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Prospective on Ovarian Cancer: Why Prevent?
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Abstract In 1995, an estimated 26,600 women in the United States will be diagnosed with ovarian
cancer. During that same year, approximately 14,500 women will die from the disease. Although ovarian
cancer accounts for only 33% of the gynecologic cancers and only 5% of all cancers affecting women in
the United States, it results in 55% of the deaths from gynecologic cancer and 6% of the cancer deaths
in women. The cure rate for ovarian cancer by stage at diagnosis is not significantly different from other
gynecologic cancers. Ovarian cancer confined to the ovary (Stage I) can be cured in 90% of cases. Sur-
vival for patients with advanced disease (Stages II and IV) is 21%.

Unfortunately, while 73% of endometrial cancers, 55% of breast cancers, and 50% of cervical cancers
are diagnosed as Stage 1, only 23% of ovarian cancers are diagnosed as Stage 1. Thus, five-year survival
for all endometrial cancer is 85%, for all breast cancer, 82%, for cervical cancer, 70%, and for ovarian
cancer, only 42%. The lack of early symptoms and the absence of any proven method of screening for
early ovarian cancer results in over 70% of women being diagnosed after the disease has spread beyond
the ovary. Also, unlike breast, cervical, and endometrial cancer, there is no known premalignant phase
for ovarian cancer; therefore, diagnosis and treatment of a premalignant condition to prevent the
development of ovarian cancer is not possible. Theories to explain the development of ovarian cancer
are based on observations that ovulation inhibition through pregnancy, oral contraceptive use, and a
shorter ovulatory period (late menarche or early menopause) result in a decreased incidence of ovarian
cancer. The incessant disruption of the ovarian capsule followed by repair may provide the opportunity
for aberrant growth. Finally, therapy of women with ovarian cancer usually requires multiple surgical
procedures, multiple courses of chemotherapy, and results in significant morbidity and health care costs.
For most women with the disease, the end result will still be a slow, painful death by starvation. There
should be little doubt based on the above statistics that every effort should be directed towards preven-
tion of ovarian cancer. Possible strategies in the prevention of ovarian cancer should be directed towards
determining if a premalignant condition exists, developing screening tools to detect premalignant
disease or disease confined to the ovary, and developing interventions to prevent the development of
the disease. It is well established that use of oral contraceptives for five or more years can result in up
to a 50% reduction in the occurrence of epithelial ovarian cancer. Given the low complication rates from
oral contraceptive use, this medication should be considered as a method of prevention, especially in
high-risk groups. In addition, this is a realistic starting point for research into the development of
preventive regimens.  © 1995 Wiley-Liss, Inc.
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mately 14,500 women will die of the disease.
Although ovarian cancer accounts for only 33%
of female genital cancers, it accounts for 55% of
the deaths from these diseases [1] (Fig. 1). In
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Cancer in Women: 1995

New Cases Estimated Deaths
Melanoma 3% Q Melanoma 1%
Oral 2% Oral 1%
Breast 32% Breast 18%
Lung 13% Lung 24%
Pancreas 2% Pancreas 5%
Colorectal 12% Colorectal 11%
Ovary 5% Ovary 6%
Uterus 8% Uterus 4%

4%
6%
13%

Urinary
Blood
Other

3%
8%
19%

Urinary
Blood
Other

Fig. 2. Estimated new cases of all cancers in women and estimated deaths from all cancers in wormnen for

1995 [1].

1995, based on previous statistics, ovarian cancer
will account for 5% of new cases of cancer in
women and will cause 6% of the deaths. Ovarian
cancer is the fourth leading cause of solid tumor
cancer deaths among women, following, in or-
der, lung, breast, and colorectal cancer (Fig. 2).
Figure 3 shows the age-specific incidence of
ovarian cancer by race in the United States. As
can be seen, the incidence rises from about 2 per
100,000 at age 20 to about 50 per 100,000 in
women at age 65. The incidence peaks about age
65 to 70 and thereafter remains stable. The aver-
age annual age-adjusted incidence in 1987 was

13.7 per 100,000 [2]. African-American women
have a slightly lower incidence at all ages.

Table I illustrates the risk factors for ovarian
cancer. A longer period of ovarian function as
manifested by early menarche and late meno-
pause is associated with increased risk, as is a
history of infertility. Table II shows the age-stan-
dardized incidence of ovarian cancer by geogra-
phy and illustrates the increased incidence
among White women of North American or
Northern European extraction [3]. The disease is
also more frequent in women of industrialized
countries {except Japan).
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Fig. 3. Age-specific incidence of cancer of the ovary by race.

One of the most significant risk factors is a
family history of ovarian cancer. A single family
member with ovarian cancer increases the rela-
tive risk from 2.9-3.6-fold, or an increase in the
lifetime risk from 1.4% to about 5-6% [4,5]. In
addition, there are three recognized hereditary
familial ovarian cancer syndromes: site-specific
ovarian cancer syndrome, breast-ovarian cancer
syndrome, and the Lynch II syndrome (heredi-
tary non-polyposis colon cancer plus a variety of
other adenocarcinomas including ovarian cancer)
[6]. Female members of one of these cancer fami-
lies have a 50% chance of carrying the gene and
thus a 40-50% chance of developing the disease.
Because of incomplete penetrance, not all women
with the gene will be afflicted with the disease,
but a woman shown to have the gene (as will
probably be the case soon with BRCA-1) will
have a lifetime disease risk in excess of 80%.
However, hereditary syndromes probably ac-
count for only 5-10% of all ovarian cancers. The
vast majority of ovarian cancers are sporadic.

As illustrated in Figure 4, the cure rate for
ovarian cancers localized to the ovary is about
90%. However, the cure rate for distant disease

(Stage III and IV) is only 29%. Actually, the cure
rates for ovarian cancer confined to the ovary are
quite similar to breast, colorectal, and uterine
cancer (corpus and cervix). The overall survival
is 42% (Table III), with a statistically significant
increase in survival between 1980-1982 and
1983-1990. Unfortunately, as shown in Figure,
only 23% of ovarian cancers are diagnosed while
confined to the ovary; 52% are diagnosed with
distant disease (Stage III or IV). Again, compari-
son of stage at diagnosis with breast, colorectal,
and uterine cancer is striking (Fig. 5), and dem-
onstrates why the overall survival for those can-
cers is so much better than that of ovarian can-
cer.

After prevention, the second most important
factor in the curability of most cancers is early
diagnosis. Few ovarian cancers are diagnosed
early. Comparison to the other cancers illustrated
in Figures 3 and 4 is in order. Mammographic
screening combined with clinical examination
and self-examination results in early diagnosis of
over 50% of breast cancers. Pap smears result in
50% of cervical cancers being diagnosed as
Stage I. The presence of an early warning sign
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TABLE 1. Epidemiology of Ovarian Cancer [2]

Risk Factor Relative Risk
Older age 3.0
North America, Northern Europe 2.0-5.0
Higher level education, income 1.5-2.0
White race 1.5
Nulligravidity 2.0-3.0
History of infertility 2.0-5.0
Early menarche 1.5
Late menopause 1.5-2.0
Hysterectomy 0.5-0.7
Use of oral contraceptives 0.3-0.5
Perineal talc exposure 1.5-2.0
Relative with ovarian cancer 3.04.0

TABLE II. Ovarian Cancer: Geographic Incidence
Age-Standardized Average Incidence Rate per 100,000 [15]

Country Rate per 100,000

Sweden 14.9
Israel (born in U.S. or Europe) 14.3
Canada (British Columbia) 13.8
U.S. (San Francisco) 13.3
Israel (all Jews) 12.6
U.S. (Connecticut) 12.2
Germany 11.8
New Zealand 11.3
United Kingdom 11.1
Canada (Quebec) 9.4
Israel (born in Israel) 8.7
Brazil 6.1
Israel (born in Africa or Asia) 5.8
India 4.6

Japan 2.7
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TABLE IIl. Trends in Cancer Survival by Race and Year of Diagnosis [1]
Site 1974-1976 1980-1982 1983-1990
White/Black White/Black White/Black
Breast 75/63 77/66 82*/66*
Colon 50/56 56/49 61*/50*
Corpus 89/60 83/54 85**/55
Cervix 69/63 68/60 70/56**
Ovary 36/40 39/38 42*/38

* Statistically significant increase between 1974-1976 and 1983-1990; ** Statistically
significant decrease between 1974-1976 and 1983-1990.

(abnormal bleeding) results in 73% of endome-
trial cancers being diagnosed early. Even in
colorectal cancer, screening with fecal occult
blood tests and sigmoidoscopy, as well as the
early investigation of rectal bleeding, results in
the early diagnosis of 37% of cancers when they
are localized. Unfortunately, there are no proven
screening tests for ovarian cancer. After a thor-
ough evaluation of the data concerning screening
for ovarian cancer with serum CA-125 testing
and/or transvaginal ultrasound, the National
Institutes of Health Consensus Conference on
Ovarian Cancer issued the following statement:
"There is no evidence available yet that the cur-
rent screening modalities of CA-125 and trans-
vaginal ultrasound can be effectively used for
widespread screening to reduce mortality from
ovarian cancer nor that their use will result in
decreased morbidity and mortality" [7].
Ovarian cancer therapy requires an initial
cytoreductive surgical procedure that includes
total abdominal hysterectomy, bilateral salpingo-
oophorectomy, and omentectomy, as a mini-
mum. In most cases of advanced disease, the
removal of tumor implants from the abdominal
cavity (tumor debulking) is required and it may
be necessary to resect portions of the urinary
tract and/or gastrointestinal tract. In some cases,
extensive lymphadenectomy is also required.
Although common in the past, creation of per-
manent diversions of the intestinal tract, usually
in the form of a colostomy, are rarely performed
in most centers experienced in the surgical ther-
apy of ovarian cancer. The availability of meth-
ods for very low rectal anastomosis and im-

provements in chemotherapy usually make intes-
tinal diversions avoidable. Nevertheless, the sur-
gical procedure for advanced ovarian cancer is
one of the most difficult procedures undertaken
by the gynecologic oncologist and is associated
with significant morbidity and occasional mortal-
ity. In experienced centers, approximately one-
half of patients with advanced ovarian cancer
can undergo optimal cytoreduction, which is
usually defined as residual disease with a diame-
ter of 2 cm or less. Survival of patients with ad-
vanced ovarian cancer is directly related to the
diameter of the largest residual disease, as illus-
trated in Figure 6 [8].

Following initial cytoreductive surgery, most
patients with ovarian cancer will require chemo-
therapy. Table IV illustrates some major clinical
trials of the Gynecologic Oncology Group and
shows the modest improvement from introduc-
ing cisplatin and paclitaxel [9-12]. Today, we can
expect overall response rates of 70-80% with
multi-agent chemotherapy. Despite these excel-
lent response rates, only 40-50% of patients will
achieve a complete clinical response (no clinical
evidence of disease), and only 20-25% will have
a complete pathologic response (negative second-
look laparotomy). Since even those 25% of pa-
tients with a negative second look will experi-
ence a 3545% recurrence rate within five years,
it is clear that about 85% of patients with
advanced ovarian cancer will not be cured by the
initial surgery and chemotherapy and will re-
quire some type of salvage therapy. Of those
patients requiring salvage therapy, only a few
will eventually be cured of their disease.
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Fig. 6. Survival by residual disease in Gynecologic Oncology Group clinical trials: Protocols #52 and #97.

TABLE IV. Combination Chemotherapy in Advanced Ovarian Cancer:
Trials of the Gynecologic Oncology Group [9-12]

Overall Complete Pathologic Survival
Protocol Response (%) Response (%) Response (%) (months)
#47
Ctx/Adria 47.5 258 13.6 164
Ctx/Adria/CDDP 757 514 29.1 19.3
#60
Ctx/Adra/CDDP
+/- BCG* 724 48.5 _— 221
#97
Ctx/CDDP
Standard versus high dose* 62.0 355 13.8 20.5
#111
Ctx/CDDP 64.0 31.0 19.0 244
Tx/CDDP 77.0 51.0 26.0 375

Ctx = cyclophosphamide; Adria = doxorubicin; CDDP = cisplatin; Tx = paclitaxel.
* In GOG 60 and GOG 97, there was no difference in the two arms, so the two arms are combined and
presented as a single total.
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TABLE V. Ovarian Cancer—Relative Risk With Oral Contraceptive Use [13]

Duration of Use Relative Risk 95% CI
Never 1.0 Referent
3-6 months 0.6 0.4-0.9
7-11 months 0.7 04-1.3
1-2 years 0.7 0.5-0.9
3—4 years 0.6 0.4-09
5-9 years 04 0.3-0.6
2 10 years 0.2 0.1-0.4

Unfortunately then, the common course of
patients with advanced ovarian cancer consists of
initial surgery and multi-drug chemotherapy, fol-
lowed by one or more surgical procedures and
one or more salvage chemotherapy regimens.
Despite these therapies, most of these patients
will eventually present with intestinal obstruc-
tion and chemotherapy-resistant disease. Pro-
longed hospitalization and eventual hospice care
are generally the only courses available before
the eventual death of the patient.

In summary, the following factors enumerate
the problems with ovarian cancer. With no
proven premalignant phase of ovarian cancer, we
understand little about how the disease devel-
ops. Other than listing risk factors, we are unable
to document the pathogenesis of the disease or,
in most cases, identify those patients who will
develop the disease. Early diagnosis occurs in-
frequently and most patients have a large tumor
burden at diagnosis. To date, no screening tests
have proven effective. Treatment requires mul-
tiple surgical procedures and usually several
types of chemotherapy. Despite aggressive ther-
apy with our best agents, the morbidity and
mortality are high. The cost of therapy is high
both in money and in patient discomfort. Despite
the fact that most patients will achieve some
type of remission and the median survival is
approaching three years, most patients with ad-
vanced disease eventually die. Based on the
above information, it is clear that ovarian cancer
should be targeted for development of preven-
tive measures.

At the current time, there is only one method
of preventing ovarian cancer. Using oral contra-

ceptives for over five years has been shown to
reduce the incidence of the disease by one-half.
Table V shows that use of oral contraceptives for
even a year or less results in a substantial inci-
dence reduction [13]. Recent studies have also
documented this decrease in risk in women with
a family history of ovarian cancer [14]. All
women without absolute contraindications for
oral contraceptives should be encouraged to take
these medications, preferably for at least five
years. Fortunately, the incidence of absolute con-
traindications is rare and significant side effects
are low. In the meantime, every effort should be
made to improve our understanding of the path-
ogenesis of the disease so that successful inter-
ventions can be developed to prevent its devel-
opment. Finally, we should develop and test
screening tools that will allow early diagnosis for
better cure rates.

Ovarian cancer is one of the leading causes of
cancer death in women. The treatment of the
disease is expensive for society and results in
pain and suffering for women. Often, despite
aggressive therapy, death is the end result. Both
early diagnosis and preventive measures could
have a significant impact on the lives of women.
There is little doubt about why we should pre-
vent the disease. Every possible effort should be
directed towards the development of effective
preventive measures.
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