
Abstract. The aim of this study was to determine the
relationship between mesothelin and clinical pathological
characteristics and whether mesothelin can be used as a
biomarker for the detection and prognosis of epithelial ovarian
carcinoma, or not. Patients and Methods: Pre-operative
mesothelin and CA125 levels from normal populations, patients
with benign ovarian tumors and patients with ovarian
carcinomas were measured. The histopathological characteristics
and serum meosthelin, and CA125 levels influencing clinical
outcome were evaluated comparatively. Results: Mesothelin levels
were higher in cancer patients than in those with benign ovarian
tumors or in normal populations. Mesothelin, also significantly
increased from early to advanced stages. Elevated mesothelin
before therapy and advanced stage, revealed poorer overall
survival (OS) for cancer patients. Elevated mesothelin before
therapy also revealed poorer OS in cancer patients with optimal
debulking surgery and in advanced-stage cancer patients.
Conclusion: Mesothelin might be a new tumor marker for the
differential diagnosis of epithelial ovarian carcinoma and a
prognostic factor for the outcome of epithelial ovarian carcinoma
patients. 

Ovarian cancer is the first mortality cause of gynecological
malignancies (1-3) and has become a more important disease
in recent years (4-6). The overall 5-year survival rate of
ovarian cancer is only 20-30% (7). Lack of symptoms,
difficulties in early diagnosis, insufficient accurate tumor
markers and lack of information about ovarian tumor biology,
contribute to the poor prognosis in these patients (8). The
prognostic parameters for ovarian carcinomas are the tumor

stage, the histologic subtype, the degree of malignancy and the
residual tumor after surgical treatment (9-12). However, these
factors present an incomplete picture of the tumor biology of
ovarian cancer and are frequently interrelated. Thus, the
identification of new biological factors, predictive of individual
disease course, and prognosis would be extremely useful. 

The detection of tumor markers that are released into the
circulation can aid the diagnosis and/or monitor the
therapeutic responses of patients with various tumors,
including carcinomas of the ovaries (13-16), the prostate (17),
the gastrointestinal tract (18, 19) or the breast (20). CA125 is
the most commonly used serum marker for patients with
ovarian carcinoma (13). Although CA125 has proven clinically
valuable in monitoring the response of patients in therapy,
some histological types of ovarian carcinomas, such as
mucinous tumor, do not express CA125. In addition, CA125
would increase in some benign conditions, such as uterine
myoma, endometriosis and pelvic inflammatory disease. Thus,
there is a need for improvement, either in the form of a more
specific and/or sensitive tumor marker, or an assay that can
complement CA125.

Mesothelin is a 40-kDa glycosylphosphatidylinositol-
linked glycoprotein. It is synthesized as a precursor of 69
kDa molecular mass, which is then proteolytically processed
into an N-terminal secreted form of 30 kDa and a
membrane-bound form of 40 kDa (21, 22). In normal tissues,
the expression of mesothelin has subsequently been shown
to be largely restricted in mesothelial cells, although
immunoreactivity has also been reported in epithelial cells
of the trachea, tonsil, fallopian tube, and kidney (23). Hough
et al. observed that mesothelin was overexpressed in ovarian
carcinoma (24). It seems that mesothelin may be a potential
tumor marker for ovarian carcinoma. 

In this study, mesothelin levels were evaluated in pre-
operative serum samples of normal populations, in patients
with benign ovarian cystadenoma and patients with epithelial
ovarian carcinoma, to test the potential of mesothelin as a new
tumor marker for ovarian cancer. Whether pre-operative
mesothelin serum levels are independent prognostic factors
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for epithelial ovarian carcinoma or not, was also investigated.

Patients and Methods

From January 1993 to December 2004, 122 women with ovarian
epithelial carcinoma were enrolled in this study in our hospital. In
addition, 24 women without any definite gynecological disease and
20 women with benign ovarian cystadenoma were also enrolled.
Patients with ovarian cancer received surgical staging and debulking
surgery, all the women with ovarian carcinomas received three to six
courses of adjuvant platinum-containing chemotherapy except of
those with stage IA and grade I disease. The histological grading was
in accordance with the International Union against Cancer criteria
(25). The stage of disease was classified according to the International
Federation of Gynecology and Obstetrics (FIGO, 1987). The
histopathological data, including histological type and grade, were
reviewed by a certified pathologist. The maximum diameter of the
residual tumor during surgery was also recorded. 

The procedures were reviewed and approved by our institute
review boards. Blood was obtained 1-6 h prior to surgery by
peripheral venous puncture and was immediately centrifuged at
2,500g for 15 min. Serum was frozen at –20ÆC, until examination. For
CA125 serum measurement, commercially available enzyme-linked
immunosorbent assays were used (CA125, Abbot Labs, Abbot Park,
IL, USA). For the measurement of mesothelin in the sera, a direct
ELISA was used with some modifications (26, 27). Briefly, a 96-
microwell plate was coated with 100 ml of mouse anti-human
meosthelin antibody (1:20,000 dilution) (Labvision, Fremont, CA,
USA) and incubated at 4ÆC overnight. The wells were then blocked
with phosphate-buffered saline (PBS) containing 20% fetal bovine

serum. Sera were serially diluted in PBS, added to the ELISA wells,
and incubated at 37ÆC for 2 h. After washing with PBS containing
0.05% Tween 20, the plate was incubated with a 1:2000 dilution of a
peroxidase-conjugated goat anti-human IgG antibody (Biosource,
Camarillo, CA, USA), at room temperature for 1 h. The plate was
washed, developed with 1-Step Turbo TMB-ELISA (Clinical Science
Lab, Mansfield, MA, USA) and stopped with 1 M H2SO4. The
ELISA plate was read with a standard ELISA reader at 450 nm. The
recombinant human mesothelin protein was kindly provided by Dr.
RB Roden (the Johns Hopkins Medical Institutes, Baltimore, MD,
USA). The serum levels of mesothelin were represented in ng/ml. 

CA125 serum values are presented with median and 25th and 75th
quartiles. Mesothelin serum levels are presented with mean±SEM.
Comparisons between unpaired groups were made using the
Mann–Whitney U-test, ANOVA test, Student’s t-test, or the Kruskal
Wallis H test. A p-value less than 0.05 was considered statistically
significant. Calculations were done by the Statistical Package of Social
Studies (SPSS) version 8.0. (SPSS Inc., Chicago, IL, USA). Serum
mesothelin and CA125 values were assessed not only as continuous
variables, but also as categorical variables. Owing to the skewed
distribution of CA125 and mesothelin values, the 75% quartile was
defined as the cut-off level for elevated serum mesothelin and CA125
values. 

Results

The clinical features, pre-operative CA125 and mesothelin
levels of the enrolled women are shown in Table I. There were
32, 11, 70 and 9 cases in stages I, II, III, and IV, respectively,
in the group of ovarian carcinomas. The median age was 52.6
years (range 19-81) for ovarian cancer patients at the time of
diagnosis. The pre-operative serum levels of median CA125
(596.6 U/mL vs 16.0 U/mL vs 6.2 U/mL, p<0.001, Kruskal
Wallis H test) and mean mesothelin (ng/ml) (23.40±0.68 vs
4.98±0.43 vs 2.07±0.27), p<0.001, one-way ANOVA) were
higher in ovarian cancer patients than in those with benign
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Table I. The clinical features, pre-operative CA125 and pre-operative
mesothelin serum levels in normal populations, patients with benign
ovarian cystadenoma and patients with epithelial ovarian carcinoma.

Normal Benign Epithelial p
population ovarian ovarian 

cystadenomas carcinomas

Number of patients 48 40 122
Age (yrs) 43.3±2.2 44.5±3.9 52.6±1.1 0.002a

(Mean±SEM) 43.3±2.2 44.5±3.9 52.6±1.1 0.002a

Menopause
Yes 4 4 65 0.001b

No 20 16 57

Tumor size (cm) 13.4±1.3 12.9±0.6 0.42

Tumor laterality
Unilateral 19 51 <0.001c

Bilateral 1 71

CA125 (U/ml)
Median 6.2 16.0 596.6 <0.001d

25%-75% 3.3-10.3 11.0-27.8 138.8-2292.2

Mesothelin (ng/ml)
Mean±SEM 2.07±0.27 4.98±0.43 23.40±0.68 <0.001a

yrs: years; aone-way ANOVA analysis; bChi-square test; cMann-
Whitney U-test; dKruskal-Wallis test.

Figure 1. The serum mesothelin levels in normal volunteers, patients with
benign ovarian cystadenomas and patients with epithelial ovarian
carcinomas.  



ovarian cystadenomas or normal populations (Figure 1).
The correlations between pre-operative serum CA125, or

mesothelin levels and the clinico-pathological characteristics
in the 122 ovarian cancer patients are presented in Table II.
Histologically, serous, mucinous, endometrioid, clear cell and
undifferentiated types were found in 61, 12, 22, 16 and 11
patients, respectively. Eighty-three (74.2%) patients had a
residual tumor mass <2 cm, after surgery. The median
duration of follow-up was 16 months (range 1-144). Seventy
(57.4%) out of 122 ovarian carcinoma patients had
recurrence. Forty-three (35.3%) died, 27 (22.1%) patients live
with the disease and 52 (42.6%) live without the disease. The
median serum CA125 and mean mesothelin levels taken,
before therapy, by tumor stage, histological grade, histologic
type, size of residual tumor and disease recurrence or not,
were subsequently evaluated. 

The pre-operative serum levels of median CA125 were
significantly different among the different histological types of
ovarian carcinomas (1,073 U/mL for the serous type, 63 U/mL
for the mucinous type, 596 U/mL for the endometrioid type,
49 U/mL for the clear cell type and 528 U/mL for the
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Table II. Correlations between pre-operative CA125 or mesothelin serum levels and clinicopathological characteristics in 122 ovarian cancer patients. 

Characteristics CA125 (U/ml) p Mesothelin (ng/ml) p
Median (25-75%) Mean±SEM

Laterality
Unilateral (n=51) 645.6 (146.8-2683.4) 0.17a 10.31±0.45 <0.001
Bilateral (n=71) 346.5 (59.5-1519.1) 12.88±0.43

Size 
<15 cm (n=94) 400.1 (67.9-1473.2) <0.001b 12.03±0.37 0.22c

≥15 cm (n=28) 1528.3 (617.4-4295.6) 11.05±0.76
Ascites

<2000 ml (n=93) 400.1 (67.9-1473.2) <0.001a 11.36±0.37 0.016c

≥2000 ml (n=29) 1528.3 ((617.4-4295.6) 13.23±0.69
Histology 

Serous (61) 1073 (347-3657) <0.001b 12.41±0.51 0.20c

Mucinous (12) 63 (15-472) 11.01±1.01
Endometrioid (22) 596 (215-2018) 11.02±0.82
Clear cell (16) 49 (10-836) 10.51±0.70
Undifferentiated (11) 528 (180-1265) 12.77±0.63

Histological grade
G1 (26) 397 (56-1501) 0.23a 11.72±0.78 0.90c

G2±G3 (96) 646 (145-2624) 11.82±0.37
FIGO stage

I (32) 99.3 (17.5-447.6) <0.001b 10.04±0.52 0.001c

II (11) 528.1 (66.8-4374.1) 10.59±0.93
III (70) 1000.4 (309.8-2847.3) 12.45±0.42
IV (9) 1073.4 (580.0-3228.4) 14.51±1.72

Optimal surgery
Yes (83) 516.9 (67.7-1264.9) 0.009D 11.09±0.35 0.001c

No (39) 1048.0 (284.1-3777.7) 13.32±0.66
Recurrence

Yes (71) 953.7 (294.1-2757.0) 0.005a 9.86±0.42 <0.001c

No (51) 294.1 (41.9-1491.5) 13.20±0.41

aMann-Whitney U-test; bKruskal Wallis H test; cone-way ANOVA analysis.

Table III. Multivariate analysis of prognostic factors on the disease-free
and overall survival of 122 ovarian carcinoma patients.

Prognostic Disease-free survival Overall survival
factor

p Relative risk p Relative risk 
(95%CI) (95%CI)  

FIGO stage 0.041 1.51 (1.02-2.24) 0.035 1.61 (1.03-2.49)
(I vs. II vs. 
III vs. IV)

Histology serous/ 0.75 0.73 (0.51-1.03) 0.91 1.02 (0.72-1.44)
mucinous vs. others

Histological grade 0.97 0.99 (0.49-2.01) 0.90 1.05 (0.50-2.21)
(G1 vs. G2/G3)

Surgery (optimal 0.26 1.50 (0.74-3.01) 0.13 1.74 (0.85-3.55)
vs. suboptimal) 

Elevated CA125 0.42 0.74 (0.31-1.53) 0.70 0.87 (0.42-1.81)

Elevated 0.048 1.90 (1.01-3.58) 0.015 2.31 (1.18-4.53)
mesothelin



undifferentiated types, p<0.001, Kruskal Wallis H test). The
serum levels of CA125 in mucinous and clear cell types were
lower than the other histological types. However, the pre-
operative mean mesothelin serum levels did not show any
difference among  the different histological types of ovarian
carcinomas (12.41±0.51 ng/ml for the serous type, 11.01±1.01
ng/ml for the mucinous type, 11.02±0.82 ng/ml for the
endometrioid type, 10.51±0.70 ng/ml for the clear cell type
and 12.77±0.63 ng/ml for the undifferentiated type, p=0.20,
one-way ANOVA). 

The pre-operative serum median CA125 levels significantly
increased from stage I to IV (99.3 U/mL in stage I, 528.1
U/mL in stage II, 1000.4 U/mL in stage III, and 1073.4 U/mL
in stage IV, p<0.001). The pre-operative serum mean
mesothelin levels also significantly increased from stage I to
IV (10.04±0.52 ng/ml in stage I, 10.59±0.93 ng/ml in stage II,
12.45±0.42 ng/ml, and 14.51±1.72 ng/ml in stage IV,
p=0.001). Both, the median pre-operative serum levels of
CA125 and mesothelin were lower in patients of optimal
debulking surgery than in patients of suboptimal debulking
surgery (516.9 vs 1,048.0 U/mL for CA125, p<0.009;
11.09±0.35 vs 13.32±0.66 ng/ml for mesothelin, p=0.001).
The recurrent patients showed higher pre-operative serum
mesothelin levels than those without recurrence (9.86±0.42 vs
13.20±0.41 ng/ml, p<0.001). The pre-operative serum CA125
levels in recurrent patients were also significantly higher than
those in non-recurrent patients. 

Using the Kaplan-Meier product-limit method, the
probable factors for predicting disease-free survival (DFS) and
overall survival (OS) for ovarian cancer patients were
calculated. Elevated mesothelin serum levels before therapy
[log-rank test, p=0.048; 1.90 (1.01-3.58)] [relative risk, (95%
C.I.)], and advanced stages [log-rank test, p=0.041; 1.51 (1.02-

2.24)] revealed significantly shorter DFS (Table III and Figure
2A). In addition, elevated mesothelin serum levels before
therapy [log-rank, p=0.015; 2.31 (1.18-4.53)] and advanced
stages [log-rank, p=0.035; 1.61 (1.03-2.49)] also showed
significantly poorer OS (Table III and Figure 2B) for the 122
ovarian cancer patients.

The disease-free and overall survival for the 83 ovarian
carcinoma patients with residual tumor less than 2 cm were
subsequently evaluated. Elevated mesothelin serum levels
before therapy [log-rank test, p=0.011; 3.00 (1.29-6.99)], and
advanced stages [log-rank test, p=0.039; 1.59 (1.02-2.48)]
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Figure 2. A) Advanced stages also showed significantly poorer overall survival in 122 ovarian cancer patients (log-rank, p=0.035). B) Elevated mesothelin
serum levels before therapy showed significantly poorer overall survival in 122 ovarian cancer patients (log-rank, p=0.015).

Table IV. Multivariate analysis of prognostic factors on the disease-free
and overall survival of 83 ovarian carcinoma patients with residual tumor
mass <2 cm after surgery.

Prognostic Disease-free survival Overall survival
factor

p Relative risk p Relative risk 
(95%CI) (95%CI)  

FIGO Stage (I vs. 0.039 1.59 (1.02-2.48) 0.11 1.51 (0.91-2.50)
II vs. III vs. IV)

Histology Serous/ 0.46 0.86 (0.57-1.29) 0.94 0.99 (0.65-1.49)
mucinous vs. others

Histological grade 0.69 0.85 (0.39-1.88) 0.92 1.05 (0.42-2.61)
(G1 vs. G2/G3)

Elevated CA125 0.099 2.09 (0.87-5.03) 0.16 2.02 (0.76-5.35)

Elevated 0.011 3.00 (1.29-6.99) 0.042 2.68 (1.04-6.92)
mesothelin



revealed significantly shorter DFS (Table IV). However, only
the elevated mesothelin serum levels before therapy [log-rank,
p=0.042; 2.68 (1.04-6.92)] corresponded to a significantly
poorer overall survival (Table IV and Figure 3A) for these 83
ovarian cancer patients with optimal debulking surgery.

The disease-free and overall survival for 43 early-staged
(stages I and II) and 79 advanced-staged (stages III and IV)
ovarian cancer patients were also examined. Elevated
mesothelin serum levels before therapy were not significantly
different with regard to the DFS [log-rank test, p=0.072; 2.91
(0.91-9.31)], or OS [log-rank test, p=0.43; 1.86 (0.39-8.83)] in
the 43 early-staged patients. However, the elevated mesothelin
serum levels before therapy corresponded to a marginally
shorter DFS [log-rank test, p=0.066; 1.92 (0.96-3.84)] and a
significantly poorer OS [log-rank test, p=0.028; 2.18 (1.09-
4.38)] (Figure 3B) for these 79 advanced-staged ovarian
cancer patients.

Discussion

Mesothelin, a differentiation antigen of mesothelial cells, is very
abundant in normal mesothelial cells, which line in the serous
membranes of the pleural, pericardial, and peritoneal spaces.
These cells are extremely flat and regulate the traffic of
molecules and cells into and out of the peritoneal cavity.
Mesothelial cells can transform into mesotheliomas and
cystadenocarcinomas and mesothelin function might be involved
in these activities. However, the definite function of mesothelin
is still unclear. Bera et al. found that the function of mesothelin
was not essential for growth or reproduction in knock-out mice
(28). Thus, the identification of the function(s) of mesothelin
would enhance its clinical applications in the future. 

High-throughput cDNA microarray techniques offer great
potential for identifying specific biomarkers for several types
of cancer (29). Numerous candidate tumor markers of ovarian
cancer were reported recently (30, 31). Scholler et al. observed
that mesothelin was elevated in the sera of patients with
advanced carcinoma of the ovary (26) . However, it has been
observed in our study that the sera of patients with other
tumors, non-neoplastic and inflammatory diseases, benign
gynecological tumors and healthy controls did not reveal
elevated mesothelin. The serum mesothelin levels of all
ovarian cancer patients with various histological types
increased when compared to those in normal populations or
women with benign ovarian tumors (Table I and Figure 1). In
addition, the serum levels of mesothelin in various histological
types of ovarian cancers were not significantly different, in
contrast to CA125 levels (Table II). It seems that mesothelin
could be utilized as a general marker for the screening of
ovarian cancer patients. 

CA125 has conventionally been utilized as a tumor
marker for ovarian cancer. This large glycosylated mucin
molecule was first identified by the monoclonal antibody
(32, 33). CA125 is present within normal ovarian tissue
and in the epithelium of the endometrium, the endocervix
and the fallopian tubes, however, its precise cellular
function is yet unknown. CA125 is currently the only
tumor marker that has a well-defined and validated role
in the monitoring of ovarian cancer (34) and its serum
level is a pre-operative good marker for disease severity
and virulence (35). Studies have shown CA125 levels to be
elevated in over 90% of women with advanced ovarian
cancer (36) and in 40% of patients with any primary
cancer, with extensive intra-abdominal disease. However,
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Figure 3. A) Elevated mesothelin serum levels before therapy showed significantly poorer overall survival in 83 patients with optimal debulking surgery
(log-rank, p=0.042). B) Elevated mesothelin serum levels before therapy correlated with poorer overall survival in 79 ovarian carcinoma patients with
advanced-stage (stages III and IV) patients (log-rank test, p=0.028). 



CA125 is not a good biomarker for the diagnosis of early
ovarian cancer (36, 37). In addition, CA125 is less
effective in detecting sex cord stromal tumors and
mucinous tumors (38). Our investigation also revealed
that the serous, the endometrioid and the undifferentiated
histological types showed higher serum CA125 levels than
the mucinous and the clear cell types (Table II). The
CA125 assay is not recommended as a monitoring marker
for ovarian cancer patients with some specific histological
type, such as mucinous.

In addition to its low sensitivity for early disease, CA125
also suffers from low specificity i.e., elevated levels are
seen in many benign abdominal diseases (37). CA125 is
also associated with the inflammatory cells of the pleura,
the pericardium, and the peritoneum and, therefore, it is
often elevated in the context of benign conditions, such as
peritonitis, endometriosis and liver cirrhosis causing
ascites. Nonmalignant changes in the peritoneum and
mesothelium can perturb the steady state levels of CA125
in an individual. The serum levels of pre-operative CA125
were higher in patients with a significantly larger tumor
size (≥15 cm), massive amounts of ascites (≥2000 ml),
advanced stages and sub-optimal surgery (largest diameter
of residual tumor ≥2 cm), in our survey (Table II). The
serum CA125 regression rate or half-life, not absolute
level, during adjuvant chemotherapy was reported to be an
independent prognostic factor, for both the achievement
of a pathological complete response and the survival of
patients with advanced epithelial ovarian cancer (39, 40).
However, no correlation could be found between pre-
operative CA125 serum level and the patient outcome
(Table III), in our study.

Mesothelin could be utilized as a new marker to detect
ovarian epithelial cancers. The CA125 assay readily detects
the majority of ovarian epithelial cancers, particularly serous
carcinomas, although there are questions about its
specificity and its ability to detect the disease at early stages
(34). We observed that serum mesothelin levels of ovarian
cancer were higher than those of benign ovarian tumors and
normal populations (Table I) and the serum mesothelin
levels of various histological types in ovarian epithelial
cancers were not significantly different (Table II). Our data
revealed that mesothelin can differentiate into the normal
condition, in benign ovarian tumors and in ovarian
epithelial cancers. In addition, the serum mesothelin levels
of ovarian cancers of the mucinous type also increased
compared to the other histological types, i.e., serous or
endometrioid. Mesothelin seems to be more effective than
CA125 in detecting ovarian cancers of mucinous type,
according to our survey. Groups of biomarkers such as
CA125, inhibin and mesothelin that can be used in
combination, may have clinical potential in the early
detection of ovarian cancers.

Mesothelin could be a predictor for disease severity in
ovarian cancer patients. In the present study, we found
significantly high the pre-operative mesothelin serum
levels in patients with bilateral ovarian tumors, massive
amounts of ascites (>2000 ml) and advanced FIGO stages
and these patients could not be optimally debulked (Table
II). These observations implied that tumor cells could
secrete mesothelin into the systemic circulation.
Mesothelin was secreted by the mesothelial cells of the
peritoneum affected by the tumor cells. The elevated
serum levels of mesothelin represented the phenomenon
of tumor progression. With regard to the peritoneal
dissemination, genes related to the malignant
characteristics of cancer cells, such as decreased
intercellular adhesion, increased cell to matrix adhesion
and resistance to apoptosis, might be important for the
identification of potential markers of ovarian carcinoma.

Ovarian cancer patients with higher mesothelin serum
levels had poorer prognosis. FIGO stage and elevated
serum mesothelin levels were two independent prognostic
factors, in our survey (Tables III and IV, Figure 2).
Elevated serum mesothelin levels in patients with
advanced-stage or even those receiving optimal surgery
revealed poorer outcome in our study, as well (Figure 3).
Chemotherapy remains the mainstay of therapy for patients
with advanced ovarian cancer. Because resistance to
chemotherapeutic drugs plays a major role in tumor
progression, the development of therapeutic agents that act
through mechanisms, different from chemotherapy, is
needed. Recently, SS1(dsFv)PE38, a recombinant anti-
mesothelin immunotoxin, is undergoing clinical evaluation
in patients with mesothelin-expressing tumors (41, 42).
Immunotherapy targeting mesothelin might be a new
treatment strategy for ovarian cancer patients with
overexpressed mesothelin.

Mesothelin levels are also elevated in some other types
of malignancies. Mesothelin has also been reported to be
overexpressed in pancreatic cancer (43-46), biliary
carcinomas (47), gastrointestinal stromal tumors (48),
mesothelioma (49), adenocarcinomas of the endometrium,
lung and stomach/esophagus (50). Large comprehensive
studies are needed to determine whether mesothelin could
be a specific marker for ovarian cancer or not. 

In summary, our survey identified that pre-operative
serum levels of mesothelin were elevated in ovarian cancer
patients, correlated with the clinicopathological parameters
of ovarian cancer and were an independent prognostic
factor for patients with epithelial ovarian carcinoma.
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