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Immunohistochemical Study of HSP27 in Ovarian Cancer, 2nd Report
— Determination of Optimal Evaluation Method —

Kenichiro MAEHATA

Objectives : The aim of this study was to evaluate the prognostic value of the im-
munohistochemical expression of heat shock proteins 27, 70 and 90 (HSP27, HSP70, HSP90), p53
and Ki-67 in epithelial ovarian cancer patients.

Methods : The relationship between the immunohistochemical expression of these markers and
conventional clinicopathological parameters was studied in 68 epithelial ovarian cancer patients.

Expression of these markers in the carcinomas (n =68) and 29 borderline malignant tumors was
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compared. Survival analysis was performed using the Kaplan-Meier method, the Logrank test and
multivariate analysis employing the Cox regression model.

Results : Ki-67 expression was significantly higher (p<<0.01) in the carcinomas than in the
borderline tumors. There were no significant differences in histological type, but serous
Positive correlation was observed
between histological grade and HSP27, HSP70 and p53 expression (p<0.05). Although there was

no statistically significant relationship between the expression of these markers and the International

adenocarcinomas tended to show frequent p53 expression.

Federation of Gynecology and Obstetricians (FIGO) stage or the recurrence rate, expression of
HSP27 and p53 was frequently observed in stage II - IV patients and patients with recurrent
tumors. Survival analysis demonstrated that HSP27 expression is significantly related to a poor
survival rate (p<<0.05), but the relationship between p53 expression and a poor survival rate did
not reach statistical significance. In multivariate analysis, stages [ + IV and HSP27 expression
retained independent prognostic values.

Conclusion : The current study data suggest that HSP27 expression is the most significant

factor related to a poor prognosis in epithelial ovarian cancer patients.(Accepted on June 9, 2003)
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Table 1.
ovarian carcinomas

Clinicopathological characteristics and universal grading system in 68
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Fig. 1A. Immunohistochemical stain for HSP27 (a-d), HSP70 (e, f) and HSP90 (g, h) in ovarian carcinoma
a. Clear cell adenocrcinoma (HE % 100) b. Clear cell adenocrcinoma (Immunohistochemistry x 100) Note that HSP
27 is negative in this case. c¢. Serous adenocarcinoma (HE x100) d. Serous adenocarcinoma (Immunohis-
tochemistry x 100) Note that HSP27 is positive in this case. e. Mucinous adenocarcinoma (HE x100) f. Mucinous
adenocarcinoma (Immunohistochemistry X 100) Note that HSP70 is positive in this case. g. Serous adenocarcinoma
(HE x100)  h. Serous adenocarcinoma (Immunohistochemistry x 100) Note that HSP90 is positive in this case.
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1B. Immunohistochemical stain for p53 (a-d) and Ki-67 (e-h) in ovarian carcinoma

a. Serous adenocarcinoma (HE X 100) b. Serous adenocarcinoma (Immunohistochemistry x 100) Note that p53 is
negative in this case. e¢. Serous adenocarcinoma (HE x100)  d. Serous adenocarcinoma (Immunohistochemistry X
100) Note that p53 is positive in this case. e. Serous adenocarcinoma (HE % 100) f. Serous adenocarcinoma (Im-
munohistochemistry % 100) Note that Ki-67 is nagative in this case. g. Serous adenocarcinoma (HE x100) h.
Serous adenocarcinoma (Immunohistochemistry X 100) Note that Ki-67 is positive in this case.
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Table 2-1. Comparison of HSP27, 70, 90, p53 and Ki-67 expression in 29
ovarian borderline malinant tumors by WHO Histological Classification

HSP27 HSP70 HSP90 p53 Ki-67
Positive rate  Positive rate  Positive rate  Mean labeling index Mean labeling index
Borderline (n=29) 37.9% 27.6% 31.0% 25064 11.2%17
Serous (n=8) 62.5% 62.5% 37.5% 4451135 8415
Mucinous (n=17) 29.4% 5.9% 23.5% 17776 140+26
Mixed (n=4) 25.0% 50.0% 50.0% 175+175 5.3+21

Table 2-2. Comparison of HSP27, 70, 90, p53 and Ki-67 expressions in 68
ovarian carcinomas by WHO Histological Classification

HSP27 HSP70 HSP90 p53 Ki-67
Positive rate  Positive rate  Positive rate  Mean labeling index ~ Mean labeling index
Malignancy (n=68) 67.6% 50.0% 86.8% 30.6+5.0 25320
Serous (n=31) 71.0% 64.5% 87.1% 426180 280132
Mucinous (n=7) 71.4% 14.3% 57.1% 259+%152 28.5+6.2
Endometrioid (n=12) 75.0% 50.0% 100% 31.7£130 268+44
Clear cell (n=16) 50.0% 37.5% 87.5% 53+37 178432
Undifferentiated (n=2) 100% 50.0% 100% 58.0+38.0 233+15

Table 3. Comparison of HSP27, 70, 90, p53 and Ki-67 expressions in 68
ovarian carcinomas by universal grading system

HSP27 HSP70 HSP90 p53 Ki-67

Positive rate Positive rate Positive rate Mean labeling index  Mean labeling index

Grade 1 (n=23) 52.2% 30.4% 82.6% 9550 19.9%25
Grade 2 (n=30) 80.0% 50.0% 86.7% 39.3+£77 242+27
Grade 3 (n=15) 66.7% 80.0% 93.3% 45.6+12.7 36.0+5.1

Table 4-1. Comparison of HSP27, 70, 90, p53 and Ki-67 expressions in 68
ovarian carcinomas by FIGO stage

HSP27 HSP70 HSP90 p53 Ki-67
FIGO stage Positive rate  Positive rate  Positive rate  Mean labeling index Mean labeling index
1 (n=19) 63.2% 42.1% 84.2% 19.58.0 28.8+38
I (n=13) 46.2% 53.8% 84.6% 21.8+110 215+47
m (n=33) 78.8% 54.5% 90.9% 423%77 248+28
WV (n=3) 66.7% 33.3% 66.7% 11.0+11.0 26.7+93

Table 4-2. Comparison of HSP27, 70, 90, p53 and Ki-67 expressions in 68
ovarian carcinomasby I + II and I - IV stage

HSP27 HSP70 HSPS0 p53 Ki-67
FIGO stage Positive rate Positive rate  Positive rate  Mean labeling index ~ Mean labeling index
10 (n=32) 56.3% 46.9% 84.4% 20464 25830
M-IV (n=36) 77.8% 52.8% 88.9% 39.7+17.3 249+26

Table 5. Comparison of HSP27, 70, 90, p53 and Ki-67 expressions in 68
ovarian carcinomas by recurrence

HSP27 HSP70 HSP90 p53 Ki-67

Positive rate  Positive rate  Positive rate  Mean labeling index  Mean labeling index

370+6.8
20.9+6.9

247+24
26.3+3.4

Recurrence(+) (n=41) 73.2% 46.3% 87.8%
Recurrence(-) (n=27) 59.3% 55.6% 85.2%
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Table 6. Univariate and multivariate analysis for overall survival of clinical,
histopathologic and immunohistochemical characteristics in 68 ovarian
carcinomas p values of Cox regression analysis. (p<0. 05)

Prognostic factor

Univariate analysis

Multivariate analysis

Age 50= vs. >50 p=0.459 p=0.736
Stage I + I vs. Il - IV p<0.0001 p<0.001
Grade 1-2vs. 3 p=0.856 p=0.587
p53 negative vs. positive p=0.084 p=0.437
Ki—67 negative vs. positive p=0.655 p=0.631
HSP27 negative vs. positive p=0.016 p=0.032
HSP70 negative vs. positive p=0.253 p=0.081
HSP90 negative vs. positive p=0.969 p=0.758
Survival proportions by HSP27 Survival proportions by HSP70
E 1001 "'L -=Negative (n=22) —4;3 1004 -—Negative (n=34)
e T Mlbeocitobics =—Positive (n=46) g ——Positive (n=32)
3 L k b L k test
+2 ogrank test -2 ogrank tes
S 501 p=0.0119 S 501 p=0.3481
0 g
4 Q
0 T r T ) 0 y r T )
0 50 100 150 200 0 50 100 150 200
Months Months
Survival proportions by HSP90
Tg 1004 --Negative (n=9)
g ——Positive (n=59)
n
+2 Logrank test
5 501 : p=0.9733
2 (R
5]
[+
0 ]
0 50 100 150 200
Months
Survival proportions by p53 Survival proportions by Ki-67
7>U 100J ~-Negative (n=40) _g 1001 -—Negative (n=15)
e ~—Positive (n=28) < ——Positive (n=53)
3 ey 3
7] Wid okl d oy w
e biosoasio-s Logrank test w2 ] Logrank test
5 501 p=0.0534 S 501 ¢ p=0.7332
8 Q { EPR_—— )
¢ g
0 g t " 0 g " T )
0 50 100 150 200 0 50 100 150 200

Months

Months

Fig. 2. Overall survival rates in 68 ovarian carcinomas by HSP27, HSP70, HSP90, HSP90, p53 and Ki-67 expressions.

(Kaplan-Meier method, Log rank test, p<0. 05)
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