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Abstract

Background: Epithelial ovarian cancer is the most lethal gynecologic malignancy. The poor prognosis is related to early
metastatic progression and advanced stage at initial diagnosis but there is limited information regarding the mechanisms
of tumor progression in epithelial ovarian cancer. Hypoxia inducible factor(HIF)-1 ¢ may increase O2 availability or
metabolic adaptation to O2 deprivation by influencing a number of genes which play a role in tumor progression.
Furthermore, HIF-1 ¢ protein may also influence cell cycle progression /proliferation and the rate of apoptosis, thus
influencing tumor progression. Proteolytic enzymes involved in basement membrane and extracellular matrix
degradation may affect tumor invasiveness and metastatic potential. Expression of hyoxia inducible factor(HIF)-1 a is
involved in the progression of cancer.

The aim of this study was to analyze the prognostic value of immunohistochemically detected HIF-1a in epithelial
ovarian cancer and the correlation with survival of epithelial ovarian cancer.

Material & Method: We analyzed clinicopathologic prognostic parameters and overall survival of 66 epithelial ovarian
cancer patients who were diagnosed and operated at Kosin university, Gospel Hospital, from January 1995 to December
2001, and investigated the expression of HIF-1¢ by using immunohistochemistry(33 case), then compared this data
with the established prognostic parameters and overall survival of epithelial ovarian cancer.

Results: The median age at the time of diagnosis was 52 years (range, 21-74 years). There were 13 patients with stage
I disease, 5 with stage II, 31 with stage III, 16 with stage IV. The 5 year overall survival rate of 66 epithelial ovarian
cancer patients was 40.8%(1, 84.6%; II, 60%; I, 35.9%; IV, 6.3%). Clinicopathologic parameters, predictive of overall
survival included age(p=0.0252), FIGO stage(p=0.0000) and preop CA-125 level(p=0.0392) in univariate analysis and
in mutli-variate analysis FIGO stage(p=0.002) was proved as the only predictive factor. There was no difference in
expression of HIF-1 ¢ in ovarian tumor (benign-50%, borderline 63.6%, invasive 42.4%) but in case of invasive cancer,
degree of expression is stronger over control specimens(benign, borderline) and it has borderline statistical
significance(p=0.057) and also there was no significant correlation between expression of HIF-1a and overall survival,
but strong expression of HIF-1a@ was related to poor prognostic tendency(p=0.074).

Conclusion: In this study, clinicopathologic parameters, predictive overall survival of epithelial ovarian cancer include
age(p=0.0252), FIGO stage(p=0.0000) and preop CA-125 level(p=0.0392) in univariate analysis and FIGO
stage(p=0.002) in multivariate analysis. There was no difference in expression of HIF-1@ in ovarian tumor
(benign-50%, borderline 63.6%, invasive 42.4%) but in case of invasive cancer, degree of expression is stronger over
control specimens(benign, borderline) and it has borderline statistical significance(p=0.057) and there was no significant
correlation between expression of HIF-1 @ and overall survival. but there was poor prognostic tendency in strong HIF-1
a expression patient(p=0.074), it was regarded that there need further study with more cases in the future.
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Figure 1. The positive reaction for HIF-1« in ovarian

carcinoma( X100, HIF-1 )

SaER

=X A214 23, 2006

Table 1. Clinicopathologic parameters of 66 patients with
epithelial ovarian cancer.

Clinicopathologic parameters No of patients (%)

Age (n=66)
<50 27 (40.9)
>50 39 (59.1)
Histology (n=64)
Serous 28 (43.8)
Mugcinos 16 (25.0)
Endometrioid 5(7.8)
Others 15 (23.4)
Grade (n=35)
grade 1 3 (22.9)
grade 2 20 (57.0)
grade 3 7 (20.0)
FIGO* Stage (n=65)
stage | 13 (19.3)
stage 1T 5(8.8)
stage 1 31 (49.1)
stage IV 16 (22.8)
CA-125 level (n=59)
{35 7 (11.9)
35~200 15 (25.4)
> 200 37 (62.7)
Inital CTX** regimen (n=57)
" o PAC 46 (80.7)
Taxol 11 (19.3)
SLOM#% result (n=23)
) 13 (56.5)
+) 10 (43.5)
P53 overexpression(n=33)
-) 22 (66.7)
(+) 11 (33.3)

* FIGO ; International Federation of Gynecology and
Obstetrics

*% CTx ; Chemotherapy

% C-C ; Cisplatin-cyclophosphamide

sk PAC ; Cisplatin-adriamycin-cyclophosphamide

R SLO 5 Second look operation
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FICO 9734 7)e] mg AA 59 AEES W7 1)
84.6%, 7] 271 60.0%, 7] 37] 35.9%, W7] 47] 6.3%%A
THp=0.0000).
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1R 85.7%, 35~200U/ml Ako]E 53.3%, 200U/ml ©]7¢
& 27.7%RTHP=0.0392). A FFekAls] wiE A 5d
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(p=0.0822). P53 WIgl #-Fof w}& A 539 AEES 2
3 AT 443 %, Sﬁ FA 7 36.7%ATHp=0.27507).
) A ) 8FE o RS 2 1o (p=0.0252), FIGO 94+
71 (p=0.0000), FIek 1 CA-125 X (p=0.0592)= E4
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THp=0.0822)(Table 2)(Figure 2-10).
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Figure 2. Overall survival of 66 epithelial ovarian cancer
patients treated in 1995-2001.
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Table 2. Overall survival according to clinicopathologic
parameters in 66 patients with epithelial ovarian cancer.

Overall 5-years

Number of .
survival rate P value

Clinicopathologic parameters .
P g B patients (%)

(%)
Age (n=066) 0.0252
<50 27 (40.9) 59.3
=30 39 (59.1) 26.5
Histologic type (n=64) 0.1723
Serous 28 (43.8) 403
Mucinos 16 (25.0) 50.0
Endometrioid 5 (7.8) 400
Others 15 (234) 267
Grade (n=35) 0.8832
grade 1 8 (22.9) 50.0
grade 2 20 (57.0) 09
grade 3 7 (20.0) 38.1
FIGO* Stage (n=65) 0.0000
stage 1 13 (19.3) 84.6
stage I 5 (8.8) 60.0
stage I 31 (49.1) 359
stage IV 16 (22.8) 6.3
CA-125 level (n=59) 0.0392
{35 7 (11.9) 85.7
35 ~ 200 15 (25.4) 533
> 200 37 (62.7) 27.7
Inital CTX** regimen (n=57) 0.3951
C-CH&% or PACHH* 46 (80.7) 38.0
Taxol 11 (19.3) 54.6
SLO®##¥E reqult (n=23) 0.0822
) 13 (56.5) 61.5
4 10 (435) 200
P53 overexpression(n=33) 0.7507
) 22 (66.7) 443
(+) 11 (333) 36.7
Total Patient (n=70) 40.8

* FIGO ; International Federation of Gynecology and
Obstetrics
** CTx ; Chemotherapy

deskk

C-C ; Cisplatin-cyclophosphamide
* PAC ; Cisplatin-adriamycin-cyclophosphamide
* SLO ; Second look operation
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Figure 3. Survival by age.
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Figure 4. Survival by histologic type.
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Figure 5. Survival by grade.
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Figure 6. Survival by FIGO surgical stage.
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Figure 7. Survival by preop CA-125 level.
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Figure 8. Survival by initial chemotherapy regimen.
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Figure 9. Survival by result of second look operation.
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Figure 10. Survival by overexpression of P53.
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Table 3. Expression of HIF-1a@ in epithlial ovarian tumors
(benign, borderline, malignant).

Benign tumor Borderline  Invasive

" P ve
(%) malig. (%) Cancer(%) e

HIF-1a* N=10 N=11 N=33  0.057
negative 5(500) 4 (364) 19 (57.6)
postive 5(500) 7 (636) 14 (424)
weak 4 7 5
moderate 0 0 5
strong 1 0 4

* HIF-1e@ ; Hypoxia inducible factor-1a@
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At} (p=0.0744).(Table 5)(Figure 11).
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Table 5. Overall survival according to expression of HIF-1«
in epithelial ovarian cancer.

s - Total HIF-] g **** Number of patients overall 5-years
Clinicopathologic parameters ———— P value I
Number(%) _ (+) ) (%) survival rate (%) & e
Age (n=33) 0966 HIF-1a* (n=33) 07867
<50 1444 6 3 ©) 19 (57.6) 450 (&2
(+) 14 (42.4) 423
=50 19 (57.6) 8 11
weak 51(152) 718 0,074
Histologic type (n=33) 0.264 moderate 5 (15.2) 400 (%41:)
Serous 16 (48.5) 8 8 strong 4 (12.1) 0.0 o
NMiditios 8 (242) 1 7 * HIF-1a ; Hypoxia inducible factor-1a
Endometrioid 2 (6.1) 1 1
Others 7 (21.2) 4 3 o - P
Grade (n=31) 0.243 —? "-;ak
grade 1 7 (22.6) 2 5 2 moderate
0.8 ) ——— 3 strong
grade 2 19 (61.3) 11 3 ‘
grade 3 5 (16.1) 1 4 o ‘
. WO.G"
FIGO* Stage (n=33) 0.221 K
20
stage 1 6 (18.2) 3 4 R 04nl
stage I 1 (30) 1 0 *
stage 1T 18 (54.5) 5 13 Gl
stage IV 8 (242) 5 2
CA-125 level (n=29) 0.659 0.0
(35 3(10.3) | 2 0 2 $0 60 80 00 120
35~200 724.1) 2 5 et il
> 200 19(65.5) 10 Figure 11. Survival by expression of HIF-1a.
Inital CTx**regimen (n=27) 0.528
C-C or PAC 21(77.8) 12 6. AR dag Al =L B
Taxol 6(22.2) 2 4
e . e 4914 gk 87 6ol o] YA AR F
it 6(50 E) |
0 o ) . @ EAHdAME Yel(p=0.0252), FIGO W7]
= 2 TIA 95%](p= EA8A 0
P53 overexpression (n=33) 0.266 (p=0.0000), RIA] CA-25)(p=0.0392)7} EAI T2 2.2
5 eE & 5 felge Ueniglon ThZRANE FGOW]
“) 22(66.7) 8 14 (p=0.002)%re] -9]43-& YERH AT HIF-1 e, P53 &3
] oW W (Tl MRS B O o) 2] O oro)
* FIGO ; International Federation of Gynecology and TR AES ATE 24 S BolX B
Obstetrics TH(Table 6).

*# CTx ; Chemotherapy
##% SLO ; Second look operation
HIF-1e ; Hypoxia inducible factor-1a
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Table 6. Survival analysis of 66 patients with epithelial
ovarian cancer.

Univariate analysis Multivariate analysis

P value RR (95% CD* P value
Age 0.0252 1857 (0.860 ~ 4.007) 0.115
FIGO** Stage 0.0000 2142 (1.328 ~ 3.455) 0.002
CA-125 level 0.0392 1458 (0773 ~ 2.752) 0.244
HIF-1 @ *** 0.0744
P53 0.5610

¥ RR (95% CI): estimated relative risk (95% confidence
interval)

** PBIGO ; International PFederation of Gynecology and
Obstetrics

#* HIF-1e ; Hypoxia inducible factor-1 @
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