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Special Section: Ovarian Cancer
Introduction
In 2018, there will be approximately 22,240 new cases of 
ovarian cancer diagnosed and 14,070 ovarian cancer 
deaths in the US. Ovarian cancer accounts for just 2.5% of 
all female cancer cases, but 5% of cancer deaths because 
of the disease’s low survival. This is largely because 4 out 
of 5 ovarian cancer patients are diagnosed with advanced 
disease that has spread throughout the abdominal cavity. 
Improving the ability to detect ovarian cancer early is a 
research priority, given that women diagnosed with 
localized-stage disease have more than a 90% five-year 
survival rate. Although advancing knowledge about 
ovarian cancer has been hindered by substantial disease 
heterogeneity and uncertainties about tumor tissues of 
origin, understanding of the disease has evolved rapidly 
in recent years, especially for epithelial tumors, the most 
common subtype. This special section provides 
information about ovarian cancer risk factors, incidence 
and mortality rates and trends, early detection, and 
treatment that is primarily related to epithelial tumors.

What is ovarian cancer?
The ovaries are a pair of reproductive glands, each about 
the size of a grape, located on either side of the uterus 
(Figure S1). They produce eggs that travel through the 
fallopian tubes into the uterus, where they are fertilized 
for reproduction. In premenopausal women, the ovaries 

are the primary source of the hormones estrogen and 
progesterone, which maintain the health of the female 
reproductive system. 

The three major types of ovarian cancer are epithelial, 
accounting for 90% of cases, germ cell (3%), and sex 
cord-stromal (2%) (Figure S2).1 Epithelial cancers are 
further subdivided into serous (52%), endometrioid (10%), 
mucinous (6%), and clear cell (6%) tumors.1 (See sidebar 
on opposite page for more information about non-
epithelial cancers.) The process of epithelial ovarian 
tumor development has long perplexed researchers. As 
biological understanding has evolved, epithelial subtypes 
are increasingly characterized as distinct diseases with 
different molecular pathways, risk factors, and 
treatment.2-5 Serous tumors are mostly high-grade serous 
carcinomas, which are characterized by involvement of 
both ovaries, aggressive behavior, late-stage diagnosis, 
and low survival.2 Accumulating evidence suggests that 
these tumors actually originate in the epithelial cells of 
the fallopian tube as microscopic preliminary lesions 
that subsequently migrate to the ovaries and/or 

Figure S1. Female Reproductive Anatomy
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Borderline malignant ovarian cancer 
Borderline malignant tumors, which most often 
affect younger women, are epithelial tumors with 
behavior characteristics in between benign and 
malignant tumors. They are also called tumors 
of low malignant potential because they do not 
usually grow into the stroma (the supportive 
tissue around the ovary), with 5-year survival 
rates greater than 98%.8 Although they are not 
included in ovarian cancer statistics because they 
are considered noninvasive, understanding and 
classification of these tumors continues to evolve.8, 9
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peritoneum (the lining of the pelvis and abdominal 
cavity), where they are diagnosed.2, 6, 7 In addition to their 
common origins, tumors of the fallopian tube and 
peritoneum are very similar to epithelial ovarian cancer 
in appearance and behavior, and are now often studied 

jointly. In contrast, endometrioid and clear cell tumors 
are thought to originate in the endometrium (lining of 
the uterus), while mucinous tumors may originate in the 
ovaries or fallopian tube-peritoneal junction; these 
subtypes typically affect only one ovary.2

*Data are based on microscopically confirmed cases. Persons of Hispanic origin may be of any race; Asians/Pacific Islanders include those of Hispanic and non-Hispanic 
origin. American Indians and Alaska Natives are not shown due to <25 cases reported for certain subtypes.
Source: North American Association of Central Cancer Registries (NAACCR), 2017. Data are collected by cancer registries participating in the National Cancer Institute's SEER 
program and the Centers for Disease Control and Prevention's National Program of Cancer Registries.

©2018, American Cancer Society, Inc., Surveillance Research

Figure S2. Distribution (%) of Major Types of Ovarian Cancer* by Race/Ethnicity, 2010-2014
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Non-epithelial ovarian cancer
The two main types of non-epithelial ovarian cancer, germ 
cell tumors and sex cord-stromal tumors, collectively 
account for only about 5% of ovarian cancer (Figure S2).  
Germ cell tumors arise from the germ (egg) cells of the 
ovary and primarily occur in adolescents and young 
women. Sex cord-stromal tumors form in the supportive 
tissue of the ovaries and can arise from different cells, 
including granulosa, Sertoli, and Leydig cells. Sex cord-
stromal tumors generally occur most often in women in 
their 50s, although certain types are more common in 
adolescents and young women.1, 10 Due to their rarity,  
risk factors for non-epithelial tumors are poorly 

understood, but may include hormone exposure11-13 and 
genetic mutations.14-16 

Germ cell tumors are not easy to detect early, but 
symptoms include abdominal swelling and irregular 
vaginal bleeding.17 Sex cord-stromal tumors often 
produce sex hormones, which may affect menstruation 
and/or cause male physical characteristics, such as a 
deep voice or body hair.10 Treatment for both germ cell 
and sex cord-stromal tumors typically includes surgery, 
alone or in combination with chemotherapy and/or 
radiation.10, 17, 18
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How does ovarian cancer 
occurrence vary?
The average lifetime risk of developing ovarian cancer is 
1.3% (Table S1). Older women and non-Hispanic white 
(NHW) women have the highest risk, although the racial 
variation for ovarian cancer is smaller than for many 
other cancers. Similarly, rates vary only slightly among 
states due, in part, to the lack of advances in early 
detection, which often exacerbate disparities. Some of 
the variation in ovarian cancer risk is explained by 
differences in the prevalence of reproductive risk factors, 
such as number of childbirths, use of oral contraceptives, 
and tubal ligation, but the source of most of the variation 
remains unknown.19

Race/Ethnicity
During 2010-2014, overall ovarian cancer incidence rates 
in NHW women (12.0 per 100,000 women) were 30% 
higher than those in non-Hispanic black (hereafter black; 
9.4) and Asian American/Pacific Islander (API) women 
(9.2), who have the lowest rates (Figure S3). Despite this, 
black women have the second-highest mortality rates, 
likely due in part to later stage at diagnosis, a lower 
likelihood of receiving optimal treatment, and more 
comorbidities.20, 21 The distribution of ovarian cancer 
subtypes varies by race/ethnicity (Figure S2, page 29), 
although serous epithelial tumors are most common for 
all women. 

Age
The median age of diagnosis for ovarian cancer is 63 
years, meaning that half of women are age 63 or younger 
at diagnosis. The age distribution of ovarian cancer 
varies by tumor type and race/ethnicity. For all women 
combined, incidence peaks in the late 70s for epithelial 
tumors, in the 50s for sex cord-stromal tumors, and in 
ages 15-19 years for germ cell tumors.1 Incidence of 
epithelial tumors is highest in NHW and API women 
until ages 50-54 years; however, from age 70, rates in 
NHWs are double those in APIs (Figure S4). In contrast, 
incidence of sex cord-stromal tumors is highest in black 
women from around age 30.1 

Table S1. Age-specific Probability of Developing 
Ovarian Cancer for US Women*

Current age 10-year probability: or 1 in:

40 0.1% 870

50 0.2% 474

60 0.3% 327

70 0.4% 265

80 0.4% 283

Lifetime risk 1.3% 78

*Among those who are cancer-free. Based on cases diagnosed 2012-2014.
Percentages and “1 in” numbers may not be numerically equivalent due to
rounding. 

Source: DevCan: Probability of Developing or Dying of Cancer Software, 
Version 6.7.5. Surveillance Research Program, Statistical Methodology  
and Applications, National Cancer Institute, 2017.  
http://surveillance.cancer.gov/devcan/

©2018, American Cancer Society, Inc., Surveillance Research

*Age adjusted to the 2000 US standard population. †Persons of Hispanic origin 
may be of any race; American Indians/Alaska Natives and Asians/Pacific Islanders 
include those of Hispanic and non-Hispanic origin.
Sources: Incidence: NAACCR, 2017. Mortality: US mortality data, National 
Center for Health Statistics, Centers for Disease Control and Prevention, 2017. 
Data for American Indians/Alaska Natives are based on Contract Health Service 
Delivery Area (CHSDA) counties.

©2018, American Cancer Society, Inc., Surveillance Research
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Figure S3. Ovarian Cancer Incidence and Mortality 
Rates* by Race and Ethnicity†, US, 2010-2014
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How has the occurrence of ovarian 
cancer changed over time?
Incidence trends
Overall ovarian cancer incidence rates have been 
decreasing since the mid-1980s, with the pace of the 
decline accelerating in the early 2000s.22 However, trends 
differ by age and race/ethnicity. From 2005 to 2014, 
incidence rates declined by 1.4% per year in NHWs, but 
were stable in blacks, Hispanics, American Indians and 
Alaska Natives (AIANs), and APIs, although rates appear 
to be decreasing modestly in the most recent years for 
Hispanics, blacks, and APIs. 23 Among women of all races 
ages 65 years and older, incidence rates increased from 
the late 1970s through the 1980s before beginning to 
decline around 1990, whereas rates among younger 
women have generally declined since at least 1975.24 The 
increase among older women prior to 1990 may be 
related to the decreasing birth rate in the US during the 
early- to mid-20th century. Subsequent declines in this 
age group, particularly among NHWs, may be partly due 
to decreased use of menopausal hormones, which 

increases risk, following publication of a landmark report 
in 2002 linking them to elevated breast cancer risk.25 Use 
of oral contraceptives, which confers a substantial risk 
reduction, has also likely contributed to declines in 
incidence, especially among younger women.26 

Mortality trends
Mortality trends closely mirror those of incidence 
because of the low survival rate for ovarian cancer. 
Similar to incidence, mortality rates have decreased in 
women younger than 65 years since at least 1975, but only 
since the mid-2000s in women 65 years and older (Figure 
S5, page 32). Contrary to incidence trends by race/
ethnicity, death rates declined during the most recent 10 
years of data (2006 to 2015) in all racial/ethnic groups 
except AIANs, among whom rates were stable.27 
Mortality rates decreased more rapidly among Hispanics 
and NHWs (by about 2% annually) than among blacks 
and APIs (1% annually).27 These declines are likely due to 
improvements in treatment, as well as reductions in 
incidence among NHWs.28-30 

*Age adjusted to the 2000 US standard population. Persons of Hispanic origin may be of any race; Asians/Pacific Islanders include those of Hispanic and non-Hispanic origin. 
American Indians and Alaska Natives are not shown due to <25 cases reported for several age groups.
Source: NAACCR, 2017.

©2018, American Cancer Society, Inc., Surveillance Research
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Figure S4. Epithelial Ovarian Cancer Incidence Rates* by Age and Race, US, 2010-2014
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What factors are associated with 
ovarian cancer risk?
Most of the current information on factors associated 
with ovarian cancer risk is from studies of epithelial 
tumors. The strongest risk factor for ovarian cancer is a 
family history of breast or ovarian cancer.31 Modifiable 
factors associated with increased risk include use of 
menopausal hormone therapy and excess body 
weight.33-35 Several established ovarian cancer risk factors 
modify a woman’s exposure to reproductive hormones, 
although the mechanism underlying this relationship is 
not yet understood.32 There is increasing evidence that 
risk factors vary by epithelial subtype. 

Family and personal history

Family history
Risk of ovarian cancer is increased by about fourfold 
among women with a first-degree relative with a history 
of the disease and by about twofold for those with an 

affected second-degree relative (Table S2, page 34).36 Risk 
is increased by about 70% among women with a first-
degree relative with a history of breast cancer.37 Almost 
40% of ovarian cancer cases in women with a family 
history are due to mutations in the cancer susceptibility 
genes BRCA1 and BRCA2.38 As a result, the United States 
Preventive Services Task Force (USPSTF) recommends 
that women with this family history be referred for 
genetic counseling and evaluation.39

Genetic predisposition
Approximately 20% of ovarian cancer cases, particularly 
high-grade serous tumors, are estimated to be due to 
inherited mutations that confer elevated risk, the 
majority from BRCA1 and BRCA2.40 Therefore, the 
National Comprehensive Cancer Network recommends 
genetic testing for all women affected by ovarian cancer. 
While BRCA1 and BRCA2 mutations are rare (much less 
than 1%) in the general population, they occur slightly 
more often in certain ethnic or geographically isolated 

*Per 100,000, age adjusted to the 2000 US standard population. Note: American Indians and Alaska Natives not pictured due to <25 deaths in some years. 
Rates for Hispanics exclude data from Louisiana, New Hampshire, and Oklahoma due to missing data on Hispanic ethnicity for some years.
Source: US mortality data, National Center for Health Statistics, Centers for Disease Control and Prevention, 2017.

©2018, American Cancer Society, Inc., Surveillance Research
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Figure S5. Age-adjusted Ovarian Cancer Mortality Rates* by Age Group and Race/Ethnicity, 1975-2015
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groups, such as those of Ashkenazi (Eastern European) 
Jewish descent (about 2%).41 These mutations are also a 
source of excess risk for breast cancer. The risk of 
developing ovarian cancer by age 80 is estimated to be 
44% and 17% in BRCA1 and BRCA2 mutation carriers, 
respectively.42 Risk-reducing surgery to remove the 
ovaries and fallopian tubes (salpingo-oophorectomy) in 
these women decreases the risk of ovarian cancer by 
about 80%,43 and is recommended once childbearing is 
complete.44 However, it is important to note that not all 
women with these mutations develop cancer. 

In addition to BRCA1 and BRCA2, other gene mutations that 
affect ovarian cancer risk to varying degrees continue to 
be identified. Some moderate-risk gene mutations include 
BRIP1, MSH6, and RAD15C.45 There are also more common 
gene mutations that increase risk only slightly, but may 
account for a substantial number of cancer cases because 
of their prevalence in the population. Understanding and 
discovery of these types of gene mutations and their 
potential utility in a clinical setting for risk prediction 
and cancer prevention continue to evolve.

Lynch syndrome, also known as hereditary nonpolyposis 
colorectal cancer syndrome, is a rare hereditary condition 
associated with an increased risk for several cancers in 
addition to colorectal, including ovarian. Women with 
Lynch syndrome have approximately an 8% risk of 
developing ovarian cancer by age 70.46 Ovarian cancers 
linked to Lynch syndrome are usually non-serous 
epithelial tumors.47

Personal medical history
Women with a personal history of breast cancer are 
about 30% more likely to develop ovarian cancer than a 
woman without this history, and almost five times more 
likely if the diagnosis is before age 40.48 A large portion of 
the excess risk for ovarian cancer in women with a 
personal history of breast cancer is accounted for by 
mutations in BRCA1 and BRCA2.49

Pelvic inflammatory disease may slightly increase risk 
for serous ovarian cancer, although studies remain 
inconclusive.50, 51 Likewise, an association with polycystic 
ovary syndrome has been proposed, but is uncertain.52-54 

Several studies found an association between endometriosis 
and certain ovarian cancer subtypes (endometrioid, low- 
grade serous, and clear cell), but it is unclear whether the 
relationship is causal or a result of shared risk factors.5, 55-58

Reproductive and hormonal factors

Pregnancy
It is well established that women who have had a full-
term pregnancy have a lower risk of ovarian cancer than 
those who have not, with a higher number of pregnancies 
associated with further reduction.59 Risk is reduced by 
about 40% for the first birth and 14% for each additional 
birth.59 A recent study suggests that this association may 
be confined to endometrioid and clear cell carcinoma.5 
Some studies suggest that childbirth at an older age (30 
years or more) also reduces risk.60, 61 

Hormonal birth control
Oral contraceptive use is associated with a substantial 
reduction in the risk of ovarian cancer, with greater 
benefit for longer duration. Among women who use oral 
contraceptives for five to nine years total, risk is reduced 
by about 35%.62 The protective effect persists, with 
diminishing strength, for at least 10 years following 
discontinuation of use.62-64 It has been suggested that 
earlier users of contraceptives in the 1960s experienced a 
greater protective effect, possibly due to the higher-dose 
estrogen formulation,59 although studies are 
inconsistent.62, 65

Surgical birth control
Fallopian tube ligation is associated with a roughly 30% 
reduced risk of ovarian cancer.66 It is unclear whether 
tubal ligation reduces the risk of all epithelial ovarian 
cancers or only certain subtypes.5, 67 Fallopian tube 
removal (salpingectomy) reduces risk by more than 
60%,68 and may be recommended for ovarian cancer 
prevention in women who have completed childbearing 
and are undergoing elective pelvic surgery or 
hysterectomy, or as an alternative to tubal ligation.44 
Hysterectomy has also been associated with reduced risk, 
although it is not clear if this benefit occurs with simple 
hysterectomy (without removal of the fallopian tubes 
and/or ovaries) or in older women.69
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Breastfeeding
Some studies have found a modest decrease in ovarian 
cancer risk among women who breastfed, with greater 
benefit for longer duration.5, 70-73

Menopausal hormones
Women who ever used menopausal hormones (estrogen 
alone and estrogen combined with progesterone) have a 
20% higher risk of developing ovarian cancer compared 
to never-users, with a stronger risk among recent users;34 
among current or former (stopped within 5 years) users, risk 
of ovarian cancer is about 40% higher. Risk is increased 
even with short duration of hormone use and remains 
elevated for at least 10 years after discontinuation. The 
association appears to be confined to serous and 
endometrioid carcinoma, the two most common 
epithelial subtypes. 

Fertility drugs
There is much interest in the long-term health effects of 
fertility drugs given their increasing use. While more 
studies examining the association between fertility drugs 
and ovarian cancer risk are needed, thus far there is little 
evidence of an association.74-76 This may be because 
women who have received fertility treatments have only 
just begun to enter the peak age for ovarian cancer, as 
well as the relative rarity of the disease.74 

Excess body weight
The International Agency for Research on Cancer 
recently concluded that excess body weight modestly 
increases the risk of developing epithelial ovarian cancer, 
although the association is limited to women who have 
not used menopausal hormones.33, 35 Among women who 
have not used hormones, risk of ovarian cancer increases 
by about 10% for every 5 kg/m2 of body mass index. 
Results from studies evaluating whether this relationship 
varies by epithelial subtype are inconsistent.5, 33, 77 

Height
Height is associated with elevated risk for several 
cancers, including ovarian; risk increases by about 7% for 
each additional 5 centimeters of adult height relative to a 
height of less than 155 centimeters (about 5 feet).33 This 
association is unexplained, but may be related to genetic 
and environmental factors contributing to adult height, 
including growth hormone exposure during early life.78, 79

Smoking
Cigarette smoking increases the risk of mucinous ovarian 
cancer and decreases risk for endometrioid and clear cell 
carcinoma.80 In current smokers, risk of mucinous 
ovarian cancer is increased by about 80%, mainly for 
tumors of borderline malignancy.80 

Diet and personal habits
A number of studies have evaluated the relationship 
between ovarian cancer risk and various foods and 
dietary patterns with inconsistent results.81, 82 Physical 
inactivity is associated with about a 30% higher risk of 
epithelial ovarian cancer,83 and likewise, sedentary 
behavior appears to increase risk.84-88 Some studies 

Table S2. Relative Risks for Established Ovarian Cancer 
Risk Factors
Factors that increase risk Relative risk*

Personal and family history

Family history of ovarian cancer36

First-degree relative 4.3

Second-degree relative 2.1

Family history of breast cancer37 1.7

Genetic predisposition121

BRCA1 mutation carrier 11.8

BRCA2 mutation carrier 5.3

Other factors

Smoking (mucinous subtype only)80 1.8

Menopausal hormone therapy (ever use)34 1.2

Excess body weight (additional 5 kg/m2 BMI)33 1.1

Adult height (per 5cm above 155cm)33 1.1

Factors that decrease risk

Tubal ligation66 0.7

Pregnancy (first birth)59 0.6

Oral contraceptive use (total lifetime)62

1-4 years 0.8

5-9 years 0.6

10-14 years 0.6

*Relative risk compares the risk of disease among people with a particular
“exposure” to the risk among people without that exposure. If the relative risk
is more than 1.0, then risk if higher among exposed than unexposed persons.
Relative risks less than 1.0 indicate a protective effect.

©2018, American Cancer Society, Inc., Surveillance Research
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suggest that use of analgesics, such as aspirin or other 
nonsteroidal anti-inflammatory drugs, is associated with 
a decreased risk of ovarian cancer, although results have 
been mixed and more studies are needed to confirm this 
relationship.89-93 

The International Agency for Research on Cancer has 
concluded there is limited evidence that perineal use of 
talc-based body powder increases the risk of ovarian 
cancer.94 Most of the current information on this 
relationship is based on a type of study design (case-
control) that is particularly prone to bias. Of the large 
prospective studies, one found a slightly increased risk of 
invasive serous carcinoma among ever talc powder 
users,95 while the other found no relationship among 
perineal powder users.96 The study of this association is 
hindered by the difficulty in defining and measuring 
women’s exposure to body powder with or without talc 
and by the rarity of the disease. 

Can ovarian cancer be detected early?
Early ovarian cancer usually has no obvious symptoms, 
which is why the disease is typically diagnosed at an 
advanced stage. However, studies indicate that some 
women experience persistent, nonspecific symptoms, 
such as back pain, bloating, pelvic or abdominal pain, 
difficulty eating or feeling full quickly, or urinary urgency 
or frequency, in the months prior to diagnosis.97 Women 
who experience such symptoms daily for more than a few 
weeks should seek prompt medical evaluation. The most 
common sign of ovarian cancer is swelling of the 
abdomen, which is caused by the accumulation of fluid 
from the cancer (ascites).

Currently, there is no recommended screening test for the 
early detection of ovarian cancer in average-risk women, 
although studies to identify effective screening strategies 
are ongoing. The Prostate, Lung, Colorectal, and Ovarian 
Cancer (PLCO) Screening Trial, which assessed the use of 
transvaginal ultrasound (TVU) and fixed cutpoints in the 
tumor marker CA125 for the early detection of ovarian 
cancer, found no mortality benefit after up to 19 years of 
follow-up.98 Based on this study, the USPSTF recommended 
against screening for ovarian cancer in 2012, concluding 
that there was adequate evidence that annual screening 

does not reduce ovarian cancer mortality and can lead to 
important harms, mainly surgical interventions in women 
without ovarian cancer.99 Another large randomized trial 
in the United Kingdom that evaluated TVU combined with 
a risk algorithm incorporating changes in CA125 levels 
found reduced mortality in average-risk women after 15 
years,100 although the use of secondary analysis to reach 
these results has been criticized.101 Identifying an effective 
screening method is complicated by accumulating 
evidence that ovarian cancer, particularly aggressive 
high-grade serous carcinoma, begins as a microscopic 
lesion in the fallopian tube that is undetectable with 
current strategies.2 For women who are at high risk, a 
thorough pelvic exam in combination with TVU and a 
blood test for changes in the level of the tumor marker 
CA125 may be offered, although this strategy has not 
proven effective in reducing ovarian cancer mortality.102, 103 

How is ovarian cancer diagnosed? 
When ovarian cancer is suspected, patients will be asked 
to provide a full medical history and undergo a physical 
examination focused on the pelvis, checking for an 
enlarged ovary and/or fluid in the abdomen. Blood tests 
may help identify some types of ovarian cancer, primarily 
germ cell tumors. A test for levels of the tumor marker 
CA125 and imaging, such as TVU, computed tomography 
(CT) scan, or magnetic resonance imaging (MRI) of the 
abdominal and pelvic region, may also be ordered, 
although these tests cannot confirm cancer. If abdominal 
fluid is detected, a sample may be removed and examined 
for cancer cells using a procedure called paracentesis, in 
which a thin needle is inserted into the abdomen. Surgery 
with a tumor biopsy is usually required to confirm 
disease and determine histologic subtype and stage.28 
This surgery, which is highly complex and preferably 
performed by a gynecologic oncologist,104 also constitutes 
the first step of treatment, called debulking (see How is 
ovarian cancer treated? page 37). In patients who are 
unable to undergo surgery, a tumor specimen may be taken 
through fine needle biopsy, in which a needle is placed 
directly into the tumor through the skin using imaging 
guidance, or during laparoscopy. Imaging of the chest and 
examination of the colon and rectum using colonoscopy 
may also be used to assess the spread of disease.
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Do ovarian cancer stage at diagnosis 
and survival vary?
Most ovarian cancer patients (60%) are diagnosed with 
distant-stage disease, for which 5-year survival is 29% 
(Figure S6; Table S3). As a result, the overall 5-year 
relative survival rate for ovarian cancer is low (47%; Table 
S3).22 Stage at diagnosis varies by cancer subtype; most 
serous carcinomas are diagnosed at a distant stage (79%), 
which reflects the aggressive nature of high-grade serous 
carcinomas that predominate in this subtype (Figure S6). 
Ovarian cancer survival also varies substantially by age 
and race/ethnicity (Table S3). For example, overall 5-year 
survival for NHW women under 65 years of age is 60% 
compared to 29% for those 65 and older; among black 
women, these rates drop to 51% and 22%, respectively.22 
This partly reflects earlier stage diagnosis among 
younger women, in addition to fewer comorbidities, more 
aggressive treatment, and differences in subtype 

distribution.28 However, inadequate treatment may also 
contribute; studies show that less than half of women 
ages 65 and older with advanced-stage ovarian cancer 
receive optimal treatment.105, 106 Racial survival 
disparities are also at least partly due to later-stage 
diagnosis107 and less receipt of guideline-adherent 
treatment among black women.21, 108, 109 Similarly, slower 
dissemination of treatment advances, including less 
access to optimal debulking surgery and intraperitoneal 
chemotherapy,110-112 may have contributed to the 
stagnation in 5-year relative survival over the past four 
decades among black patients, compared to an (absolute) 
increase of 11% among white women.22 Survival also 
varies substantially by ovarian cancer subtype (Table S4). 
For example, the 5-year relative survival rate for germ cell 
tumors, which are most common in adolescents and 
younger women, is 93%, compared with 88% for sex 
cord-stromal tumors and 47% for epithelial tumors.113 

Source: Howlader N, Noone AM, Krapcho M, et al. (eds). SEER Cancer Statistics Review, 1975-2014, National Cancer Institute, Bethesda, MD, www.seer.cancer.gov/csr/1975_2014/, 
based on November 2016 SEER data submission, posted to the SEER website April 2017 (all ovarian cancers); SEER 18 Registries, National Cancer Institute, 2017 (subtypes).

©2018, American Cancer Society, Inc., Surveillance Research
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Figure S6. Stage Distribution (%) for Ovarian Cancer by Histology, US, 2007-2013 
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How is ovarian cancer treated?
Treatment depends on the stage of the cancer; tumor 
characteristics and subtype; and the patient’s age, health, 
and preferences, but typically includes surgery and often 
chemotherapy (platinum- and taxane-based) and targeted 
therapy. Surgery, called debulking, optimally removes as 
much of the tumor as possible because patient prognosis 
is strongly linked to the amount of cancer remaining. 
Debulking surgery usually involves removal of both ovaries 
and fallopian tubes (bilateral salpingo-oophorectomy), 
the uterus (hysterectomy), and the omentum (fatty tissue 
attached to some of the organs in the belly), along with 
biopsies of the peritoneum (lining of the abdominal 
cavity). In younger women with very early-stage disease 
who want to preserve fertility, only the involved ovary 
and fallopian tube may be removed. Among patients with 
early ovarian cancer, more accurate surgical staging 
(microscopic examination of tissue from different parts of 
the pelvis and abdomen) has been associated with better 
outcomes.114 For women with advanced disease, debulking 
often involves removing parts or all of the other abdominal 
organs, with the goal of removing all visible disease or all 

tumors greater than 1 centimeter. For some women with 
advanced disease, chemotherapy may be administered 
prior to surgery to reduce tumor burden.28, 115 
Chemotherapy administered directly into the abdomen 
(intraperitoneal chemotherapy) improves survival for 
advanced-stage epithelial disease; however, in 2012, less 
than half of eligible women received this treatment, 
perhaps because of the high risk for side effects.104, 116 

Recurrence is very common in ovarian cancer, and 
eventual resistance to standard platinum-based 
chemotherapy also frequently occurs.117 There are an 
increasing number of treatment options for recurrence, 
including other chemotherapy drugs or targeted 
therapies (such as PARP inhibitors).117 Use of CA125 tests 
to monitor for recurrence remains common, although it 
has not been shown to improve overall survival and may 
reduce patient quality of life.118 Secondary debulking 
surgery has been associated with increased overall 
survival and may be considered for certain patients who 
experience recurrence after a disease-free interval of 6 
months or more.119, 120 

Table S3. Five-year Cause-specific Survival Rates* (%) for Ovarian Cancer by Stage at Diagnosis and Race/Ethnicity, 
US, 2007-2013

All races
Non-Hispanic 

white
Non-Hispanic 

black
American Indian/

Alaska Native
Asian/Pacific 

Islander Hispanic

All stages 47 46 39 41 57 54

Localized 92 92 88 ^ 92 95

Regional 73 73 62 57 79 74

Distant 29 29 22 29 35 35

*See Sources of Statistics, page 68, for more information on the calculation of cause-specific survival. ^Statistic not shown due to fewer than 25 cases.

Source: SEER 18 Registries, National Cancer Institute, 2017.

©2018, American Cancer Society, Inc., Surveillance Research

Table S4. Five-year Relative Survival Rates* (%) for Ovarian Cancer by Stage at Diagnosis and Histology, US, 2007-2013
Epithelial Non-epithelial

All subtypes Serous Endometrioid Mucinous Clear cell
Sex cord- 
stromal Germ cell

All stages 47 44 82 69 67 88 93

Localized 93 90 98 93 90 >99 98

Regional 74 75 87 81 74 89 93

Distant 30 35 48 18 26 53 77

*See Sources of Statistics, page 68, for more information on the calculation of relative survival.

Source: SEER 18 Registries, National Cancer Institute, 2017.

©2018, American Cancer Society, Inc., Surveillance Research
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What supportive care is available  
for ovarian cancer patients?
Ovarian cancer patients cope with physical symptoms of 
the cancer, such as abdominal pain, bloating, cramping, 
and indigestion, in addition to side effects from 
treatment, some of which may last for years. Treatment 
side effects include pain, fatigue, numbness, hair loss, 
nausea, vomiting, and loss of appetite. Patients may also 
experience psychosocial effects, such as fear of 
recurrence or disease progression, depression, and 
anxiety. Younger women may cope with early menopause 
and loss of fertility.

Palliative care to improve patient quality of life by 
managing pain, relieving suffering, and addressing 
psychosocial needs optimally begins at diagnosis and 
continues through the end of life. Pain management 
strategies can be tailored to support quality-of-life goals 
and may include opioid analgesics. Chemotherapy or 
targeted drugs can be used as non-curative treatment to 
shrink tumors and diminish symptoms. Bowel 
obstruction caused by tumors can be relieved in select 
patients with surgery that may include an ostomy, which 
is an opening in the body for the elimination of waste. For 
patients with fluid accumulation in the abdomen, 
repeated drainage using paracentesis or continuous 
drainage using a semipermanent implanted tube may be 
used. Both bowel obstruction and fluid accumulation in 
the abdomen can cause lack of appetite; short-term 
nutrition can be provided through means other than 
eating, such as a feeding tube or intravenous delivery. A 
nutritionist can sometimes help patients with weight loss 
and loss of appetite. 

At the end of life, palliative care services can help guide 
discussions about care options, including decisions to 
continue chemotherapy or receive invasive procedures, 
intensive care hospitalizations, and emergency 
department visits. In-home end-of-life care, or hospice, 
should be offered to all patients when treatment is 
palliative. Hospice services support individual quality-of-
life goals, assist with pain control and comfort needs, and 
provide additional psychosocial services to patients and 
their families. 

What is the American Cancer Society 
doing about ovarian cancer?
Caring, trained American Cancer Society staff connect 
people to information about ovarian cancer, our clinical 
trials matching service, health insurance assistance, 
American Cancer Society programs and services, and 
referrals to other services at our 24-hour helpline at 
1-800-227-2345. In addition, our website, cancer.org, offers 
comprehensive accurate information and news about 
ovarian cancer, including in-depth information on 
treatments and side effects, and programs and services in 
your area. For more information about American Cancer 
Society programs and services, see page 58.

The American Cancer Society also funds and conducts 
research to better understand ovarian cancer risk 
factors, prevention, treatment, and survivorship. Our 
Guideline Development Group, which issues cancer 
screening recommendations based on a comprehensive 
evaluation of evidence, closely monitors research on 
screening for ovarian cancer. 

Research
The American Cancer Society, through our Extramural 
Grants program, funds individual investigators in medical 
schools, universities, research institutes, and hospitals 
throughout the United States. Currently, this program is 
funding $12,353,400 in ovarian cancer research through 
46 research grants. Ongoing research topics include:

•  Therapeutic targeting of ovarian cancer stem cells

•  Developing effective nanomedicine strategies to 
improve the infiltration and function of immune cells 
in ovarian tumors

•  Testing cell-based cancer immunotherapeutics in 
ovarian cancer to reactivate the immune response 
against the disease

•  Mechanisms of carboplatin resistance in ovarian 
cancer

•  Activatable nanoparticles for radiotherapy of 
metastatic ovarian cancer

http://cancer.org
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•  Determining the impact of oophorectomy in BRCA 
mutation carriers on cardiac risk, bone health, and 
quality of life

The American Cancer Society Intramural Research 
program also conducts a wide range of research on 
ovarian cancer. For example, researchers from the 
Surveillance and Health Services Research program 
monitor trends in ovarian cancer occurrence and 
disparities in care. The group recently published a study 
showing that genetic testing for ovarian cancer risk 
increased from 2005 to 2015 among women with private 
or public insurance, but not among uninsured women.122 
Using data collected in our Cancer Prevention Study II 
(CPS-II), American Cancer Society epidemiologists have 
examined the relationship between ovarian cancer and 
various factors, including recreational physical activity,84, 88 
leisure time spent sitting,84 diabetes mellitus,123 
menopausal hormone use,124 and circadian disruption.125 
In addition, the CPS-II Nutrition Cohort is part of two 
large international research consortia. One of these, the 
Collaborative Group on Epidemiological Studies of 
Ovarian Cancer, helped to establish the links between 
ovarian cancer and excess body weight33 and oral 
contraceptive use.62 The other – Ovarian Cancer Cohort 
Consortium (OC3) – aims to identify lifestyle, hormonal, 
and genetic factors that contribute to the development of 
ovarian cancer subtypes. To date, OC3 researchers have 
reported that ovarian cancer associations with 
reproductive factors and tubal ligation are limited to 
endometrioid and clear cell carcinoma.5

Advocacy
ACS CAN works to ensure that ovarian cancer patients 
and survivors have access to quality, affordable, and 
comprehensive health care coverage in both public and 
private insurance markets. This coverage must include 
the patient protections that are critical to cancer patients 
and survivors, like prohibitions on preexisting condition 
exclusions and lifetime and annual limits, and standards 
like essential health benefits. ACS CAN and its partners 
in One Voice Against Cancer (OVAC), a collaboration of 
national nonprofits with the goal of ensuring sufficient 

funding for cancer, are leading the effort to advocate for 
necessary government funding for cancer research and 
programs to reduce the toll of ovarian cancer. In 
particular, ACS CAN advocates for dedicated funding at 
the CDC in support of Johanna’s Law, or The Gynecologic 
Education and Awareness Act, which provides for the 
education of women and medical professionals about the 
signs, symptoms, and early detection of ovarian and 
other gynecologic cancers. Federal funding for cancer-
related initiatives have been under threat during the 
appropriations process. As the leading federal public 
health agency, the CDC must continue to receive the 
necessary funding to support lifesaving cancer 
education, prevention, and control initiatives. 

What other resources are available?
•  National Cancer Institute  

cancer.gov/types/ovarian

•  Department of Defense – Congressionally Directed 
Medical Research Programs: Ovarian Cancer  
cdmrp.army.mil/ocrp 

•  Ovarian Cancer Research Fund Alliance  
ocrfa.org

•  National Ovarian Cancer Coalition  
ovarian.org
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