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Expression of Survivin in Patients with Breast
Cancer
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Ho Kim, Min Hyuk Lee, and Moo Sik Cho

Departments of Surgery and 1Pathology, College of Medicine,
Soonchunhyang University, Cheonan, Korea

Purpose: Survivin is a member of the inhibitor of apoptosis
(IAP) family, which is also involved in the regulation of cell
division and is also overexpressed and associated with para-
meters of poor prognosis in most human cancers, including
carcinomas of the lung, breast, colon, stomach, esophagus
and pancreas. This study examined the expression patterns
of survivin in normal breast tissue, atypical hyperplasia, pri-
mary breast cancer and lymph node tissues involved with
breast cancer and to determined whether the expression of
survivin is associated with the characteristics and prognosis
of breast cancer.

Methods: Formalin-fixed paraffin-embedded samples from
80 breast cancer, 20 atypical hyperplasia and 20 malignant
lymph node tissue cases were immunostained using
polyclonal survivin (Novus Biologicals, CO). The degree of
immunostaining was recorded on a scale of 0-3 according
to the percentages of staining and distributions within the
cytoplasm & nucleus.

Results: Survivin was expressed in 52, 14 and 17 of the
80 breast cancer (65%), atypical hyperplasia (70%) and
breast cancer lymphoid (85%) specimens respectively. Among
those expressing cancer, 11.3, 31.3 and 22.5% demon-
strated nuclear staining only, cytoplasmic staining only and
both nuclear and cytoplasmic staining respectively. A statis-

YA e+, T%ZJ_OJA] BHE 2320
330-721, =P Mg 2| FHstudd
Tel: 041-570-2141, Fax: 041-571-0129

E-mail: tykim@schch co.kr

Haed 120043 102 21, AASALY 120043 11€ 18Y
B =Y aAE 2004 9] EAFTHSGEU S| oA E2H
v 31 =)

=237,

236

tical analysis revealed that cytoplasmic survivin expression
was correlated with the stage, histological grade and L/N
metastasis. In a Cox proportional hazard model analysis, the
expression of survivin was not identified as a significant
independent predictor of overall survival (P=0.168), although
the decrease in the survival rate of survivin-positive patients
did reach statistical significance (P=0.048).

Conclusion: Our results show that survivin is frequently
overexpressed in primary breast cancer and its expression
gradually increased from normal breast tissue to malignant
lymph nodes. The expression of cytoplasmic survivin was
common in breast cancer and could be both a useful dia-
gnostic marker and important source of prognostic informa-
tion. (Journal of Korean Breast Cancer Society 2004;7:236-
243)
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Table 1. General characteristics of 80 study subjects

Variable Number of patients (%)

Age

<40 9 (11.3)

40~49 29 (36.3)

50~59 21 (26.3)

>60 21 (26.3)
Menopausal status

Premenopause 37 (46.3)

Postmenopause 43 (53.8)
Primary tumor

Tis 4 (5

T1 23 (28.8)

T2 38 (47.5)

T3 10 (12.5)

T4 5 (6.3)
L/N metastasis

Positive 25 (31.2)

Negative 55 (68.3)
Stage grouping

0 40

I 16 (20)

I 39 (48.8)

111 19 (23.8)

v 2 (2.5
Histologic grade

1 45 (56.3)

I 22 (27.5)

I 13 (16.3)
ER status

Positive 40 (50)

Negative 40 (50)
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607t 718 F xylene? ¥IES AX FTHTE 23]
FAEAY. ¥2F 8A= survivin kit (Novus Biolo-
gicals, CO, USA, 1:150)& ©]&3t3Ath A4 &5
3l pH 6.09] 10 mM citrate 4580 Eefo|=&
S F, 750 watt®] SRR 1587 Folal 2083F
A2A 27 o5 WE9] peroxidase BAEE A
N7171 el 3% H0,Z 3087F A2 3 TBS (Tris
buffered saline)ell 103+ A3t AFAE 37.5°C
A 1AIZF Feb A2l I TBSE 108 HHo = A
2+#] A& 3FaL polymer detection kit (Zymed, san fran-
cisco) &2 2027 -2 A] Z-EA1F T E-2 DAB Kit
(Zymed, Diaminobenzidine) 2 substrate-chromogens A}
43131, Mayer hematoxyline® 2 XA} A= 3
% 96% LHE, 100% LIE, XyleneS AX &3}
LefolEE 4% & dnF oz #AFEETH

ZokAxe] 3 AEA gy AAFHoZ 1=
s s 495 ARSI ZH7te] By E Xo] F&
Moz JAER g He SAHSZ, 20% PR
A HAExE H AF 1+ 50% vve] dMAEE

EE
B 7 2+, 223 50% o] MRS YErd
3+2 Aottt oW F wWol WAyt 2t
% o AL A= Ak g =
W3d 8-S HnAES Y] 95

of IS vA= TTWMSFE FASH] g v
FE 212 Cox proportional hazard modelS ©]-&3}o] =
G2 A4S E dolrux gk BE EAA B

Fig. 1. Immunohistochemical examination. The tumor cells of infiltrating ductal carcinoma show negative reaction (A, x100) and show
positive reaction in survivin (B, x100). (C) The cytoplasm of atypical cells in moderate epithelial hyperplasia shows strong positive
reaction in survivin (x100). (D) The metastatic tumor cells of infiltrating ductal carcinoma lymph node show positive reaction in

survivin (%100).
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Table 2. Survivin expression in breast carcinoma

Survivin expression (%)

+ ++ +++ Total
Control 1/10 (10.0) 1/10 (10.0) 0 2/10 (20.0)
Atypical hyperplasia* 4/20 (20.0) 9/20 (45.0) 1/20 (5.0) 14/20 (70.0)
Primary cancer* 21/80 (26.3) 18/80 (22.5) 13/80 (16.3) 52/80 (65.0)
Malignant L/N* 8/20 (40.0) 6/20 (30.0) 3/20 (15.0) 17/20 (85.0)
*: P<0.05 (control vs. atypical hyperplasia, cancer, L/N)
1.0 1.0 1
""" s
9 AR Negative expression 9

- -

H—H—t—t
Positive expression

Survival rate
~
1

o (P=0.368:log-rank test)

.4 T T T T 1
0 20 40 60 80 100

Months of surgery

Survival rate
~
1

Cytoplasmic survivin (+)

57 (P=0.048:log-rank test)

.4 T T T T 1
0 20 40 60 80 100

Months of surgery

Fig. 2. Kaplan-Meier survival curve according to overall survivin expression (A) and cytoplasmic survivin expression (B).
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1) Survivin2| g5

ZAREA Q) survivine] THL FHY A 804 F 52
oA (65%)N A HA= AT, vIFEA 28 A (atypical hy-
perplasia) = 2] 204 F 149(70%), M E7F IHd &
x4 209 F 174(85%) N A =] il HIE|
frolstAl AAH Frlsle EE5S & F UATH(Table 2,
Fig. 1). 3% &4} 809 F surviving] @& o] o §-
H]o}ﬂ] BHE= FASE 9911.3%) MEZ A3}

A BT = A= 259 (31.3%), AAHo 2 njgkao

2 3y = AL 189(22.5%)= ) MEZ A5

A g #FE 5 AATH(Table 3).
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Table 3. Localization of survivin expression in breast cancer (n=

80)
Survivin expression (%)
+ ++ +++ Total
Nucleus only 2 4 3 9/80 (11.3)
Cytoplasm only 14 5 6 25/80 (31.3)
Both 5 9 4 18/80 (22.5)
Total 21 18 13 52/80 (65.0)

Aol

stA LdE FHo AAS

ZA o] fr, 2A8H Bt FaaArt AL
UK(Table 4) AetA ZdE 3 ol FAAete]
A BA = 21tk Kaplan meier S o] &
3 AEZ A A= survivin®] AEE @RI B
Hoz fostA AE& HE2E £ F UMYy

(P=0.048, Fig. 2), Cox proportional hazard model2 ©]-&
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Table 4. Correlation between clinicopathological factors and expression of survivin in breast cancer

Survivin expression(%)

Overall positive P-value Cytoplasmic positive P-value
Menopausal status 0.981 0.960
Premenopause 24/37 (64.9) 20/37 (54.1)
Postmenopause 28/43 (65.1) 23/43 (53.5)
Tumor size (cm) 0.823 0.808
<2 18/27 (66.7) 14/27 (51.9)
>2 34/53 (64.2) 29/53 (54.7)
L/N metastasis 0.001 0.001
Positive 23/25 (92.0) 20/25 (80.0)
Negative 29/55 (52.7) 23/55 (41.8)
Stage grouping 0.001 0.001
0, L II 32/59 (54.2) 25/59 (42.4)
I, IV 20/21 (95.2) 18/21 (85.7)
Histologic grade 0.052 0.038
I 25/45 (55.6) 22/45 (48.9)
I 14/22 (63.6) 11/22 (50.0)
I 12/13 (92.3) 10/13 (76.9)
ER status 0.639 0.501
Positive 27/40 (67.5) 23/40 (57.5)
Negative 25/40 (62.5) 20/40 (50.0)

Table 5. Cox proportional hazard model analysis

Risk rate 95% CI* P-value

Menopausal status (pre vs. post) 2.184 0.61~7.79 0.221

Tumor size (cm) (<2 vs. >2) 0.131 0.02~1.07 0.030

L/N metastasis (negative vs. positive) 0.315 0.09~1.07 0.055

Stage (0, I, II vs. III, IV) 0.226 0.07~0.78 0.013

Histologic grade (I, II vs. III) 0.179 0.05~0.71 0.008

ER status (positive vs. negative) 0.832 0.26~2.73 0.762

Survivin expression (negative vs. positive) 0.504 0.13~2.01 0.325

Cytoplasmic survivin (negative vs. positive) 1.458 0.13~1.71 0.168

*: CI = confidence interval.

3 AFo| = survivin HE AR7F Y=L TR tein, IAP (Inhibitor of Apoptosis) TH¥ &2 o] & &
U= Fo3 =HA =2 }—t— o} % t}(Hazard ratio= A Atk IAP= 19923 199413 baculovirus LE<I
1.458, P=0.168, Table 5). Cydia pomonella granulosis virus (OpMNPV)E 53| A
TAE AR o F/HRY AEIA FEEHZNH
R AZE BEde ol A1 AL ol FA

T3 9FE st Blo] EHAWA oo I B
M| 3 3L AH Apoptosis) 74 20| ZH-&-35te] AL TALE B A7) o] Fo) A gt} (12,13) IAP= TZF4 8071 9] o}
ste DHEZAZ bel-2 G EZF, heat shock pro- v 2ko 2 o] Fo]R BIR (Baculoviral Inhibitor of apop-
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