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Abstract : [ Objective ] To investigate the clinicopathological relevance and prognostic value of p53 expression in Ew-
ing sarcoma. [ Methods] A total of 108 cases of Ewing sarcoma patients were retrospectively analyzed. p53 expression were
detected by immunohistochemistry and the prognostic effect of p53 expression on clinicopathologic parameters and overall
survival were analyzed by chi—square test, Kaplan—Meier curves, log—rank test and Cox regression model. [ Results] p53
was positively expressed in 17 (15.7% ) patients. Positive expression of p53 correlated significantly with some advanced
clinicopathologic parameters including metastatic stage at initial diagnosis (P = 0.007) and venous/nerve invasion (P =
0.023). Moreover, positive expression of p53 was significantly related to poor overall survival of patients with Ewing sarco-
ma by log—rank test (P < 0.001) and univariate analysis (P < 0.001). Then, we constructed a novel molecular staging
system which combined p53 expression and clinical stage classification at diagnosis and further refined the prognostic abil-
ity of conventional clinical staging. Finally, a multivariate Cox regression analysis indicated that p53 and initial stage were
the most significant independent predictors of survival (P < 0.001 and P < 0.001, respectively). [ Conclusions] p53 ex-
pression was an independent adverse prognostic factor for overall survival in patients with Ewing sarcoma. Integrating p53
into clinical staging significantly enhanced prognostic stratification.
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A': p53-positive staining; B: pS3—negative staining; X 200
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Fig.1 The differential expression of p53 in Ewing sarcoma tissues by immunohistochemistry staining
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Table 1 Relationship between p53 Expression
and clinicopathological features of Ewing

sarcoma

53 positive p53 negative
Characteristics PP P 8 X P
(n=17)  (n=91)

Sex
Male 11 57 0.026 0.871
Female 6 34

Agelyears
<17 7 47 0.628 0.428
>17 10 44

Primary site location
Axial 9 36 1.055 0.304
Peripheral 8 55

Primary site origin
Skeletal 7 56 2.443 0.118
Extraskeletal 10 35

Tumor Size/cm
<5 4 25 0.000 1.000
>5 10 60

Non applicable 3 6
Initial stage
Metastatic 10 21 7.283 0.007

Localized 7 70

Venous/Nerve Invasion
Yes 7 13 5.198 0.023
No 10 78

Surgery'’
Resection 9 52 — 0.166
Amputation 1 19
Not done 7 20

Chemotherapy
Done 10 62 0.559 0.455
Not done 7 29

Chemotherapy effect >’
Good 9 26 0.167 0.683
Poor 8 29

1) Fisher's exact test; 2) Chemotherapy effect: good, < 10% vi-
able tumor cells in the surgical specimen; poor, = 10% viable tumor

cells in the surgical specimen.
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Significant difference was observed between the 2 groups
by a log-rank test.
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Fig.2 Kaplan—Meier curves for overall survival of Ewing
sarcoma patients exhibiting positive or negative p53

expression
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Table 2 Overall survival analysis according to p53 expression in Ewing sarcoma patients

Log—Rank Test Univariate Analysis

Variable Patients (n) Deaths (n)

Median OS/months 95%C1 P HR 95%C1 P
Overall 108 66 36 26.6-45.4
p53(+) 17 15 9 5.0-13.0 <0.001 4.34 2.39-7.88 < 0.001
p53(-) 91 51 38 28.5-47.5
1.0 1.0
0.8 0.8
_ P <0.03 _
E} g P <0.001
'z 0.61 ‘£ 0.6
: :
§ 0.44 negative p53 expression g 0.47
(=] (=)
0.2 02 negative p53 expression
positive p53 expression
0.0 A 0.0 positive p53 expression B
0 50 100 150 200 0 20 40 60
t/months t/months

A': Overall survival of patients at localized stage (Log—rank test: positive p53 expression versus negative p53 expression, P = 0.03); B: Over-
all survival of patients at metastatic stage (Log—rank test: positive p53 expression versus negative p53 expression, P < 0.001)
B3 p53 RiEZKFERELHH Ewing REEE SEEFHHEXE

Fig.3 Overall survival of Ewing sarcoma patients at localized stage or metastatic stage according to p53 expression levels
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Table 3 Overall survival analysis for initial stages split by pS3 expression levels

Log—Rank Test

Univariate Analysis

Initial Stage  Patients (n)  Deaths (n)

Median OS/months 95%C1 P HR 95%C1 P
Localized
All 77 38 57 29.6-84.4
p53(+) 7 5 17 0.0-35.0 0.030 2.73 1.05-7.06  0.039
p53(-) 70 33 63 28.2-97.8 1
Metastatic
All 31 28 14 8.6-19.4
p53(+) 10 10 7 4.0-10.0 0.001 4.82 1.97-11.78  0.001
p53-(-) 21 18 23 17.3-28.7 1
BEPIFHR S TS 7 R RA G =
S WA pSI R T HAZHE Cox 3 A 3k

DRSS [l U A 0 H s, AT A B p53 1) 2 38 UK SF- Al
HIUAZ Wit Fiie ) 0 2 WA f i ) R AT Gt
B UG R (PR <0.001) 10 TR T
AR T EA ML AR (P=0.008;354)

R4 IGERFIBEAEA p53 RIEXF Ewing BB TS I E
B Z B Cox BAS T
Table 4 Multivariable cox regression analysis for the
prognostic value of clinicopathological parameters and

P53 expression in Ewing sarcoma

Covariate HR 95% C1 P
Tumor size /ecm
<5 0.087
>5

Non-applicable
Initial stage
Localized 2.79 1.69-4.61  <0.001
Metastatic

Venous/nerve invasion
No 0.062
Yes

Surgery
Resection 1.46 1.11-1.93 0.008
Amputation
Not done

P53 expression
Negative 4.61 2.68-7.95 0.001

Positive
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