Journal of Gynecologic Oncology

Original Article
J Gynecol Oncol Vol. 24, No. 4:342-351 pISSN 2005-0380
http://dx.doi.org/10.3802/jgo.2013.24.4.342 elSSN 2005-0399

Trends in incidence and survival outcome of epithelial
ovarian cancer: 30-year national population-based
registry in Taiwan

Ying-Cheng Chiang'?, Chi-An Chen', Chun-Ju Chiang’, Tsui-Hsia Hsu*, Ming-Chieh Lin®, San-Lin You®’,

Wen-Fang Cheng'*?, Mei-Shu Lai’

'Department of Obstetrics and Gynecology, *Graduate Institute of Clinical Medicine, National Taiwan University College of
Medicine, Taipei; *Graduate Institute of Epidemiology and Preventive Medicine, National Taiwan University College of Public
Health, Taipei; Bureau of Health Promotion, Department of Health, Executive Yuan, Taipei; "Department of Pathology, National
Taiwan University College of Medicine, Taipei; °Institute of Life Sciences, School of Public Health, National Defense Medical Center,
Taipei; 'Genomics Research Center, Academia Sinica, Taipei; *Graduate Institute of Oncology, National Taiwan University College of
Medicine, Taipei, Taiwan

Objective: To investigate the changes of incidence and prognosis of epithelial ovarian cancer in thirty years in Taiwan.

Methods: The databases of women with epithelial ovarian cancer during the period from 1979 to 2008 were retrieved from the
National Cancer Registration System of Taiwan. The incidence and prognosis of these patients were analyzed.

Results: Totally 9,491 patients were included in the study. The age-adjusted incidences of epithelial ovarian cancer were 1.01,
1.37,2.37,3.24,4.18, and 6.33 per 100,000 person-years, respectively, in every 5-year period from 1979 to 2008. The age-specific
incidence rates increased especially in serous, endometrioid and clear cell carcinoma, and the age of diagnosis decreased
from sixty to fifty years old in the three decades. Patients with mucinous, endometrioid, or clear cell carcinoma had better
long-term survival than patients with serous carcinoma (log rank test, p<0.001). Patients with undifferentiated carcinoma or
carcinosarcoma had poorer survival than those with serous carcinoma (log rank test, p<0.001). The mortality risk of age at
diagnosis of 30-39 was significantly higher than that of age of 70 years or more (test for trend, p<0.001). The mortality risk
decreased from the period of 1996-1999 (hazard ratio [HR], 0.90; p=0.054) to the period after 2000 (HR, 0.74; p<0.001) as
compared with that from the period of 1991-1995.

Conclusion: An increasing incidence and decreasing age of diagnosis in epithelial ovarian cancer patients were noted.
Histological type, age of diagnosis, and treatment period were important prognostic factors for epithelial ovarian carcinoma.
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adjuvant chemotherapy with the regimen of platinum and
paclitaxel which have a response rate of 80 for all patients,
but these patients usually relapse after initial response
and ultimately die of recurrence [2]. However, the current
managements are the same for all histological types of which
the underlying carcinogenesis are different [3]. It is important
to understand any difference in the prognosis among these
types of epithelial ovarian carcinoma.

According to World Health Organization (WHO) database—
Cl5plus: cancer incidence in five continents—the age-
standardized rate of ovarian cancer in 2002 was around
9-11 per 100,000 person-years in Western countries, such as
USA, Canada, UK, France, and lItaly, but it was around 5-7 per
100,000 person-years in Asia, including China, Japan, and India
[4]. Also, the mortality of epithelial ovarian cancer declined
gradually around the world in recent two decades, and it
might in part result from the improvements in managements
[5-9]. Therefore, we conducted the nationwide database
analysis through Taiwan cancer registry system to evaluate
the pattern, incidence and prognosis of epithelial ovarian
carcinomas in the last three decades.

MATERIALS AND METHODS

1. Data sources from the National Cancer Registry System

A population-based cancer registry collected basic informa-
tion by the short-form system on newly diagnosed cancer
patients from hospitals with more than 50-bed capacity in
Taiwan since 1979 [10]. From 2002, a long-form system was
used to collect more detailed information in hospitals with
more than 500 new cancer cases annually. The National Health
Insurance program was launched in 1995, and more than
99 of all Taiwan residents participate in the program, which
provides health care of acceptable quality, comprehensive
benefits and convenient access to treatment, especially for
cancer patients [11]. The National Public Health Association
had been contracted to operate the registry and organized
an advisory board to standardize definitions of terminology,
coding, and procedures of the registry's reporting system. The
data were collected and stored in computers, and quality con-
trols were run periodically. The information in the system was
processed according to the standard guides of International
Agency for Research on Cancer. Therefore the population-
based cancer registry not only provides cancer incidence data
at the national level but also is the fundamental support in
cancer prevention.

The study protocol was approved by the Institutional Review
Board of National Taiwan University Hospital (The reference
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number, 201103107RQ).

2. Ascertainment of incidence and cases of death

The database was accurate and complete as gradual improv-
ing the quality of registration. Percentage of death certificate
only cases (DCO) is an indicator of quality registration, and it
is generally considered as satisfactory when the value of DCO
less than 10. In our registration system, DCO was less than 10
since 1998, less than 5 since 2000, less than 3 since 2003 and
1.24 in 2008. Percentage of morphologically verified cases
(MV) is another indicator, and it is generally considered as
accuracy in diagnosis of registered cases when the value of
MV is higher. MV of ovarian carcinoma was more than 85 since
1990, more than 90 since 1995 and 94.41 in 2008.

3. Classification of histological types of ovarian cancers

The women diagnosed with epithelial ovarian cancer dur-
ing the period from January 1, 1979 to December 31, 2008,
were retrieved from the database of the National Cancer
Registration System. The disease codes are based on the
International Classification of Diseases for Oncology, 3rd ed.
(ICD-0-3). Women diagnosed with a primary cancer of the
ovary (ICD-O-3 C56) between 1989 and 2008 were eligible
for this study. The histological types were according to the
World Health Organization Classification of Tumors [12]. The
included histological types were serous (8441/3, 8460/3,
8461/3), mucinous (8470/2, 8470/3, 8471/3, 8480/3, 8482/3),
endometrioid (8380/3, 8382/3, 8383/3), clear cell (8310/3,
8313/3), malignant Brenner (9000/3), undifferentiated (8020/3,
8021/3), and carcinosarcoma (8950/3, 8980/3, 8981/3). Non-
epithelial ovarian cancer including ovarian germ cell tumors
and ovarian sex-cord stromal tumors were excluded. Mixed
cell adenocarcinoma generally representing a heterogeneous
group of different histological subtypes was excluded in the
current study. Patients with undefined histological types of
ovarian cancer or other primary tumors were also excluded.
The pathological diagnostic criteria of mucinous ovarian
carcinoma had been changed recently [13-17], and the diag-
nosis of mucinous ovarian carcinoma in our registry system
also followed the change in pathological criteria. Registered
data, including date of birth, date of diagnosis, histological
diagnosis, and date of death, were retrieved for investigation.

4, Statistical analysis

The survival of each patient (in person-months) was defined
as the period from the date of diagnosis to the date of death
related to ovarian cancer, or last date available from the
National Cancer Registration System as described in our
previous study [10]. Survival curves were generated using the
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Kaplan-Meier method and differences in survival curves were
calculated using the log rank test. Cox’s regression model
was used to evaluate prognostic factors for survival. The 95%
confidence intervals (Cls) for the hazard ratios (HRs) also were
calculated. Statistical significance levels were determined
by two-tailed test, and a p<0.05 was considered statistically
significant. Statistical analysis was performed with SAS ver. 9.1
(SAS Inc,, Cary, NC, USA).

RESULTS

1. Basic characteristics of women with epithelial ovarian
cancer

Initially 13,380 patients were obtained from the registry
database, but 3,889 patients were excluded for the undefined
histological types, which consisted of a heterogenous group
of carcinoma and might have biased effects on the analysis
of the study. Totally 9,491 women who met the study criteria
were included and the basic information was shown in Table 1.
There were 3,930 patients with serous carcinoma, 2,328
patients with mucinous carcinoma, 1,660 patients with endo-
metrioid carcinoma, 1,299 patients with clear cell carcinoma,
45 patients with malignant Brenner tumor, 112 patients with
undifferentiated carcinoma, and 117 patients with carcinosar-
coma.

2. Comparison of the incidence rates between epithelial
ovarian cancer and female gastric cancer

To avoid or reduce potential bias due to incomplete cancer
registry data at the beginning of implementing the registry,
we compared the age-adjusted incidence rates of ovarian
cancer with female gastric cancer over the same period of
time. As shown in Fig. 1A and Table 2, from 1979 to 2008,
the age-adjusted incidence rate of ovarian cancer increased
gradually (2.08 per 100,000 women per year in 1979 and
7.87 per 100,000 women per year in 2008). In contrast, the
incidence of female gastric cancer did not show a similarly
increasing trend during the observation period (6.60 per
100,000 women per year in 1979 and 8.63 per 100,000 women
per year in 2008), by using the same registration system. Our
results indicated that the incidence of ovarian cancer really
increased in the thirty years not due to the bias of registry.

3. Age-specific incidence rates of epithelial ovarian cancer
by calendar year
The age-adjusted incidence in a 5-year interval presented an
increasing trend in each histological type, especially in serous
and clear cell carcinoma (Fig. 1B). The age-adjusted incidences
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of epithelial ovarian carcinoma were 1.01, 1.37, 2.37, 3.24,
4.18, and 6.33 per 100,000 person-years, respectively, in every
5-year period from 1979 to 2008. It increased from 0.49 to
2.73 for serous carcinoma, from 0.35 to 1.21 for mucinous
carcinoma, from 0.08 to 1.11 for endometrioid carcinoma, and
from 0.04 to 1.19 for clear cell carcinoma.

The percentages of each histological type over these decades
are shown in Fig. 1C. The percentages of the mucinous carci-
noma decreased, but the percentages of clear cell carcinoma
increased. The percentage remained around 40 in serous carci-
noma and 15-20 in endometrioid carcinoma steadily except in
the period from 1979 to 1984. The percentage decreased from
37.3 to 19.6 in mucinous carcinoma. It might reflect that the
change in pathological diagnostic criteria of mucinous ovarian
carcinoma [13-17], and a large proportion of mucinous ovar-

Table 1. Basic information on epithelial ovarian cancer in Taiwan,
1979-2008 (n=9,491)

Factor No. (%)
Period
1979-1984 320 (3.4)
1985-1989 520 (5.5)
1990-1994 1,039 (11.0)
1995-1999 1,648 (17.4)
2000-2004 2,422 (25.5)
2005-2008 3,542 (37.3)
Age (yr)
<30 798 (8.4)
30-34 595 (6.3)
35-39 903 (9.5)
40-44 1,358 (14.3)
45-49 1,521 (16.0)
50-54 1,222 (12.9)
55-59 862 (9.1)
60-64 766 (8.1)
65-69 616 (6.5)
70-74 504 (5.3)
>75 346 (3.7)
Histological type
Serous 3,930 (41.4)
Mucinous 2,328 (24.5)
Endometrioid 1,660 (17.5)
Clear cell 1,299 (13.7)
Malignant Brenner 45 (0.5)
Undifferentiated 112 (1.2)
Carcinosarcoma 117 (1.2)
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Table 2. The ranking of Taiwanese female cancer incidence in 2007

Age-adjusted

Rank Primary site Case incidence (/10°)
1 Female breast 7,502 53.1
2 Colon 4,471 31.1
3  Lung 3,161 21.9
4 Liver 2,900 20.5
5 Uterine cervix 1,749 12.2
6  Thyroid 1,407 104
7  Stomach 1,301 8.9
8 Uterine corpus 1,165 8.3
9  Skin 1,113 7.6

10 Ovary and fallopian tube 1,047 7.6
Total 32,439 229.7

ian tumor were metastatic from gastrointestinal tracts based
on current diagnostic criteria. However, the percentages
significantly increased from 4.0 to 18.6 in clear cell carcinoma.
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Fig. 1. (A) Secular trend of age-adjusted incidence rates of ovarian
cancer and female gastric carcinoma, 1979-2008. (B) Secular trend of
age-adjusted incidence of epithelial ovarian cancer in Taiwan, 1979~
2008. Especially the incidence of serous and clear cell carcinoma
increased over the period. (C) The percentage of histological types
of epithelial ovarian cancer in Taiwan, 1979-2008. The percentages
decreased in mucinous carcinoma but increased in clear cell carcinoma
over these decades. Others include malignant Brenner tumor,
undifferentiated carcinoma, and carcinosarcoma.

[t remained less than 1 in malignant Brenner tumor and less
than 3 in undifferentiated carcinoma and carcinosarcoma.

Fig. 2 shows the age-specific incidences in each histological
type of epithelial ovarian carcinoma. In addition to relatively
steady in mucinous carcinoma, the age-specific incidence
increased especially in serous carcinoma and clear cell
carcinoma, and the most prevalent age of diagnosis shifted
gradually to fifty years old. The age-specific incidences in-
creased gradually in almost all age groups from 1979 to 2008
in a 5-year interval, and the most prevalent age of diagnosis
moved from the sixty years old to fifty years old (Fig. 2A). The
age-specific incidences of serous carcinoma and clear cell
carcinoma increased significantly with the most prevalent
age of diagnosis around 55-59 years old in serous carcinoma
(Fig. 2B) and 50-54 years old in clear cell carcinoma (Fig. 2E).
In mucinous carcinoma, the incidence did not change a lot
in the period (Fig. 2C). In endometrioid carcinoma, it also
increased gradually with the most prevalent age of diagnosis
around 50-54 years old (Fig. 2D).
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Our results showed that the distribution of different histo-
logical types changed with increasing clear cell type, but de-
creasing mucinous type. Besides, the age-specific incidences
increased gradually in almost all age groups and the most
prevalent age of diagnosis moved from the sixty years old to
fifty years old especially in serous and clear cell types.
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Fig. 2. Age-specific incidence of epithelial ovarian cancers in Taiwan,
1979-2008. (A) All epithelial ovarian cancers. The incidence of all
age groups increased gradually over the period, and the peak age
of diagnosis shifted gradually to 50 years old. (B) Serous carcinomas.
The incidence of all age groups increased gradually over the period,
and the peak age of diagnosis was around 60 years old. (C) Mucinous
carcinoma. The incidence remained steady in all age groups, and the
peak age of diagnosis was around 70 years old. (D) Endometrioid
carcinomas. The incidence of all age groups increased gradually over
the period, and the peak age of diagnosis was around 50 years old. (E)
Clear cell carcinomas. The incidence increased especially over latest
decade, and the peak age of diagnosis was around 50 years old.

4. Analyses of long-term survival of ovarian carcinoma
patients
Because of the relative few cases, more than 40 of undefined
histology and less precise death registry in the first decade
from 1979 to 1990, we analyzed the prognosis of the 8,196
patients diagnosed since 1991. The 10-year survival curves of
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Fig. 3. (A) The survival rates of epithelial ovarian cancer by histological types in Taiwan, 1991-2008. The 2-year survival rate of undifferentiated
carcinoma and carcinosarcoma were less than 50. The survival rate of serous carcinoma gradually dropped to 50 in 5-year. In 10-year survival
rate, mucinous carcinoma, endometrioid carcinoma and clear cell carcinoma were more than 50. (B) Hazard ratios of death for patients with
epithelial ovarian cancer in Taiwan, 1991-2008. The risk of death increased with the age of diagnosis in all the period, but the risk decreased

when patients diagnosed after 2000 in almost all ages of diagnosis.

histological types by Kaplan-Meier analyses were shown in
the Fig. 3A. Generally, patients with mucinous, endometrioid
or clear cell carcinoma had better long-term outcomes than
patients with serous carcinoma (log rank test, p<0.001). In
contrast, patients with undifferentiated carcinoma or carci-
nosarcoma had a poorer survival outcome than serous carci-
noma (log rank test, p<0.001). In 2-year follow-up, the survival
rate of undifferentiated carcinoma and carcinosarcoma were
less than 50, but the other types were more than 75. However,
the survival rate of serous carcinoma gradually dropped to 50
in 5-year follow-up. In 10-year follow-up, the survival rate of
serous carcinoma was less than 40. However, the survival rates
were more than 50 in the mucinous, endometrioid and clear
cell carcinoma, but less than 25 in undifferentiated carcinoma
and carcinosarcoma.

The risk of death in these patients related to age of diagnosis
and time period of diagnosis is shown in Fig. 3B. The prog-
nosis of patients diagnosed in the period of 1991-1995 and
less than 30 years old was set as a referent, the risk of death
increased significantly in aged patients in all the time periods.
However, the risk of death decreased gradually with the time
period of diagnosis, especially those diagnosed after 2000.

The relationship of survival, age of diagnosis, time period
of diagnosis and histological types was further evaluated by
multivariate analysis (Table 3). The risk for death increased

J Gynecol Oncol Vol. 24, No. 4:342-351

Table 3. Multivariate analysis of risk of death for epithelial ovarian
cancer in Taiwan, 1991-2008

Factor No. HR 95% Cl p-value

Age (yr)

<30 506 1 Reference

30-39 1,038 1.85 1.45-2.31 <0.001

40-49 2402 281 2.28-3.47 <0.001

50-59 2,131 3.29 2.66-4.06 <0.001

60-69 1286 474 3.84-5.87 <0.001

>70 833  7.50 6.04-9.30 <0.001

Test for trend <0.001
Period

1991-1995 957 1 Reference

1996-1999 1,746 0.90 0.81-1.01 0.054

2000-2008 5493 074 0.67-0.82 <0.001
Histological type

Serous 3364 1 Reference

Mucinous 1,872  0.65 0.59-0.72 <0.001

Endometrioid 1,518 0.72 0.65-0.79 <0.001

Clear cell 1,224  0.80 0.72-0.89 <0.001

Malignant Brenner 39 054 0.33-0.89 0.016

Undifferentiated 81 1.98 1.52-2.58 <0.001

Carcinosarcoma 98 1.76 1.53-2.53 <0.001

Cl, confidence interval; HR, hazard ratio.
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Table 4. Percentages of different histological types from 1979 to 2008
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Histological type 1979-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2008
Serous 43.82 38.67 38.95 37.76 40.43 40.56
Mucinous 38.27 32.93 32.18 25.30 20.63 17.78
Endometrioid 5.24 12.69 15.58 18.94 18.86 16.88
Clear cell 3.56 6.19 8.04 12.18 13.99 18.13
Malignant Brenner 0.42 0.45 0.34 0.38 0.47 0.44
Undifferentiated 1.89 2.57 1.10 1.15 0.90 0.91
Carcinosarcoma 0.42 1.66 0.93 0.71 0.87 1.89
Undefined 6.38 4.84 2.88 3.58 3.85 341
with the age of diagnosis: 1.85 (95% Cl, 1.45 to 2.31) for aged [ Serous [ Clear cell Bl Carcinosarcoma
[ Mucinous 1 Malignant Brenner 1 Unknown

30-39, 2.81 (95% Cl, 2.28 to 3.47) for aged 40-49, 3.29 (95%
Cl, 2.66 to 4.06) for aged 50-59, 4.74 (95% Cl, 3.84 to 5.87) for
aged 60-69, and 7.50 (95% Cl, 6.04 to 9.30) for more than 70
years old (test for trend, p<0.001). The risk of death decreased
gradually from the period of 1996-1999 (HR, 0.90; 95% Cl, 0.81
to 1.01; p=0.054) to the period after 2000 (HR, 0.74; 95% C|,
0.67 to 0.82; p<0.001) as compared with that from the period
of 1991-1995. In compared to serous carcinoma, higher risk
of death was noted in undifferentiated carcinoma (HR, 1.98;
95% Cl, 1.52 to 2.58; p<0.001) and carcinosarcoma (HR, 1.76;
95% Cl, 1.53 to 2.53; p<0.001). The prognosis of mucinous car-
cinoma (HR, 0.65; 95% Cl, 0.59 to 0.72; p<0.001), endometrioid
carcinoma (HR, 0.72; 95% Cl, 0.65 to 0.79; p<0.001), clear cell
carcinoma (HR, 0.8; 95% Cl, 0.72 to 0.89; p<0.001) or malignant
Brenner tumor (HR, 0.54; 95% Cl, 0.33 to 0.89; p=0.016) was
better than serous carcinoma.

Our results indicated that certain histological types such as
serous carcinoma, undifferentiated carcinoma, and carcino-
sarcoma had poor prognosis. However, patients with younger
age and those treated in recent years had better prognosis.

DISCUSSION

The incidence of epithelial ovarian carcinoma increased in
Taiwan and the peak age of diagnosis dropped from sixty years
old to fifty years old. The incidence was comparable to that
of other Asian countries, but still lower than that of Western
countries. In contrast with Taiwan, the incidence is gradually
decreasing and the peak age of diagnosis is around seventy
years old in the Europe and Americas according to the WHO
database [4]. Completeness of the cancer registry may play a
role in the changing incidence, especially in the early period.
The ascertainment of registered cases was less complete in
the beginning days of the cancer registry system, therefore
the cases were fewer and the estimates might be less precise
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in the first decade. The percentage of unknown histology,
which was excluded from the study, was only 6.38 in 1979-
1984, 4.84 in 1985-1989, 2.88 in 1990-1994, 3.58 in 1995-1999,
3.85 in 2000-2004, and 3.41 in 2005-2008. More than 90% of
the cancer patients were recruited and analyzed in this study in
every 5-year period (Table 4, Fig. 4). The satisfactory value of qual-
ity indicators of cancer registry system, DCO, and MV were both
achieved in mid-1990. As the quality of registration improved
over the time, more cases were being correctly registered as
epithelial ovarian carcinoma that might have been previously
unreported or misclassified. Therefore, the improved quality
of cancer registry system partly contributed to increasing
incidence of epithelial ovarian carcinoma especially before
mid-1990.

Increasing incidence of epithelial ovarian cancer is partly
due to the effect of screening by image studies and accessible
medical services [18]. The national health insurance of Taiwan
was established in 1995, and almost all the citizens were cov-
ered by the national health insurance in Taiwan. In contrast to
the past when fewer patients were able to receive standard
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Epidemiology of ovarian cancer in Taiwan

cancer treatments, the insurance provided medical service
with low costs for all the insured people including epithelial
ovarian cancer patients who previously might have no chance
to receive medical services because of the high medical
cost. The sensitivity and specificity of imaging technique for
detecting pelvic masses, such as sonography, computed
tomography or magnetic resonance imaging have made
progress in recent years, which provided more opportunities
to find asymptomatic early-stage ovarian carcinoma confined
to pelvis. Both the convenience of medical service and
improvement of diagnostic tools contributed to increasing
incidence of epithelial ovarian carcinoma.

Changes in lifestyle and reproductive factors, including early
menarche, late menopause, delay in marriage, lower fertility
rate in life, and changes in infant feeding patterns constitute
risk factors of ovarian cancer [19]. Three or more years of
oral contraceptive use reduces the risk of epithelial ovarian
carcinoma, and the protective effect of oral pills increases with
the duration of use [19,20]. However, the prevalence of oral
contraceptive use in Taiwan never exceeded 10 of the married
women of childbearing age, and the average duration of use
was 10.5 months [21]. Therefore the oral contraceptive has
little influence on the incidence of epithelial ovarian cancer
in Taiwan. Higher parity might have protective effect against
ovarian cancer [19]. The total fertility rate (TFR) in Taiwan has
declined more rapidly than expected. The TFR kept in 1.75 for
decades since 1984, but it declined gradually to 1.3-1.4 in the
period from 1998 to 2005 [22]. The very low fertility rate and
lower parity of the Taiwanese women in recent decades can
partly explain the increasing incidence and younger age of
diagnosis of epithelial ovarian cancer in Taiwan.

During the past three decades, urbanization, which has
brought with it significant environmental changes, and the
adoption of a “westernized” lifestyle, characterized by delayed
age at first birth, decreased parity, a diet rich in saturated
fats, and a sedentary lifestyle, may have contributed to the
progressive rise of ovary cancer incidence [23]. Estrogen-
related cancers rapidly emerge in young women in Taiwan
[24], our present study observed the increasing incidence and
percentages of ovarian endometrioid and clear cell carcinoma.
Both endometrioid and clear cell carcinoma are known to
be associated with endometriosis which responds to excess
estrogen stimulation [25,26]. With rapid industrialization since
the 1960s, the Taiwanese women tended to have earlier men-
arche, obesity, decreased fertility rates and childbearing which
are associated with excessive endogenous estrogen [23].
Besides, exogenous estrogen exposure from environmental
pollutants had been reported in Taiwan, such as estrogenic
steroid pollutants in water, polycyclic aromatic hydrocarbons
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in the air and water [27,28] and Di-(2-ethylhexyl) phthalate
(DEHP) from plastics bags in food handling [29]. Excessive
estrogen exposure also partly contributes to the increasing
incidence and younger age of diagnosis of epithelial ovarian
carcinoma in Taiwan. Besides, different genetic or epigenetic
regulating mechanisms underlying each histological subtypes
of epithelial ovarian carcinoma might partly contributes to the
different percentages of each histological subtypes, incidences
and age of diagnosis between Western and Asian patients
with ovarian cancer [3].

Histological type is a prognostic factor for patients of epi-
thelial ovarian carcinomas [30,31]. Our data showed the 10-
year survival of patients with mucinous, endometrioid or clear
cell carcinoma was better than those of serous carcinoma,
undifferentiated carcinoma or carcinosarcoma. It provided
evidence to the current hypothesis of carcinogenesis of ovar-
ian carcinoma. The type | tumors, including mainly mucinous,
endometrioid, clear cell, and Brenner carcinomas, generally
have an indolent behavior and favorable prognosis than the
type Il tumors consisting of high-grade serous carcinoma,
undifferentiated carcinoma, and carcinosarcoma. Although the
current managements for epithelial ovarian carcinoma were
similar regardless different histological types, the modification
of the treatments based on the histological types is necessary
especially for patients with undifferentiated carcinoma or carci-
nosarcoma because of their poorer outcome. Interestingly, the
survival of serous carcinoma dropped after 2 year follow-up, it
might reflect the higher risk of recurrence and disease progres-
sion of serous carcinoma within two years after diagnosis.

Age of diagnosis was another prognostic factor for patients
of epithelial ovarian carcinomas in this survey. Our finding that
the younger patients of epithelial ovarian carcinoma had bet-
ter survival than older patients was consistent with other large
population-based studies [5,6,32,33]. Several possible explana-
tions had been proposed, including performance status [34],
earlier stage and low grade at presentation [32], improved
response to paclitaxel/platinum-based chemotherapy [35],
and more tolerance to intensive chemotherapeutic regimens
[35]. Young age itself is indeed an independent prognostic
factor after adjusting other well-known clinical-pathological
prognostic factors for epithelial carcinoma [32].

Period of treatment was another prognostic factor for
patients of epithelial ovarian carcinomas in Taiwan. The risk
of death in epithelial ovarian carcinoma in Taiwan declined
gradually, especially those patients diagnosed and treated
after 2000 in this survey. The trend of prognosis was also
comparable to other countries [5,7,8,36,37]. It might result
from improvements of treatment strategies for ovarian cancer,
including comprehensive service provided by gynecologic on-
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cologists and benefits of paclitaxel-platinum chemotherapy.
Surgery plays an important role in the optimal management
of epithelial ovarian carcinoma, and surgical cytoreduction of
tumor volume is highly correlated with survival [38]. But the
ability to successfully perform optimal cytoreduction ranges
from 20 to 90 of the patients depending on the experience
of the surgeon [38,39]. Managements of gynecologic cancer
served by gynecologic oncologists improved the survival
of the patients [40-42]. Taiwan Association of Gynecologic
Oncologists was established by gynecologic oncologists in
1998 [43], and the members are well trained to manage and
promote the quality of care for patients with gynecologic
cancers, which might contribute to the improvements of
prognosis in the patients with epithelial ovarian carcinoma.
Besides, patients undergoing platinum plus paclitaxel
adjuvant chemotherapy have been reported to reach better
response and outcome [44]. Paclitaxel plus carboplatin is cur-
rently the first-line regimen for epithelial ovarian carcinoma
[44-49], which was introduced to Taiwan in 2000. Our findings
suggested that chemotherapeutic regimens influence the
outcomes of ovarian cancer patients.

The limitations of this study were lack of cancer stage and
detailed information of treatment courses, such as residual tu-
mor size of cytoreductive surgery and adjuvant chemotherapy
regimens. The registry system did not recruit the information
of cancer stage, residual tumor volume after surgery, the routes
and regimens of chemotherapy until 2008. So it is difficult
to evaluate the effects of these factors in the current study.
However, further comprehensive analysis to include these
above-mentioned factors can be investigated in the future.
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