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Lack of symptoms in early-stage
ovarian cancer leads to a high
mortality rate overall. Tests and
therapy are discussed here, along
with the symptom index.

O
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The most
commonly used
tests for the
detection of
ovarian cancer
include
transvaginal
ultrasound (TVS)
and serum
CA-125.

varian cancer is the 5th most frequent cause of death from cancer
in women in the United States.1
More than 70% of cases are diagnosed with advanced disease because of
the lack of specific symptoms in early stage.
Survival rates for early-stage disease are
greater than 90%; survival is less than 30%
in advanced stage.
Women with the highest risk for ovarian cancer include those with hereditary
breast-ovarian cancer syndrome with BRCA
gene mutation. Women at high risk for hereditary breast-ovarian cancer syndromes
can be identified by risk assessment for personal and family history of breast and ovarian cancer. Ovarian cancer risk is decreased
in multiparous women and those who have
breastfed, have had a tubal ligation or hysterectomy, or have been on oral contraceptive pills for at least 5 years.
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DIAGNOSIS OF OVARIAN CANCER
Ovarian cancer is rarely diagnosed based on
symptoms during the early stage. However, a
constellation of symptoms may be associated with ovarian cancer, including pelvic or
abdominal pain, abdominal swelling or
bloating, and difficulty eating or feeling full.
When these 6 symptoms are included in a
symptom index, any 1 of the symptoms present on more than 12 days per month for up to
1 year is associated with ovarian cancer with
a 56.7% sensitivity for early-stage disease,
79.5% sensitivity for advanced-stage disease,
90% specificity for women older than 50,
and 86.7% specificity for women younger
than 50.2
The most commonly used tests for the detection of ovarian cancer include transvaginal ultrasound (TVS) and serum CA-125.
When used to evaluate the adnexa, TVS has
an 85% sensitivity and 98% specificity to differentiate benign from malignant masses in
low-risk postmenopausal women.3 CA-125
is elevated in approximately 80% of women
who have malignancies and in approximately 20% of women with benign disease.
These 2 modalities have been studied together in several investigations.
The Prostate, Lung, Colorectal and Ovarian (PLCO) cancer screening trial was a randomized controlled study of women ages
55 to 74 that showed the positive predictive
value for invasive cancer was 3.7% for abnormal CA-125 alone, 1.0% for abnormal
TVS alone, and 23.5% if both tests were
abnormal.4
The UK Collaborative Trial of Ovarian
Cancer Screening studied postmenopausal
women at low risk for ovarian cancer who
were screened with CA-125 and subsequent
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TVS for abnormal serum values, with a
specificity of 99.8% and a positive predictive
value of 35.1% for invasive cancer.3
There is no consensus about whether the
general population should be screened for
ovarian cancer, since studies do not show
a reduction in mortality with screening.
ACOG currently does not recommend population-based screening for ovarian cancer.
It has advised that the best method of detection for early ovarian cancer is for both the
patient and physician to have a high index
of suspicion.5
Data are emerging about new biochemical markers that may increase the positive predictive value of screening for ovarian cancer. The symptom index described
above, CA-125, and serum HE4 used in
combination have a sensitivity of 84% and a
specificity of 98.5% when 2 of the 3 are positive.6 In addition, a panel using the combination of biomarkers CA-125, HE4, CEA,
and VCAM-1 has an 86% sensitivity and a
98% specificity in healthy women.7
In September 2009, FDA approved the
OVA1™ Ovarian Triage Test, which measures
the serum levels of 5 potential biochemical markers for ovarian cancer (transthyretin, apolipoprotein A1, β2-microglobulin,
transferrin, and CA-125). It uses a multimarker algorithm to determine whether
women with ovarian tumors who are planning to undergo surgery are at high risk to
have a malignancy, with the goal to triage
women who should be referred to a gynecologic oncologist for surgery.
Vermillion, Inc, developed the test in conjunction with Quest Diagnostics, and they
reported a >90% sensitivity and 90% negative predictive value in a preoperative population of premenopausal and postmenopausal women.8
Unfortunately, little scientific data are
available to support the clinical benefits of
OVA1 or other tests of biochemical markers for the screening or detection of ovarian
cancer. OVA1 can be utilized as a tool for
appropriate referral to a gynecologic oncologist; however, care should be taken to
use and interpret this test correctly. OVA1
should not be used independently of clinical assessment.
A negative OVA1 result should not negate
a referral, if clinical assessment alone would
indicate a referral for malignancy. OVA1 is
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not needed when clinical assessment favors
conservative management. Also, it should
not be used as a screening test in a woman
without an adnexal mass.9 In order to show
the utility of a test for screening purposes,
very large studies would be required because of the low prevalence of ovarian cancer in the general population.

TREATMENT OF OVARIAN CANCER
Ovarian cancer is typically treated by primary surgical resection with complete surgical staging (including dissection of the pelvic
and para-aortic lymph nodes, omentectomy,
and peritoneal and diaphragm biopsies). Adjuvant treatment with chemotherapy is
given, except in the earliest stage (Table).10
When optimal cytoreductive surgery (<1 cm
residual disease) is not deemed feasible preoperatively, or if a patient is not medically
stable for surgery, treatment may be initiated
with neoadjuvant chemotherapy and interval cytoreductive surgery.
Early-stage ovarian cancer (with the exception of stage IA or stage IB with grade 1
or 2) is treated with adjuvant chemotherapy
with a platinum- and taxane-based regimen. This can be given for 3 or 6 cycles with
similar overall survival; however, there is
a higher risk of recurrence after only 3 cycles.11 Recently, adjuvant treatment with 3
cycles of carboplatin and paclitaxel versus 3
cycles plus an additional 24 weeks of maintenance therapy with low-dose weekly paclitaxel in early-stage disease has suggested
that maintenance therapy is safe in this
population but does not increase overall or
progression-free survival.12
Advanced-stage ovarian cancer is
treated with 6 cycles of adjuvant platinum
and taxane therapy. In 2006, the results of
the GOG 172 trial showed that treatment
with intraperitoneal (IP) cisplatin in combination with intravenous (IV) paclitaxel
resulted in a 16-month improvement in
median overall survival in patients who
have had optimal cytoreduction of stage III
ovarian cancer.13
Although IP chemotherapy is associated
with significant toxicities, with only 42%
of women in the study able to complete 6
cycles, the National Cancer Institute issued
a statement recommending IP chemotherapy as the standard of care for appropriate
patients. Many groups have attempted to
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Ovarian cancer
is often
diagnosed in
advanced stage
because of the
lack of specific
symptoms
associated with
early-stage
disease.
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TABLE. FIGO Staging for Carcinoma of the Ovary10
Growth limited to the ovaries.

Stage I

IA

		

Growth limited to 1 ovary, no ascites present containing malignant cells. No tumor on the external
surface; capsule intact.

IB	Growth limited to both ovaries, no ascites present containing malignant cells. No tumor on the external
surface; capsule intact.
IC
		

Tumor classified as either stage IA or IB but with tumor on the surface of 1 or both ovaries; or with
ruptured capsule(s); or with ascites containing malignant cells or with positive peritoneal washings.

Stage II

Growth involving 1 or both ovaries, with pelvic extension.
IIA

Extension and/or metastases to the uterus and/or tubes.

IIB

Extension to other pelvic tissues.

IIC
		

Tumor either stage IIA or IIB but with tumor on the surface of 1 or both ovaries; or with capsule(s)
ruptured; or with ascites containing malignant cells or with positive peritoneal washings.

Stage III

Tumor involving 1 or both ovaries with peritoneal implants outside the pelvis and/or positive
retroperitoneal or inguinal nodes. Tumor is limited to the true pelvis but with histologically proven 		
malignant extension to small bowel or omentum.

		
		

IIIA

		

IIIB
		
IIIC
Stage IV

Tumor grossly limited to the true pelvis with negative nodes but with histologically confirmed
microscopic seeding of the abdominal peritoneal surfaces.
Tumor of 1 or both ovaries with histologically confirmed implants of abdominal peritoneal surfaces, 		
none exceeding 2 cm in diameter; nodes are negative.
Abdominal implants greater than 2 cm in diameter and/or positive retroperitoneal or inguinal nodes.
Growth involving 1 or both ovaries, with distant metastases. If pleural effusion is present, there must be
positive cytology findings to allot a case to stage IV. Parenchymal liver metastasis equals stage IV.

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

alter the regimen to reduce toxicity and intolerability while maintaining efficacy.
Treatment with targeted therapies in
which the abnormal growth pathways of
cancer cells are inhibited has been under
investigation. Bevacizumab inhibits angiogenesis by binding to vascular endothelial
growth factor A and has been shown to be
effective in recurrent ovarian cancer, when
used alone, in combination with oral cyclophosphamide, or in conjunction with taxanes. Its role in upfront therapy in the GOG
218 trial was recently presented and showed
a significant increase in progression-free
survival by 3.8 months when bevacizumab
is used in conjunction with carboplatin and
paclitaxel for 6 cycles plus an additional
16 cycles of maintenance therapy with bevacizumab, compared to the standard 6
cycles of carboplatin plus paclitaxel.14 The
5-year overall survival data have not yet
been reported. Consensus has not been
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established regarding the incorporation of
bevacizumab into standard upfront therapy
for advanced epithelial ovarian cancer.

SUMMARY
Women who are diagnosed with ovarian
cancer have an overall survival rate of 30%.
Ovarian cancer is often diagnosed in advanced stage because of the lack of specific
symptoms associated with early-stage disease. A symptom index which incorporates a
constellation of patient complaints including
pelvic or abdominal pain, abdominal swelling or bloating, and difficulty eating or feeling full may be predictive of ovarian cancer.
The combination of TVS and serum CA125 levels is commonly used for the detection of ovarian cancer and has a 23% to 35%
positive predictive value for invasive cancer.
Several new tests of biochemical markers
have been developed; however, none are
associated with data to support the clinical
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In the event of a sexually transmitted disease during Mirena use:
Should the patient’s relationship cease to be mutually
monogamous, or should her partner become HIV positive, or
acquire a sexually transmitted disease, she should be
instructed to report this change to her clinician immediately.
The use of a barrier method as a partial protection against
acquiring sexually transmitted diseases should be strongly
recommended. Removal of Mirena should be considered.
Mirena should be removed for the following medical reasons:
• New onset menorrhagia and/or metrorrhagia producing anemia
• Sexually transmitted disease
• Pelvic infection; endometritis
• Symptomatic genital actinomycosis
• Intractable pelvic pain
• Severe dyspareunia
• Pregnancy
• Endometrial or cervical malignancy
• Uterine or cervical perforation.
Removal of the system should also be considered if any of the
following conditions arise for the first time:
• Migraine, focal migraine with asymmetrical visual loss or other
symptoms indicating transient cerebral ischemia
• Exceptionally severe headache
• Jaundice
• Marked increase of blood pressure
• Severe arterial disease such as stroke or myocardial infarction.
Removal may be associated with some pain and/or bleeding or
neurovascular episodes.
5.14 Glucose Tolerance
Levonorgestrel may affect glucose tolerance, and the blood
glucose concentration should be monitored in diabetic users of
Mirena.
6

ADVERSE REACTIONS
The following most serious adverse reactions associated with the
use of Mirena are discussed in greater detail in the Warnings and
Precautions section (5):
• Ectopic Pregnancy [see Warnings and Precautions (5.1)]
• Intrauterine Pregnancy [see Warnings and Precautions (5.2)]
• Group A streptococcal sepsis (GAS) [see Warnings and
Precautions (5.3)]
• Pelvic Inflammatory Disease [see Warnings and Precautions
(5.4)]
• Embedment [see Warnings and Precautions (5.6)]
• Perforation [see Warnings and Precautions (5.7)]
• Breast Cancer [see Warnings and Precautions (5.10)]

6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical studies
of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.
The data provided reflect the experience with the use of Mirena
in the adequate and well-controlled studies for contraception
(n=2,339) and heavy menstrual bleeding (n=80). For the contraception indication, Mirena was compared to a copper IUD
(n=1,855), to another formulation of levonorgestrel intrauterine
system (n=390) and to a combined oral contraceptive (n=94)
in women 18 to 35 years old. The data cover more than
92,000 woman-months of exposure. For the treatment of
heavy menstrual bleeding indication (n=80), the subjects
included women aged 26 to 50 with confirmed heavy bleeding
and exposed for a median of 183 treatment days of Mirena
(range 7 to 295 days). The frequencies of reported adverse drug
reactions represent crude incidences.
The adverse reactions seen across the 2 indications overlapped,
and are reported using the frequencies from the contraception
studies.
The most common adverse reactions (≥5% users) are
uterine/vaginal bleeding alterations (51.9%), amenorrhea (23.9%),
intermenstrual bleeding and spotting (23.4%), abdominal/pelvic
pain (12.8%), ovarian cysts (12%), headache/ migraine (7.7%),
acne (7.2%), depressed/altered mood (6.4%), menorrhagia
(6.3%), breast tenderness/pain (4.9%), vaginal discharge (4.9%)
and IUD expulsion (4.9%).
Other relevant adverse reactions occurring in <5% of subjects
include nausea, nervousness, vulvovaginitis, dysmenorrhea,
back pain, weight increase, decreased libido, cervicitis/
Papanicolaou smear normal/class II, hypertension, dyspareunia,
anemia, alopecia, skin disorders including eczema, pruritus, rash
and urticaria, abdominal distention, hirsutism and edema.
6.2 Postmarketing Experience
The following adverse reactions have been identified during post
approval use of Mirena: device breakage and angioedema.
Because these reactions are reported voluntarily from a population
of uncertain size, it is not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.
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benefit of their use in the screening or detection of ovarian cancer.
Ovarian cancer is generally
treated by initial surgical resection followed by adjuvant systemic chemotherapy in all but
the earliest stage. Upfront chemotherapy is a combined platinum- and taxane-based regimen.
In patients with optimally debulked advanced-stage epithelial
ovarian cancer, chemotherapy is
often given intraperitoneally and
intravenously. Bevacizumab is
being used more frequently in the
recurrent setting, and promising
new data may encourage its use in
upfront chemotherapy regimens
in the future.
Dr Carter reports no actual or
potential conflict of interest in
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