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Anti-apoptosis Gene, Survivin Expression and
Prognosis of Neuroblstoma

Soo Min Ahn, MD.", Jung-Tak Oh, M.D.% Seok Joo Han,
M.D.2 Eui Ho Hwang, M.D.2 and Seung Hoon Choi, M.D.2%

Purpose: The prognostic significance of survivin expression
(SE), which has been reported to be an inhibitor of apoptosis
protein, was examined in order to identify a more accurate
prognostic grouping of neuroblastomas.

Methods: Thirty-seven tumor specimens were obtained be-
tween 1992 and 2002. The SE level was examined by im-
munohistochemical techniques using paraffin-embedded tis-
sues, and was scored as being positive when more than
5% of the cells reacted with the anti-survivin antibody. The
outcome of the stratified potential prognostic groups was
evaluated according to age, location, stage, Shimada class
and SE. The correlation between the SE level and the
prognostic factors were analyzed using a univariate
assessment. The predictive value of SE in the prognosis was
determined using a multivariate assessment.

Results: The median follow up period was 23 months. The
5-year overall survival rate was significantly reduced with an
advanced stage, adrenal primary, unfavorable Shimada class
and positive SE (P=.01, .01, .02 and .00). A positive SE
was correlated with old age, advanced stage and an un-
favorable Shimada class (P=.03, .00 and .03). The relative
risk of the SE positive group was 5.20 (P=.01). Survivin was
expressed in 73% of recurred cases, but in only 31% of
non-recurred cases (P=.04).

Conclusions: Survivin expression is a valid independent
prognostic factor for a neuroblastoma, which correlates with
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the disease progression and a poor prognosis. (J Korean
Surg Soc 2005;68:56-60)
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(Internatlonal Neuroblastoma Staging System) 7]
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histochemical statain)= A
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(RnD System biochemistry, Inc. USA)E, 4 #H§-2 Chemo-
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Table 1. Overall survival at 5 years according to age, stage,
primary location, shimada class and survivin expression

5-yr neuroblastoma specific

survival rate,%, (No.) P-value
Age <1l yr 60.4 (8) 0.078
>1yr 37.5 (29)
Stage 1,2 68.7 (12) 0.013
3,4 23.1 (25)
Location Adrenal 22.3 (23) 0,015
Extra adrenal 59.8 (14) ’
hi .
Shimada FH 63.7 (19) 0,002
class UH 21.4 (18)
SE Positive 154 (22)
. 0.008
Negative 70.5 (15)

SE = survivin expression, FH = favorable histology; UH =
unfavorable histology.

73 Alokell Al A A RES-S HQl MEFTE 5% o]l
A2 s

AHA A%, <1A]; L 9%, > 14, INSS B 71(Z7]¢
1271, R134st, 3/47)), 8 WA AX(FA 9 T
Al 2] 99 £9F), Shimada /(Y3 Z2¥, favorable
histology, FH; &% %23, unfavorable histology, UH) %
urvivin B8 FCHE, 1 2Ryl B B4 28 BRs
11, Log-rank testE ©]83}] AEE AJo]& 434t &
ATHOZ Fost HEE Ao)E H]l B4 FollA F A
79 survivin ¥¥-& *}0]E Chi-square testE ©]-83}
289 t. Cox’s proportional hazard modelS ©]-83}],
survivin 'HEo] AAHBAEZF QoA NZE FH o5
JNAZA 7k E 7HA=A B7hstdth 8 Wi o
22 FolrE oW W BRI E T 24 A4 2
AFA e} AL }\} Ak WAl 7] 97 Ho] BYA
TEY A gl 84 S YA Bal (remission) O 2
F3ta, vl T survivin FHE 2o E BAIEY
AaF Al & A 4 8] AP 7 7H] survivin E‘ig
x}o] E Chi-square testE ©|-&3to] B3}t 28
*]2] = Statistical Package for Social Science (SPSS)
version 11.0 for Windows (SPSS Inc, Chicago, IL)= AF-8-3} %
I frY FEL Pvalue<.052 AS3ATh
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Fig. 1. Most of the neuroblasts are SE (+) in 4-year-old patient
(primary left adrenal gland, stage 4, Shimada unfavorable
histology)(H & E stain background, *200).
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(FLH 277 A %M a8 e 47 21.6%
m=8)%} 78.4% (m=29)°] Ut F41 Ak T4 74 9 o
o 2ok Fo 247 62% (n=23)9} 38% (n=14)JT}. F-A
THe dFE 572 dwe=100 AN, 1 & T4

3

0=2)% =W m=1) 3 FHFm=D°l ANtk F& F A

AZEgL 2d7F 57.8%0193 597 384% AT 57 AA
AEEL AL +(23%)°) 2719 F(68%) BTl 2Fghe

o}
o, Al 9k EF T 22%)°] Al 9 FUF F(59%)E Tt
ZA4Y F21%)°] ¥z 24F F(63%)H T}
SkthP=.01, 01, .02). 9E & ¥ =& ol A
(P= .07)(Table 1). 128]& &Aw| 7 Aok A survivin@A &
H ANITHALS H&E WA 947 gjd=o] gdzadoz 7z
HRAL(Fig. 1), AA| A} oAl A survivin®] FHEL 594%
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g. 2. Neuroblastoma specific 5-year overall survival rate ac-
cording to survivin expression (SE, survivin expression,
P=.008).

Table 2. Univariate analysis for correlation between SE and the
poor prognostic factors by Chi-square test

SE, % (No.)

P-vlaue
Negative (15) Positive (22)

Age <1 yr 75.0 (6) 250 (2) 0.030
>1yr 30.1 9) 69.9 (20)

Stage 1,2 84.6 (11) 154 (2) 0.001
34 16.7 4) 83.3 (20)

Location Adrenal 43.5 (10) 56.5 (13) 0.453
Extra adrenal 35.7 (5) 64.3 (9)

Shimada Class FH 57.9 (11) 42.1 (8) 0.030
UH 222 4 77.8 (14)

SE = survivin expression; FH =
favorable histology.

favorable histology; UH = un-

n=22)F o}, survivin B o] B Bd FHY 5EAZF AA

AEg o] EATHI5% vs 70%, P=.00)(Fig. 2). 12 1, 71
¢}, Shimada % 233 Fol|A 27 survivin®] 2HE£-0]

=RIA(P=.03, .00, .03), Y& Wi W2 FdHE Fo]= QL

A TH(P=.45)(Table 2). survivin &8 73} &3 Shimada &5
79 AU =st 47 =A e THRR=5.20, P=.01;
RR=6.55, P=.01)(Table 3). ¥] &3} &z} 3} A x| Fo
A 247} survivin®] F&A o] =4 JEFGTHB4.6% vs 45.8%,
P=.02; 72.7% vs 30.8%, P=.04)(Table 4).
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Table 3. Adjusted hazard ratio in relation to prognostic factors
(Multivariate analysis)

Prognostic factors ~ RR 95% CI P-value
Stage 0.69 0.187~2.546 0.577
Location 0.41 0.125~1.362 0.146
Shimada class 5.20 1.388~19.525 0.014
SE 6.55 1.408 ~30.489 0.017

SE = survivin expression; RR = relative risk; CI = confidence

interval.

Table 4. Univariate analysis for correlation between SE and
remission/recurrence by Chi-square test

SE, % (n)

P-value
Negative (15) Positive (22)

Remission Yes (n=24) 542 (13) 458 (11) 0.024
No (n=13) 154 (2) 84.6 (11)
SE, % (n)
P-value
Negative (12) Positive (12)
Recurrence Yes (n=11) 27.3 (3) 72.7 (8) 0.040
No (n=13) 69.2 (9) 30.8 (4)

SE = survivin expression.
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