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The Immunohistochemical Analysis for the Expression of Survivin, HSP,
and Bel-2 in Non-small Cell Lung Carcinoma
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Background : Anti-apoptotic proteins may be involved in tumor development, progression and the response to
treatment. Bcl-2 is by far the most studied anti-apoptotic protein. A novel inhibitor of apoptosis, designated
survivin, and the heat shock proteins (HSPs) have recently been found In many human cancers.
Immunohistochemical methods were used to determine the expression level of survivin, HSP70 and bel-2 in
non-small cell lung cancer (NSCLC) to evaluate their clinical significance.

Methods : Tissue array slides were obtained from 09 surgically resected NSCLCs. Immunohistochemical stain-
ing was performed by an immuno-peroxidase technique using an avidin-biotinylated horseradish peroxidase
complex. Anti-survivin rabbit polyclonal antibodies, anti-HSP70 mouse monoclonal antibodies and anti-bcl-2
mouse monoclonal antibodies were used as the primary antibodies.
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Results : Positive staining of survivin was detected in 33.3% of the cases. Survivin positivity is associated with

to females and recurrence. A nonstatistically significant trend toward increased survivin expression was ob-

served in non-smokers, and its expression inversely correlated with the number of cigarettes smoked in smok-
ers. HSP70 was detected in 84.8% but this did not correlated with the clinicopathologic characteristics, Bel-2
was detected in 18.2% and its expression correlated to tumor recurrence, N o significant difference in the medi-

an survival time was noted in a comparison of all cases with survivin expression and those without. There was

no association between HSP70 or bel-2 expression and survival,

Conclusions : Survivin expression was significantly associated with females and tumor recurrence. In addition

its expression was inversely associated with the number of cigarettes smoked. However, HSP70 and bel-2 ex-

pression were not associated with the clinical parameters or survival. This suggests that measuring the survivin

levels may be useful in identifying patients at high risk for disease recurrence. Therefore, survivin might be a

new diagnostic/therapeutic target in cancer. (Tuberculosis and Respiratory Diseases 2002, 52 * 441-452)
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Table 1. Characteristics of 99 patients

Variables No. of cases
Age mean£S.D.(years) 56.1+9.5 B
Sex male/female 78/21
Smoking Hx Yes/No 72/20
Unknown 7
Histology SCC (Squamous cell Ca.) 42
AC (AdenoCa.) 26
LCC (Large cell Ca.)
BAC (Bronchoalveolar Ca.)
Others 14
Differentiation Well 17
Moderately 29
Poorly 17
Undifferentiated 3
Unknown 33
Nodal stage NO 48
N1 29
N2 19
N3 2
Unknown 1
Pathologic stage TA 11
IB 30
IIA 3
IIB 24
A 22
1B 6
I\ 3
Recurrence Yes/No 48/44
Unknown 7
Survival Yes/No 49/46
Unknown 4

FEES BAEE el 497} 2992 7hy Bt
o e A Wrlze % 999 3 1B717} 3062
V4w,

W3 Bl BF 257122 467480190 m 9913

T 485 ALSAT & ¥ AL i P
7IREE: 20/ Ol F37171 5t 469 o] Ababsla

4980] AEF oM Ynlx] 4L YEARE 3
b < QAT (Table 1).
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Table 2. Relationship between survivin, HSP70 or bel-2 expression and clinicopathologic fac-

tors s
Variables No. survivin( +) HSP70(+) bel-2( +) P
No. (%) No. (%) No. (%)
Age <60 yr 59 20(33.9) 0531 49(83.1) 0379 11(186) 0.552
=260 yr 40 13(32.5) 35(87.5) 7(17.6)
Sex male 78 21(26.9) 0.011 65(833) 0335 15(19.2) 0.436
female 21 12(57.1) 19(90.5) 3(14.3)
Smoking Yes 72 20(27.8) 0071 61(84.7) 0997 14(19.4) 0.476
No 20 11(55.0) 17(85.0) 2(10.0)
pack-year <35 30 12(40.0) 0.046 27(90.0) 0.239 9(30.0) 0.064
=35 42 8(19.0) 34(81.0) 5(11.9)
Histology SCC 42 8(19.0) 0.008 38(90.5) 0412 7(16.7) 0.452
AC 26 11(42.3) 20(76.9) 6(23.1)
LCC 8 4(50.0) 6(75.0) 1(12.56)
BAC 9 5(55.6) 7(77.8) -
Different. Well 17 2(11.8) 0.037 1h(88.2) 0.191 3(176) 0.785
Moderate 29 10(34.5) 26(89.7) 6(20.7)
Poor 17 5(29.4) 16(94.1) 4(23.5)
Undifferentiated 3 3(100.0) 3(100.0) 1(33.3)
N stage NO 48 18(37.5) 0776 38(79.2) 0.380 6(12.5) 0.443
N1 29 9(31.0) 27(93.1) 6(20.7)
N2 19 5(26.3) 16(84.2) 4(21.1)
N3 2 1(50.0) 2(100.0) 1(50.0)
P stage 1A i1 4(36.4) 0979 10(90.9) 0.216 1(9.1) 0.601
1B 30 10(33.3) 22(73.3) 3(10.0)
ITA 3 1(83.3) 2(66.7) 1(33.3)
IIB 24 8(33.3) 23(95.8) 6(25.0)
A 22 6(27.3) 19(86.4) 4(18.2)
B 6 3(50.0) 6(100.0) 2(33.3)
I} 3 1(33.3) 2(66.7) 1(33.3)
Recurrence Yes 48 93(47.9) 0.006 42(875) 0532 15(31.3) 0.004
No 44 10(22.7) 37(84.1) 3(6.8)
Survival  Yes 49 13(26.5) 0.330 41(83.7) 0.681 9(184) 0.930
No 46 18(39.1) 39(84.8) 8(17.4)
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Table 3. Survival rate of lung cancer according to survivin, HSP70 and bel-2 expression

survivin HSP70 bel—2
(—) (+) (=) (+) (—) (+)
n=36 n=13 n==_§ n=41 n=40( n=9
median survival
' 1690 2206 2205 1690 2016 1612

time (days)

(Kaplan-Meier, Log-rank) p>0.05

HIRR S of ¥ FAR A LEEo] 2o ARS HY
I(p=0.071), FAYo] —7}?"1—% surv1v1n-4 I3
& frelopl AaslgnH(p=0.046). 28ty B
Tl A “Ti“ %‘4‘”"“’\1-—1 HHE] thE Alx vﬁ‘i
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FE ‘Qﬁ_%—"« ¥ gas Ei,“iﬁ}(p—0037). ‘%1
- AAE(p=0.776) 2 B EF(p=0.979)
o W& survivine] WEe o3 2po] 7} Ay,
TE T Ad" BAFAA survivin LHEL. 8 N
25 #U2(p=0.006) survivin BE77} vy
T APl HEF B $= ols) YA (p=
0.330) (Table 2).
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