‘:u:11mfm (all stage) WLNQUN
e ) . . ‘ ' GJ .
recur positive filaeidl depth of invasion (10/11, 90.91%) HINNINQNN recur negative
(12/25, 48.00%, p=0.025) u.a:nig'uﬁ recur positive Q’ﬂ’:ﬂﬁ lymph node metastasis (4/11,

' 1 o 4
36.36%) u'mm'mquﬁ recur negative (1/24, 4.17%, p=0.026) AR 14
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< v '
HANISNARDIAIUN 2. AMNANWUSTTUING protein expression, clinico-pathologic

. U < a .
parameter NU disease recurrence Tugiheanzissnuagngiia small cell carcinoma

27N Univariate analysis fladtniduntisiuDisease recurrence luynszazaailsa (all
stage) l#ilir lymph node metastasis, depth of invasion uaszeizaaalsa Iagwidn

Yy Sa . a a A a = My

- gﬂouwu lymph node metastasis A¥NAMNIALNNAZLNA recurrence ¥38 metastasis I
1 1 4 1 1
wnnangulaenlaifl lymph node metastasis 6.4 i1 (p=0.006)
- c;l:ﬂ')ﬂﬁﬁ depth of tumor invasion N9 inner third axiANIRENNALLARA recurrence
¥i78 metastasis linnnd1gilaefifl depth of tumor invasion Waand inner third lymph node
metastasis 8.3 1¥i1 (p=0.045)
- filhevaglusrarqnatuaeslsa (stage >11A) azilmauidasiiaziia recurrence wie
. ] | '4 Il ]

metastasis lannndgiaennegluscasiuraclsa (stage <IIA) 2.6 1 (p=0.042)
o d’
AIFNTINN 15

H . 5 ; o o o/ A o ¢ o/ " .
A1$197 15: Univariate analysis auiutladundunusnudisease recurrence in all stage

Parameter Hazard ratio (95% CI) P-value
- Lymph node metastasis 6.40 (1.70-24.22) 0.006*
- Parametrial involvement 1.95 (0.50-7.57) 0.334
- Lymphovascular space invasion 5.65 (0.72-44.65) 0.101
- Survivin (nuclear) 0.82 (0.11-6.13) 0.848
- Survivin(nuclear and cytoplasmic) 1.28 (0.53-3.09) 0.582
- Survivin (cytoplasmic) 1.37 (0.55-3.40) 0.68
- c-kit (cytoplasmic and membrane) 0.69 (0.16-2.96) 0.613
- C-kit (membrane) 1.37 (0.31-5.92) 0.673
- HPV infection 0.74 (0.10-5.63) 0.770
- Type 16 1.20 (0.10-5.63) 0.753
- Type 18 1.25 (0.36-4.34) 0.723
- Age(>40 years) 1.15 (0.48-2.74)
- Depth of invasion (more than inner 8.32 (1.04-66.25)
third)
- Tumor size (>4cm) 0.71 (0.09-5.61) 0.743
- Advanced stage (>lla) 2.57 (1.03-6.39) pﬁ042*

N a . v doy o co .
110 Univariate analysis tadanduwusiuDisease recurrence lusseizmuaaslsa

(early stage) un lymph node metastasis Way depth of invasion taawuan
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v a

i ell " = j d‘ a < . v
- QIJ'JEIYIN lymph node metastasis axinui@eiaziia recurrence g metastasis 1

wnnggtlaanlaidl lymph node metastasis 6.8 i1 (p=0.005)

]
=

- ffulaeiWidl depth of tumor invasion NANN9A inner third aziiAauL@eTasiia recurrence
- . Y Yy e ’ . Y A, .
%78 metastasis 1muﬁnn0ﬂ@ﬂQﬂwu depth of tumor invasion Wa8iN31 inner third lymph node
metastasis 8.4 V1 (p=0.044)
AaRA9199 16

A1397 16: Univariate analysis awiutiadefiduusiudisease recurrence in early stage

Parameter Hazard ratio (95% Cl) P-value
- Lymph node metastasis 6.80 (1.81-25.59) 0.005*
- Parametrial involvement 2.00 (0.52-7.78) 0.313
- Lymphovascular space invasion 5.73 (0.73-45.28) 0.098
- Survivin(nuclear and cytoplasmic) 1.58 (0.55-4.58) 0.395
- c-kit (cytoplasmic and membrane) 0.86 (0.19-3.90) 0.848
- HPV type 16 1.83 (0.54-6.17) 0.331
- HPV type 18 277 (0.35-21.75) 0.331
- Age(>40 years) 1.08 (0.38-3.09) 0.882
- Depth of invasion (more than inner 8.44 (1.06-67.20) 0 *
third)
- Tumor size (>4cm) 1.04 (0.99-1.08) 0.743

4 a | ey a - a ” - < o & v co .

HAAATIENTAYANNIANILL multivariate analysis TadgnduwusiLDisease
recurrence WyNsrazaadlsn (all stage) atiniivdudnAty Tdun stage (p<0.0001) uaz tfade
ndnRusiUDIsease recurrence W early stagestiniitieidadty 1diun HPV 18 (p<0.0001)

Protein expression AN®" lsiflAauduiuiiy disease recurrence Lael

AANITNARBIRIUT 3: ANMNANWUSTTNING protein expression, clinico-pathologic

parameter N disease free survival lugilagazifahnuagneiia small cell carcinoma
31N multivariate analysis WULWEN 1 fladuiiguusiudisease free survival 1&ur

lymph node metastasis ‘/'vfsl'luearly stage WAy all stage atinadiadAty (p<0.0001)

. . < 1=l v o g .
Protein expression Ane ldfiAnuduiusiy disease free survival Lat

42



\Wedmnsideya disease free survival 183812t lunga lymph node negative wax lymph

node positive WudNHAINUANFANTURLNITTE&ATY (<0.0001) Fauanslunng 1

Kaplan-Meier survival estimates

8 A —
[0 S [
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O [
g [
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e o :
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o |
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e N l .
g N L — Lymph node negative
5 --- Lymph node positive
©
s 8
a © " : T T T

0 0 100 120

Analysis time (month)

A 1 Kaplan-Meier plot @AY disease free survival Iunfg'uﬁ lymph node negative WA

NGu lymph node positive
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A’ - Qv -
LHANINUIRE -UNIRT

a <l @
ﬂVIQ’Q'I?CII’d'Ju‘VI 1: NMTULAAIRANURY survivin, c-erbB-2 LAY c-kitl.l,azﬁ"nuﬂuwué

§21914 protein expression Wag clinico-pathologic parameter 'lucjﬂfaemzl.?aﬂﬁnumgn

= .
4Um small cell carcinoma

1.5 nsuanseanted survivin lugilenzdalinuagnatia small cell carcinoma wuiat
NANIABNY nuclear expression 4%(3/75),cytoplasmic expression 22.67%(17/75) wazi
ANNdNRUFat T Ay iuengresdilae (p=0.004, negative correlation) Wi lsiwy
ANMNANNUSAU clinico-pathologic parameter #ia protein expression au

ANTANEINITUAAIBBNTB Survivin WAT WU survivin expression Tunzifvaeatia
Llﬂ:’,ﬂtﬁﬂﬁmﬁu chemotherapy resistance, tumor recurrence , unfavorable prognosis
Tatiann nuclear expression aiAuduRUSTUNTNeNnsalsaTiliAaanzGanane
JUALTY hepatocellular carcinoma, esophageal squamous cell carcinoma,
gastrointestinal neuroendocrine tumor, ovarian carcinoma, non-small cell lung cancer
uaz cholangiocarcinoma TUn1NALMY nuclear expression of survivin AWUSALNNT
wmm‘rﬂiﬂﬁﬁ‘nm gastric cancer, transitional cell carcinoma, breast cancer,
osteosarcoma LAY ependymomasn

d')ulﬁﬂtéﬂﬂ’mumgnwu survivin expression vialy benign squamous epithelium,
squamous intraepithelial lesion LWa< squamous cell carcinoma Taaniz squamous
cell carcinoma WU survivin expression g3 98.6% - usigaldnwunis@ne
survivin expression 1 cervical small cell carcinoma

lﬁmﬂ'\nnam?wmﬂmﬁwudﬁﬁ survivin expression 1u cervical small cell carcinoma
Haunin n151d survivin iy target therapy Aadilannaties

1.6 Nsuanaanaed c-kit lugilaanzdalnuagnaiia small cell carcinoma nsAnmiiny
c-kit expression Heandin1sAnT09 Wang HL, et al. uar Ohwada M, et al I A
A9 17 Beanaiiasannanududuae primary antibody fuAnsnaiy

o ) . . .
M990 19: C-kit expression in cervical small cell carcinoma

nsAnEl Wang HL 2004 Ohwada M 2005
% (n/ total) %(n/ total) %(n/ total)
c—kit expression | 9.33%(7/75) 27.27% (6/22) 42.86(9/21)

uanamiunsAneildanuanuduiusasinaiivedAtysend s c-kit expression fiu



stage (p=0.046, positive correlation) WANAINAIN NIFANEIUD Wang HL, et al
Linuaauduiusaingt winasdnmiisaeslduaiuiiaaiudn ckit expression
duiusiuengrasdilaauazniswensallsn
= 4 . . o vy aa » . ) . =
OUNNTWU c-kit expression WaewsiglaeN positive c-kit expression UaLil
Tannanazlasunisinmsas tyrosine kinase inhibitor (Gleevec, imatinib mesylate) CR
Yy  a o . . . oy Ay a4 o
liinaaluntsinm gastrointestinal stromal tumor walwynuzildalifideyaiAaiunis

§n cervical small cell carcinoma FagIENAINATLASFAaIBAaN1sAN el

1.7 NMsuanIaaned c-erbB-2 lugilanziFuhnuagnaiia small cell carcinoma n1sAnmil

Taiwy c-erbB-2 expression ARNEIARIALNITANITEY Straughn JM, et al

) 0%(0/16)

WALLANGINNANN NITANHIT84 Tangjitkamol S, et al I 19 WU c-erbB-2 expression gaila

41.7%(10/24)

{ o o/ a o’ 1 A !
1.8 lﬁﬂ‘n’m’]?ﬂﬂﬂﬂUﬂQﬂNﬁ’NWUﬁﬂl’adﬂﬁﬁﬂﬁl’]\i’]‘nﬁﬂt’f’] WU

- Lymph node metastasis HAMNANNUTAY

®  parametrial involvement éﬂfmﬁﬂ parametrial involvement qvdl lymph node
metastasis 41nN91 (P=0.012, positive correlation)
" nsnduiulsadn(disease recurrence)fjilatfdl lymph node metastasis Az

disease recurrence §1nN11 (P=0.026, positive correlation)

- Parametrial involvement HAMNANWUSIL

< ; 1y da g '\ o - .
" 9UNIATDINTLIN (Size) uﬂ%munmwmm'lutyqzu parametrial involvement |

U

NN Tuaan (P=0.0007, positive correlation)

v

®  lymph node metastasis AIN&121196114

- Lymphovascular space invasion HAMN&NWUsHY

" gupreaNsie (size) Q’ﬂfauﬁﬁu:u’*wmmlmﬁq:ﬁ lymphovascular space
invasion NINNIINSITTRIALAN (P<0.0001, positive correlation)

®  depth of invasion Q’ﬂ'mﬁﬁ depth of invasion N1NN9Y inner third Azl
lymphovascular space invasion Q’ﬂ')ﬂﬁﬁ depth of invasion A1ely inner
third(p=0.029, positive correlation)

" HPV type 18 fiheilil AAWUHPY type 18 ail lymphovascular space

Y & . - .
invasion Hﬂﬁﬂwﬁm?0ﬁ1uwu(p=0.024, positive correlation)

- Depth of invasion HAMNENRUSAY
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v

™ o -3 N d'al < 1 al . o .
TUINYBDINTLN (size) tgﬂ')ﬂwuu:u‘a‘nu’mluqun depth of invasion N1NN31
NIFUIALAN (P=0.0031, positive correlation)

= nasnauilulsadn(disease recurrence) gilaei depth of invasion N1NN91 inner
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Objectives.

@ To evaluate the expression of survivin, c-kit, and c-erbB-2
proteins in small cell carcinoma of the uterine cervix (SCCC).
@ To evaluate the association between the protein expressions
and the clinicopathologic features.

Materials and methods.

Seventy six cases of SCCC were retrieved from the pathology
files at Chiang Mai University (1995-2007). The diagnosis of
SCCC was based on histomorphologic criteria and positive IHC
for at least two neuroendocrine markers (chromogranin A,
synaptophysin, neuron specific enolase and CD56).

The following clinicopathologic features were recorded: age,
clinical staging, depth of invasion, LVSI, parametrial invasion,
lymph node metastasis, treatment, and clinical outcome.

One paraffin embeded tissue block of each patient was used
for IHC studies. The primary antibodies included anti-survivin
(Neomarker, polyclonal, 1:100), c-kit (Dakocytomation,
polyclonal, 1:800) and c-erbB-2 (Dakocytomation, polyclonal,
1:800). Cases with 25% positive tumor cells of moderate or
strong intensity were regarded as positive staining.

Results:

Among 76 SCCC cases (clinical stage 1A1=3, 4.1%; |A2=3,
4.1 %; 1B1=30, 41.1%; 1B2=12, 16.4%; 11A=1,1.4%; 11B=13,
17.8%; 1IA=2, 2.7%; 1lIB=5, 6.8%; and IV=4, 5.5%), the mean
patient age was 43.0+ 9.4 years (27-72 years, median 42 years).
The tumor size ranged from 1 up to 50 mm., median 20 mm.
Depth of invasion included inner third=13, 37.1%; middle
third=5, 14.3%; outer third=9, 25.7%, entire thickness=8, 22.9%).

The parameters that were significantly associated with tumor
size included depth of invasion (p=0.011), parametrial
involvement (p=0.0005), and LVSI (p=0.0001). Depth of invasion
was positively associated with parametrial involvement (p=0.007)
and LVSI (p=0.024). Only depth of invasion and parametrial
involvement can predict lymph node metastasis (p=0.044 and
p=0.015, respectively).

Table 1 demonstrated the expression of survivin, c-kit and

cferbB -2in SCCC
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Survivin expression was associated with age <40 years
(p=0.003) and early tumor stage, <IIA (p=0.049). There was no
significant association between the expression of the studied
proteins and the extent of tumor growth, lymphovascular invasion,
or lymph node metastasis.

Conclusions and discussions:

Only small proportion of SCCC showed expression of survivin
and c-kit proteins and their expression did not correlate with tumor
spread.

Survivin, an inhibitor of apoptosis protein, is highly expressed in
majority of cancer including LSIL, HSIL and squamous cell
carcinoma of cervix', but there is no information about that in
SCCC.

C-kit expression in tumors is much variable even in the group of
neuroendocrine tumors®. C-kit expression in SCCC In this study
was lower than those in the previous studies of Wang H and Lu D
(6/22,27%)* and Ohwada M, et al (9/21, 43%)°, this might be
related to the use of different antigen retrieval technique and
concentration of the primary antibody.

The lack of c-erbB-2 expression in SCCC in this study was
similar to that reported by Straughn M Jr, et al(0/16, 0%) but
different from the study of Tangjitkamol S, et al (7/18, 38.9%) that
used different company and concentration of the primary
antibody)&-7.

Therefore, the patients with SCCC are likely non-benefit from the
currently available targeted therapy for these three proteins. In
addition, the strong association between young age and tumoral
survivin expression may reflect the difference in development of
SCCC in young and old patient.
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Abstract:

Background: Neuroendocrine carcinoma (NECA) of uterine cervix is a rare and aggressive
cancer. In this study we evaluated the expression of survivin, CD117, and C-erb-B2 in 100
cases of cervical NECA to assess the possibility of using targeted therapy and their prognostic
significance. Methods: Expression of survivin, CD117, and C-erb-B2 in cervical NECA were
evaluated by immunohsitochemical studies. The findings were correlated with
clinicopathologic parameters and disease free survival using statistical analysis. Results:
Among 100 cases, survivin, CD117, and C-erb-B2 expression were found in 27%, 12%, and
2% of cases, respectively. Survivin expression was significantly associated with younger age
of the patients (p=0.0325). Disease recurrence was significantly correlated with deep stromal
invasion (p=0.039), positive lymphovascular space invasion (LVSI) (p=0.013), and lymph
node metastasis (p=0.007). Significant short disease free survival was observed in patients
with early stage cancer (p=0.037), positive LVSI (p=0.0131), and lymph node metastasis
(p=0.0015). Subgroup analysis in early stage cases with negative lymph node (n=32) showed
that short disease free survival was significantly associated with positive survivin expression
(p=0.0405). Conclusion: Survivin-targeted therapy may be applicable in cervical NECA and
survivin immunoreactivity may be an additional prognostic marker for disease free survival.

Keyword: neuroendocrine carcinoma, small cell carcinoma, cervix, survivin. CD117,
C-erb-B2



Neuroendocrine carcinoma (NECA) of uterine cervix is uncommon. It is classified
into small cell carcinoma (SCCA) and large cell NECA (LCCA), based on
histolomorphologic criteria comparable to their counterpart in the lung. (1, 2) SCCA is much
more common than the large cell type. NECA has an aggressive clinical behavior and
unfavorable prognosis. Although a standard chemotherapeutic regimen for of cervical SCCA
has been widely used, optimal treatment regimen with satisfactory outcome remains to be
deyeloped. Targeted treatment might be beneficial if the tumors expressed such particular
molecule.  Survivin, ¢-kit (CD117), and HER2/neu (C-erb-B2) are examples of potential
therapeutic targets, probably in conjunction with standard chemotherapeutic agents. In
addition, expression of these biomarkers has been shown to have some prognostic value.

Survivin is a member of inhibitor of apoptosis proteins that regulates cell division and
apoptosis.(3) Antisurvivin therapy may help decrease proliferation and enhance apoptosis of
cancer cells. Survivin expression is detected in many types of neoplasia whereas it is mostly
absent in normal adult tissues, making survivin-targeted therapy an attractive approach of
cancer treatment.(3) Expression of survivin in many types of cancers has been reported to be
associated with unfavorable features such as high histologic grade, advanced tumor stage,
resistance to treatment, or decreased survival.(3, 4) In the uterine cervix, survivin expression
has been reported to be correlated with the severity of squamous lesion from high-grade
squamous intraepithelial lesion to invasive squamous cell carcinoma and may be a potential
prognostic marker of cervical cancer.(5-7) To our knowledge, survivin expression of cervical
NECA and its significance has not been evaluated

CD117 is a transmembrane tyrosine kinase receptor, encoded by the c-kit proto-
oncogene and typically expressed in gastrointestinal stromal tumor. Targeted therapy against
c-kit protein (selective tyrosine kinase inhitbitor STIS71 or Imatinib mesylate) is now widely
used. In pulmonary small cell carcinoma, CD117 expression has been reported in almost 70%
of cases and the in vitro studies have suggested a potential therapeutic implication of tyrosine
kinase inhibitor.(8, 9) Prognostic value of this marker was also reported in pulmonary
SCCA.(10) Expression of CD117 in cervical SCCA has been evaluated in 2 previous studies,
which reported variable expression rate from 27 to 43% based on 21-22 cases in each
study.(11, 12) It is uncertain whether the expression of CD117 and its significance in cervical
SCCA is similar or different from the pulmonary counterpart.

A cell surface protein C-erb-B2 functions as a growth factor receptor that is probably
involved in the regulation of cell growth (13). C-erb-B2 expression has been reported in
cervical carcinoma with potential prognostic significance, particularly in patients with
cervical adenocarcinoma.(13-15) In pulmonary SCCA, the expression was reported in up to
30% of cases and may be associated with poor outcome.(16) Treatment with antibody to this
protein (trastuzumab) might be useful in pulmonary SCCA.(16) C-erb-B2 expression of
cervical SCCA or NECA have been reported in 2 studies comprising 16 and 24 cases, with
expression rate of 0% (17) and 42% (18), respectively. As the previous results seem to be
conflicting, an evaluation on the larger scale is needed.

In this study, we evaluated the immunohistochemical expression of survivin, CD117,
and C-erb-B2 in a large number of cervical NECA to assess the likelihood for targeted
therapy and their prognostic significance.

Materials and methods

This study was approved by the Ethics Committee of the Faculty of Medicine, Chiang
Mai University. The cases of cervical NECA between January 1995 and December 2008
were retrieved from the surgical pathology files of the Department of Pathology, Faculty of
Medicine, Chiang Mai University. Clinical data were obtained by chart review. The slides of
neoplastic tissue were reviewed. The diagnosis of NECA was based on the standard
morphologic criteria (2) and the agreement of at least 2 pathologists. In addition to the typical



histologic features, the diagnosis of LCCA required a confirmation by positive
immunoreaction for at least one neuroendocrine marker of the followings: chromogranin A
(mouse monoclonal, clone DAG-A3, Glostrup, dilution 1:200), synaptophysin(mouse
monoclonal, clone SY38, Dako cytomation, Glostrup dilution 1:50), CD56 (mouse
monoclonal , clone 1B6, Novocastra laboratories, New castle, dilution 1:100), and neuron-
specific enolase (mouse monoclonal, clone BBS/NC/VI-H14, Dako cytomation, Glostrup
dilution 1:300)The clinical data and follow-up results were obtained from the chart review.
Tumor staging was based on FIGO staging system.(1) The pathologic variables were
recorded, including tumour size, histologic type, fraction of cervical stromal invasion,
presence or absence of parametrial involvement, lymphovascular space invasion (LVSI), and
lymph node metastasis. The presence of additional component of non-neuroendocrine
neoplastic component was also recorded.

Immunohistochemistry: In each case, a representative formalin-fixed, paraffin-embedded
tissue block containing neuroendocrine carcinoma was selected for immunohistochemical
studies. Three micron sections were mounted on positively charged slides, heated in a
microwave oven (survivin) or incubated in citrate buffer (Cd117 and c-erb-B2) for epitope
retrieval, blocked for endogenous peroxidase, and incubated in 3% normal horse serum to
reduce non-specific antibody binding. The primary antibodies to survivin (rabbit
monocolonal, clone RB-9245, Neomarker, Fremont CA, dilution 1:100), CD117 (rabbit
polyclonal, Dako cytomation, Glostrup, dilution 1:800), and c-erb-B2 (rabbit polyclonal,
Dako cytomation, Glostrup, dilution 1:800) were applied for 1 hour at room temperature.
Slides were then incubated for 30 minutes at room temperature with anti-rabbit IgG
conjugated to a horseradish peroxidase-labelled polymer (Dako Envision system; Dako
Corporation, Carpenteria, CA). Sections were then exposed to the chromogen 3-3'-
diaminobenzidine for 10 minutes and counterstained with hematoxylin. Normal pancreas,
gastrointestinal stromal tumor, and breast carcinoma was used as positive control and
omission of the primary antibody as a negative control.

The evaluation of immunoexpression of each marker was separately assessed by two
pathologists blinded to the clinicopathologic data. The immunoexpression was scored
‘positive’ when at least 5 % of neoplastic cells showed staining of at least moderate intensity.
In cases with disagreement of the expression, a consensus was reached after reviewing the

slides together.

Statistical analysis: The clinicopathologic data were summarized and analyzed using
Intercooled Stata 8.0. Correlation of variables was evaluated by the Chi squared test, Fisher’s
exact test, or t-test, as appropriate. Multivariate analysis was performed by logistic regression
in a backward stepwise fashion. Association between the study factors and disease free
survival were estimated by Kaplan-Meier survival curve and log-rank test for equality of
survivor functions. Then, the factors with p value of greater than 0.25 were analyzed together
by multivariated cox-regression method. A result was considered to be statistically significant
when the p value was less than 0.05.

Results
Among 100 cases, the patients’ mean age was 44.76+11.48 years (median 42.5 years, range

25-80 years). There were 3 patients with stage IA1, 3 with stage IA2, 33 with stage IB1, 16
with stage IB2, 1 with stage IIA, 20 with stage IIB, 2 with stage IIIA, 12 with stage IIIB, 6
with stage IVB, and 4 with unknown stage. The tumor size ranged from 1 to 55 mm with
median of 30 mm (mean 25.08+15.07 mm). Survivin, CD117, and C-erb-B2 were positive in
27, 12, and 2 cases, respectively. The characteristics of the patients were shown in table 1.



The mean age of the survivin negative group (46.25+10.72 years) was significantly greater
than that of the positive group (40.74+12.68 years, p=0325).

There were also positive correlation between the patxents age vs clinical stage (p=0.0122);
positive parametnal status vs positive LVSI (p=0.039"), depth of stromal invasion (p=0.002),
and tumor size (p=0.046); positive LVSI vs depth of stromal invasion (0.005) and tumor size
(p<0.0001); and depth of stromal invasion vs tumor size (0.0001). Lymph node metastasis
was associated with positive parametrial status (p=0.001) and depth of stromal invasion

(p=0.027). (data not shown)

No significant association between c-kit and the other parameters was observed. Analysis for
CD117 expression was not done because the number of positive cases was too small.

Table 2 displayed the association between clinicopathologic parameters and disease
recurrence. Patients with recurrent disease had significantly greater proportion of cases with
deep stromal invasion (75% vs 42.86%, p=0.039), positive LVSI (93.75% vs 58.62%,
p=0.013), and lymph node metastasis (37.50% vs 3.70%, p=0.007) than those without
recurrence. Only LVSI (p=0.032) and lymph node metastasis (p=0.016) were independent
prognostic factors for disease recurrence. Kaplan-Meier survival estimate and log-rank test for
equality of survivor functions showed short time to recurrence in patients with early stage
cancer (p=0.037), positive LVSI (p=0.0131), and lymph node metastasis (p=0.0015).
However, only lymph node metastasis independently predicted short disease free survival
(p=0.009, hazard ratio=5.62, 95%CI=1.53-20.71).

Follow up status was available in 69 out of 100 patients, including 49 (87.5%) of 56 early
stage cases (I-IIA) and 20 (50.0%) of 40 advance stage cases (>IIB). As failure treatment and
loss of follow up are common in advanced stage patients, we further analyzed the associated
between disease recurrence and the studied factors in early stage cases (Table 3). Among 49
patients, tumor recurrence was significantly associated with deep stromal invasion (p=0.028),
positive LVSI (p=0.031), and lymph node metastasis (p=0.005). Only LVSI (p=0.036) and
lymph node metastasis (p=0.012) were independent prognostic factors for predicting disease
recurrence. However, survivin paositivity was marginally associated with disease recurrence
(p=0.056) in multivariated analysis. Kaplan-Meier curve and log-rank test demonstrated that
large cell NECA (p=0.0354), deep stromal invasion (p=0.0293), positive LVSI (p=0.0178),
and lymph node metastasis (p=0.0004) were significantly associated with short disease free
survival. But, only lymph node metastasis was independently correlated with short disease
free survival (p=0.003, hazard ratio=48.64, 95%CI=3.76-629.61).

As lymph node status was the potent predictive factor for disease recurrence, we further
analyzed the association within the low risk to recurrent group, i.e. early stage cases without
lymph node metastasis (n=32). In these patients, no significant association was seen between
the study factors and disease recurrence (Table 4). However, multivariated analysis
demonstrated that LVSI (p=0.047) and large cell NE type (p<0.0001) were independent
prognostic factor for disease recurrence. Survivin positivity was also marginally associated
with disease recurrence (p=0.081) in multivariated analysis. The recurrent rate for survivin
positive cases was 40% (6 of 15) comparing to 11.76% (2 of 17) of survivin negative cases.
Among these 32 cases, short disease free survival was significantly associated with positive
survivin expression (p=0.0405) (Figure 2). However, multivariated Cox-regression analysis
showed no significant association between any study factors and disease free survival.



Discussion

NECA of the cervix has a more aggressive clinical course than the usual types of
cervical carcinoma. The rate of recurrence in early stage SCCA is higher than other
histologic types, despite postoperative adjuvant therapy.(19) To our knowledge, this study
included the largest number of cervical NECA for evaluating the immunoexpression of three
potential biomarkers for targeted therapy; survivin, CD117, and C-erb-B2. Among these,
survivin seems to be the most potential one. Furthermore, the findings of our study suggested
that the immunoexpression of these biomarkers in cervical SCCA are different from the
pulmonary counterpart, probably due to some biologic and etiologic differences (12), such as
the patients’ age group, the cells of origin, the association with HPV infection, or other
factors.

The mechanism that survivin regulates proliferation of malignant cells has not been
clearly understood (3). - In addition to the anti-apoptotic activity, survivin may have an
important role in endothelial cell integrity and angiogenesis.(3) Prognostic value of survivin
expression has been evaluated in various types of cancers. Many studies demonstrated the
association of survivin expression and unfavorable clinical outcome.(3, 4) Immunoexpression
of survivin may be localized within the nucleus or the cytoplasm and different localization
could be associated with histologic type or organ of origin of cancer.(3, 4) Nuclear survivin
expression may promote cell proliferation whereas cytoplasmic expression may increase cell
survival.(4) Al though many studies reported only nuclear expression of survivin as a
predictor of poor prognosis (3, 7, 20), the prognostic significance of cytoplasmic expression
of survivin was also observed in several reports (21-24).

Information of survivin expression in NECA is limited. In pulmonary SCCA, survivin
expression was reported in 75 % of cases (27 of 36).(25) In Merkel cell carcinoma, which is
considered as NECA of the skin, survivin expression was detected in all 19 cases studied.(20)
Nuclear survivin expression was observed in 57.9% (11 of 19) of cases and was related with
poor clinical outcome.(20) The rate of survivin expression in cervical NECA in our study
(27%) was lower than that of neuroendocrine carcinoma of the other sites.

In cervical squamous cell carcinoma, survivin expression was associated with poor
overall survival in advanced stage.(7) To date, survivin expression of cervical NECA has not
been investigated. Although survivin expression may be increased with tumor progression in
cervical squamous. cell carcinoma (6, 7), survivin expression in cervical NECA tended to be
inversely associated with the extent of tumor spread in our study. Survivin expression was
more frequent in early stage tumor than advanced stage cases. This finding suggested that the
role of survivin may be confined to the early development of cervical NECA with only
limited function in tumor expansion and progression. In our study, survivin was
predominantly localized within the cytoplasm, which was similar to the finding in a study on
cervical squamous cell carcinoma.(26)

In the absence of lymph node metastasis at the diagnosis, early stage tumors with
survivin expression had a higher recurrence rate (40.0% versus 11.8%, p=0.106) and shorter
disease-free survival (p=0.0405), compared to those without expression. Although all but one
recurrent cases of early stage tumors without nodal metastasis had LVSI (Table 4); the
association of survivin with decreased disease-free survival could not be explained by the
presence of LVSI alone because survivin expression was not associated with LVSI. Hence,
we postulated that survivin expression in early-stage tumors may facilitate the survival and
progression of the remnant neoplastic cells. Further study with larger number would help to
clarify the prognostic significance of this protein in early stage NECA of the cervix.

Expression of CD117 is frequent in pulmonary SCCA.(12) Wang and Lu reported
CD117 expression in 27.27% (6 of 22 cases) of cervical SCCA, but the staining was rather



focal and weak.(12) However, Ohwada et al reported a higher rate of expression up to
42.86% (9 of 21 cases) and suggested that Imatinib therapy may be considered in cervical
SCCA.(11) Based on the result in our study CD117, this targeted treatment was non-
applicable in the majority of cases (12.00%). In addition, CD117 expression did not have any
prognostic value.

C-erb-B2 expression was reported to be a poor predictor in patients with cervical
adenocarcinoma.(14, 15) At least one fourth of cervical adenocarcinoma showed C-erb-B2
overexpression by the current criteria.(14, 15), and anti-HER-2 therapy may be potentially
useful. In pulmonary SCCA, C-erb-B2 expression was reported in 7 to 30% of cases and may
be associated with short survival (16). Only few studies on C-erb-B2 expression of cervical
NECA have been reported. Straughn et al (17) reported the absence of C-erb-B2 expression
in all 16 cases of cervical SCCA, whereas Tangjitkamol et al (18) reported Her2 expression in
41.7% of 24 NECA (18 SCCA and 6 LCCA). However, the latter study interpreted
cytoplasmic expression as a positive reaction, and all positive cases had cytoplasmic
expression with focal membrane staining (<5% cells) being observed in only 2 of 24 cases
(8.3%). The rarity of C-erb-B2 expression in our study was, thus, in keeping with the previous
results. Treatment with anti-HER-2 (Herceptin) is likely non-beneficial in the setting of
cervical NECA.

In conclusion, survivin-targeted therapy may be beneficial in cervical NECA, whereas
the therapies against c-kit, and HER-2 molecules may have limited role. Moreover, survivin
immunoreactivity may be used as additional prognostic marker for disease free survival.
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Figurel Survivin expression (nuclear staining) in cervical neuroendocrine carcinoma
Figure2 Survivin expression (cytoplasmic staining) in cervical neuroendocrine carcinoma
Figure3 Kaplan-Meler plot demonstrates disease free survival in patient thh survivin
negative and survivin positive neuroendocrine carcinoma.



Table 1: Characteristics of the patients with cervical NECA

Parameters Total Survivin-  Survivin+ P value
n (%) n (%) n (%)

Total 100 (100.00) 73 (73.00) 27 (27.00)

Age <40 years 39 (39.00) 21(28.77) 18(66.67)  0.001
>40 years 61 (61.00) 52(71.23) 9(33.33)

Stage <IIA 56 (58.33) 37(52.86) 19(73.08) 0.074°
>IIA 40 (41.67) 33(47.14)  7(26.92)

Histologic type - small cell 95 (95.00) 71(97.26) 24 (88.89) 0.120°
- large cell 5 (5.00) 2(2.74) 3(11.11)

Tumor size <4 cm 38 (82.61) 23 (82.14) 15(83.33)  1.000°
>4 cm 8(17.39) 5(17.86) 3 (16.67)

Depth of invasion - inner/middle third 20 (44.44) 13 (48.15) 7(38.89) 0.540°
> middle third 25 (55.56) 14 (51.85) 11 (61.11)

LVSI - negative 13 (28.26) 8(28.57) 5(27.78) 0.953°¢
- positive 33 (71.74) 20(71.43) 13(72.22)

Parametrial status - negative 34 (79.07) 20(76.92) 14 (82.35)  1.000f
- positive 9 (20.93) 6(23.08) 3(17.65)

Lymph node - negative 37 (84.09) 21(77.78) 16(94.12)  0.220f
- positive 7(15.91) 6(22.22) 1(5.88)

Recurrence - negative 40 (56.34) 25(54.35) 15(60.00)  0.646°
- positive 31 (43.66) 21 (45.65) 10 (40.00)

CD117 - negative 88 (88.00) 66 (90.41) 22(81.48) 0.297F
- positive 12 (12.00) 7(9.59) 5(18.52)

NECA=neuroendocrine carcinoma, LVSI=lymphovascular

Table 2: Correlation between disease recurrence and clinic

space invasion

Parameters Norecur  Recur P value
n (%) n (%)

Total 40 (56.34) 31 (43.66)

Age <40 years 17 (42.50) 10(32.26) 0.378°
>40 years 23 (57.50) 21(67.74)

Stage <IIA 31(77.50) 20(64.52) 0.228°
>IIA 9(22.50) 11 (35.48)

Histologic type - small cell 37(92.50) 27(93.55)  1.000f
- large cell 3(7.50) 2(6.45)

Tumor size <4 cm 24 (82.76) 13(81.25)  1.000°
>4 cm 5(17.24) 3(18.75)

Depth of invasion - inner/middle third 16 (57.14)  4(25.00) 0.039¢"
> middle third 12 (42.86) 12 (75.00)

LVSI - negative 12 (41.38) 1(6.25) 0.013°"
- positive 17 (58.62) 15 (93.75)

Parametrial status - negative 22 (84.62) 11(68.75) 0.265°
- positive 4(15.38)., ..5(31.25)

Lymph node - negative 26 (96.30) 10(62.50)  0.007"
- positive 1 (3.70) 6 (37.50)

Survivin - negative 25(62.50) 21(67.74)  0.646°
- positive 15(37.50) 10(32.26)

CD117 - negative 34 (84.00) 26(83.87)  1.000f
- positive 6 (15.00)  5(16.13)

opathologic parameters in NECA



Table 3: Correlation between disease recurrence and clinicopathologic parameters in early

stage NECA
Parameters No recur Recur P value
n (%) n (%)

Total 29 (59.18) 20 (40.82)

Age <40 years 15(51.72) 8(40.00) 0.419°
>4() years 14 (48.28) 12 (60.00)

Histologic type - small cell 28 (96.55) 18 (90.00) 0.559"
- large cell 1(3.45) 2 (10.00)

Tumor size <4 cm 23(85.190 11(78.57) 0.673"
>4 cm 4(14.81) 3(21.43)

Depth of invasion - inner/middle third 15 (57.69) 3 (21.43) 0.028°"
> middle third 11(42.31) 11(78.57)

LVSI - negative 12 (44.44) 1(7.14) 0.031*
- positive 15(55.56) 13 (92.86)

Parametrial status - negative 20 (83.33) 9(64.29)  0.245
- positive 4(16.67) 5(35.71)

Lymph node - negative 24 (96.00) 8(57.14) 0.005"
- positive 1 (4.00) 6 (42.86)

_ Survivin - negative 19 (65.52) 12(60.00)  0.694°

- positive 10 (34.48) 8 (40.00)

CD117 - negative 24 (82.76) 17 (85.00) 1.000°
- positive 5(17.24) 3 (15.00)

Table 4: Correlation between disease recurrence and clinicopathologic parameters in early

stage, lymph node negative NECA

Parameters Norecur  Recur P value
n (%) n (%)

Total 24 (75.00) 8 (25.00)

Age <40 years 13 (54.17) 4 (50.00) 1.000"
>4() years 11(45.83) 4(50.00)

Histologic type - small cell 23 (95.83) 7(87.50) 0.444°
- large cell 1(4.17) 1 (12.50)

Tumor size <4 cm 20(83.33) 7(87.50) 1.000f
>4 cm 4 (16.67) 1(12.50)

Depth of invasion - inner/middle third 14 (58.33) 3 (37.50) 0.423f
> middle third 11 (41.67) 5(62.50)

LVSI - negative 12 (50.00) 1 (12.50) 0.101f
- positive 12 (50.00) 7 (87.50)

Parametrial status - negative - 20(83.33) 8(100.00) 0.550°
- positive 4 (16.67) 0(0.00)

Survivin - negative 15 (62.50) 2(25.00) 0.106°
- positive 9@37.50) 6(75.00)

CD117 - negative 19(79.17) 6 (75.00) 1.000f
- positive 5(20.83) 2(25.00)
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