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Background : Survivin, a novel member of inhibitor-of-apoptosis, is undetectable in most
terminally differentiated nonproliferative adult tissue, but is overexpressed in some human
malignancies. The survivin gene expression is repressed by binding of wild-type p53 with the
survivin promotor. In this study, we investigated the prevalence of survivin expression, its
association with p53 overexpression and proliferative index, and clinicopathological signifi-
cance in non-small cell lung carcinomas (NSCLC). Methods : Immunohistochemical stain-
ings were performed in 59 cases of primary NSCLC for survivin, p53 and Ki-67. Correlations
between the survivin expression, p53 overexpression and Ki-67 labeling index were analyzed.
H o o2:o004d 129 99 Results : Survivin expression was detected in 47 carcinomas (80%) with nuclear immunore-
AmSel 1 20053 3¢ 109 activity (56%). Survivin nuclear immunoreactivity revealed significantly worse prognosis in
NSCLC patients (p=0.003), and correlated with lymph node metastasis (p=0.014), lymphovas-
MOIXK} : H 2 A cular invasion (p=0.032), p53 overexpression, and Ki-67 labeling index (KI 24.2+6.9, p=0.045).
F602-702 HAA] AT e 34 Survivin expression was not correlated with histological type and pT status. Conclusions :
;”‘qwﬂ st 5584 WS | High incidence of survivin overexpression in NSCLC suggests that survivin is involved in
Fi_ ggi_zzg_gzgé lung carcinogenesis, and nuclear expression of survivin can be used as a poor prognostic
E-mail: bk1000@ empal.com predictor in NSCLC patients. Expression of mutant p53 seems to be a possible mechanism
2 EH&E osheat ] A9 vl ol of survivin up-regulation in NSCLC.
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g 9 OlEEAA & sk 7149 BddS FHCE § P == JOE’H &) Aol 23 g2 dvke AL 9
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9 s o ¥ ¥4 % 1lgo] X9t AZAAEE survivin FA27F FHEES fH2E 2dan’
Surviving 165 kD9 inhibitor-of-apoptosis (IAP) ol & Surviving caspase-33} caspase-79] J}Xég A5, Fas/
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Fig. 1. The immunohistochemical stainings for nuclear survivin show no reactivity, 0 (A), weakly positive reactivity, 1+ (B), intermediately
positive reactivity, 2+ (C), and strongly positive reactivity, 3+ (D), respectively.
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Fig. 2. Tumor cells are strongly and extensively positive for p53 in squamous cell carcinoma (A) and adenocarcinoma (B). And tumor
cells show high Ki-67 labeling index (C) and low Ki-67 labeling index (D).

vivino] Al EZdl] wHE AL 590 FolA 354 (59% )M
ZE A, 7JEE 7t FEvt A S5 ol AEE
W3 Y, UM T o MESEL 1-3290]%TtE Survivin
o] dlloj lﬂ A 59¢] FollA 33¢](56%) ol Al HFE AL
M ETE719] FFAE oA FFapA TA=ATE 214 (36%)
M & B AEAA EF BEEHAUL 1290(20%) AN =
& 9 AxZelM 25 dEEA] ok
Survivin2| &5dn} QUMK M B HE S Hao| M|
H2d Hol7h e 319 FolA survivin & LE P
2200(71%) 2X BATHOE 997} QAT (p=0014), H=Z&/
& o] #AEE 94 FolA survivin 3 T P 8
(89%) 24 BAIEH R 297} tHp=0.032). Survivin
& wlalal A8 AW z2Asd 3 Hgsd W) T 9y,
A5 F A fF e AT 32EA 294 th(p>0.05)
AZ Ful o] 9l 214 Fo|A survivin M EZE WY ok
A 1690(76%) 24 FAA ool ANTHp=0.045).

3, wes
AR B2

Survivin AlE2 Wz oAd A 2FsHE
AT W) 9 YRR AN SRE
5%] %9kTH(p>005) (Table 2).

42‘0

Survivine| 81} p53 A Ki-67 X|5efe| At

P53 survivin 3 T AT 339 FollA] 2140](64%) oA
oI, survivin 3 & ST 264 FollA] 1690(62%) ol
A $E Hol, o] F Tle] S g AAAAE AN
Th(p=0.048) (Table 3). Ki-67 A4% survivin & & P9+
33¢] 0| A 2424690197, survivin 3 W& AT 264 =
158+10.6°1%t}. Survivin 3 WA} Ki-67 FAAFE fro
3 AAAA 7} AATHp=0.045) (Table 3).
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Table 1. Correlation between nuclear survivin expression and
clinicopathologic characteristics in non-small cell lung carcinoma

Nuclear survivin expression

Clinicopathological No. of

characteristics patient Positive Negative P value
(n=33) (n=26)
Age (years) 0.094
<60 25 11 14
>60 34 22 12
Sex 0.654
Male 50 28 22
Female 9 5 4
Histologic type 0.215
Squamous carcinoma 47 28 19
Adenocarcinoma 12 5 7
Pathological stage 0.054
| 26 11 15
-1l 33 22 11
pT status 0.109
T1 15 5 10
T2 28 16 12
T3 9 6 3
T4 7 6 1
pN status 0.014
NO 28 11 17
N1-N2 31 22 9
Pleural involvement 0.169
Present 21 14 7
Absent 38 19 19
Lymphovascular invasion 0.032
Present 9 8 1
Absent 50 25 25

Table 3. Correlation between survivin expression and molecu-
lar parameters in non-small cell lung carcinoma

- ) Nuclear survivin

Clinicopathological No. of — - valte

characteristics patient Positive Negative P
(n=33) (n=26)

ps3 0.048

Positive 31 21 10

Negative 28 12 16

Ki-67 Labeling Index 59 24.2+6.9 15.8+10.6 0.045

by kA o] 51 AIEE-2 survivin & @ 24179 5 A
EEET FATHOE FoaiA EUthp=0.003) (Fig. 3). Cox
SRS EXAME survivin 8 3E 2 g2 H AHo)r} $xlo
AEZ grgle FAAAE B (p=0.050) (p=0.028), 3
AdEs 77} 2,049 2229 tH(Table 4).

E A+ A3 surviving] 2
A HgFA Hldels 273
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Table 2. Correlation between cytoplasmic survivin expression
and clinicopathologic characteristics in non-small cell lung car-
cinoma

Cytoplasmic survivin

Clinicopathological No. of expression
- . — - p value
characteristics patient Positive Negative
(n=35) (n=24)

Age (years) 0.762
<60 25 14 11
>60 34 21 13

Sex 0.198
Male 50 28 22
Female 9 7 2

Histologic type 0.183
Squamous carcinoma 47 26 21
Adenocarcinoma 12 9 3

Pathological stage 0.689
| 26 15 11
(-1l 33 20 13

pT status 0.754
T 15 10
T2 28 17 11
T3 9 5
T4 7 3 4

pN status 0.722
NO 28 16 12
N1-N2 31 19 12

Pleural involvement 0.045
Present 21 16 5
Absent 38 19 19

Lymphovascular invasion 0.089
Present 9 3 6
Absent 50 32 18

Table 4. Cox regression model of nuclear survivin expression
and clinicopathological and molecular parameters in patients
undergoing curative resection of non-small cell carcinomas

Odds  95% Confidence

Factors Ratio nerval €l P YaLe

Nuclear survivin 2.041 0.996-4.182 0.050
(positive vs. negative)

pT status (T1 vs. T2-4) 1.199 0.525-2.741 0.666

pN status (NO vs. N1-2) 2223 1.091-4.528 0.028

Invasion into visceral pleura 1.189 0.613-2.306 0.608
(positive vs. negative)
Lymphovascular invasion 1.061

(positive vs. negative)

0.437-2.574 0.896

wEw survivin® 99RO A 76% 1% SHkok)A] 60-79% 115
thaatol A 63%,° g E 83% LAFAoH T B Ax
Az olHt} o7 EAG vl Surviving] 3 3>
S1FolA 82%," Aol e 80%01H, B A A= o

Ho} fﬁﬂ 3 AT, FHdME 47%2H° B Ao A
o} v s=atait,

olA HITEA survivin W X
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Fig. 3. Kaplan-Meier overall survival curves according to nuclear

survivin expression shows poor prognosis in non-small cell lung
carcinoma.
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