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Cancer of the Ovary
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PITHELIAL CANCER OF THE OVARY IS A RELATIVELY UNCOMMON GYNE-

cologic cancer in the United States, with approximately 25,580 new cases and

16,090 deaths anticipated in 2004.* Most patients present with advanced dis-
ease, which is managed with surgical resection followed by platinum-based chemo-
therapy. During the past decade, advances in chemotherapy have resulted in improved
survival and in more effective treatment of relapsed disease. In addition, a better un-
derstanding of genetic risk factors has permitted a tailored approach to preventive
strategies, such as bilateral salpingo-oophorectomy in selected women. This review de-
scribes the clinical features of epithelial ovarian cancer, with an emphasis on recent
advances in postoperative management.

EPIDEMIOLOGY AND RISK FACTORS

Epithelial cancer of the ovary derives from malignant transformation of the epithelium
of the ovarian surface, which is contiguous with the peritoneal mesothelium. The me-
dian age of patients with ovarian cancer is 60 years, and the average lifetime risk for
women is about 1 in 70. A strong family history of ovarian or breast cancer is the most
important risk factor, although an identifiable genetic predisposition is present in only
approximately 5 percent of affected women. Nulliparity is associated with an increased
risk of ovarian cancer, whereas oral contraceptive use, pregnancy, and lactation are as-
sociated with a reduced risk.>? Taken together, these observations suggest that repeat-
ed stimulation of the epithelium of the ovarian surface, which occurs in the nulliparous
state as a result of uninterrupted ovulation, may predispose the epithelium to malignant
transformation. Although early reports suggested that fertility drugs might increase
the risk of ovarian cancer, subsequent studies that adjusted for parity and the duration
of infertility have not confirmed these results.>> Women who have undergone tubal li-
gation appear to be at lower risk than those who have not, although the mechanism is
unclear.®

FAMILIAL SYNDROMES

A strong family history of breast cancer, ovarian cancer, or both — sometimes occur-
ring at an early age and in the same woman — may be related to the presence of an
inherited mutation in one of two genes, known as BRCA1 and BRCA2. The BRCA1 and
BRCA2 genes are located on chromosomes 17q and 13q, respectively, and their gene
products are involved in DNA repair.”® Because a mutated allele for the BRCA1 or BRCA2
gene may be inherited from either parent, it is important to obtain a complete family
history during risk assessment.

Certain ethnic groups, such as Ashkenazi Jews, have an increased probability of
harboring germ-line BRCA1 or BRCA2 mutations. The three most common mutations
that occur in healthy Ashkenazi Jewish women are the 185delAG mutation in BRCA1,
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the 5382insC mutation in BRCA1, and the 6174delT
mutation in BRCA2, with a collective prevalence of
approximately 2.5 percent.>'® Among Ashkenazi
Jewish women with a known diagnosis of ovarian
cancer, however, the frequency of such mutations
has been reported to be as high as 26 to 41 per-
cent.”*?> Women with a germ-line mutation in
BRCA1 are reported to have a lifetime risk of ovarian
cancer that ranges from 16 to 44 percent, and a life-
time risk of breast cancer that ranges from 56 to 87
percent.*>*3 Ovarian cancer may develop at an
earlier age in women with germ-line BRCA1 muta-
tions than in those with the sporadic form of the
disease, although it is important to recognize that
ovarian cancer may occur at any age in mutation
carriers.

Like BRCA1, the BRCA2 protein is localized in
the nucleus and is involved in DNA repair through
its association with the protein RAD51.** Women
with germ-line mutations in BRCA2 have a lifetime
risk of breast cancer that is similar to that for carri-
ers of the BRCA1 mutation, and their lifetime risk
of ovarian cancer is approximately 10 percent.*>*>
Men with BRCA1 or BRCA2 mutations are at risk for
male breast cancer and may also have an increased
risk for developing pancreatic cancer, as compared
with men who do not have the mutation.*>*® The
natural history of ovarian cancer that develops in the
setting of BRCA1 or BRCA2 germ-line mutations ap-
pears to be characterized by a more indolent course
than that of sporadic disease.>*”

A second familial disorder that carries with it an
increased risk of ovarian cancer is referred to as the
Lynch syndrome II; it is caused by inherited germ-
line mutations in DNA mismatch repair genes, such
as MSH2 (mutS homologue 2) or MLH1 (mutL homo-
logue 1).® Affected families have a predominance
of hereditary nonpolyposis colon cancer, often on
the right side of the colon and sometimes in asso-
ciation with other cancers, such as those of the en-
dometrium, ovaries, or genitourinary tract.

PROPHYLACTIC TREATMENT
FOR WOMEN WITH GERM-LINE
MUTATIONS IN BRCA1 OR BRCA2

Women with a known germ-line mutation in BRCA1
or BRCA2 who have completed childbearing may re-
duce their risk of ovarian cancer by undergoing bi-
lateral salpingo-oophorectomy, which is the pre-
ventive measure of choice in this setting.*??° Since
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mutation carriers are at increased risk for cancer of
the fallopian tube, removal of the fallopian tubes as
part of prophylactic surgery is advisable, and some
investigators have also considered hysterectomy
to ensure removal of the stump of the fallopian
tubes.?* Although prophylactic bilateral salpingo-
oophorectomy can reduce the risk of ovarian can-
cer, patients with BRCA1 or BRCA2 germ-line muta-
tions appear to be at persistent risk for primary
peritoneal serous carcinoma, which can develop
after the prophylactic surgery.?*?3 For instance, in
aretrospective study, Piver et al. reported that over
a period of 1 to 27 years, primary peritoneal se-
rous carcinoma developed in 6 of 324 women who
had previously undergone prophylactic oophorec-
tomy.?* This disease entity, which resembles epi-
thelial ovarian cancer clinically and histologically,
is thought to represent malignant transformation
of the peritoneal mesothelial surface. Prophylactic
bilateral salpingo-oophorectomy in women with
BRCA1 or BRCA2 germ-line mutations has also been
reported to reduce the risk of breast cancer, pre-
sumably by decreasing levels of circulating estro-
gen, progesterone, or both.>®2° Accordingly, the use
of estrogen-replacement therapy in women who un-
dergo this procedure is currently a matter of con-
troversy.?> It is beyond the scope of this review to
discuss other risk-reduction strategies for breast
cancer, such as screening, prophylactic mastecto-
my, or chemoprevention in the high-risk setting.?®

For patients at high risk for ovarian cancer who
decide not to undergo prophylactic bilateral sal-
pingo-oophorectomy, screening that includes fre-
quent pelvic examinations, measurement of serum
CA-125 levels, and the performance of transvaginal
pelvic ultrasonography is often considered. How-
ever, itis important to stress that early ovarian can-
cer often evades such screening strategies, and the
effectiveness of screening for ovarian cancer in the
high-risk setting has not yet been demonstrated.*”
Similarly, for women at average risk for ovarian can-
cer (i.e., those with no known genetic predisposi-
tion), there is no conclusive evidence of a benefit
of routine screening that consists of measurement
of serum CA-125 levels, pelvic ultrasonography, or
both.?® Atleast two randomized trials are currently
in progress to evaluate the role of screening in this
disease.?® Finally, the benefit of using oral contra-
ceptives to reduce the risk of ovarian cancer in mu-
tation carriers is uncertain.3%3* Modan et al.>° re-
ported no benefit of oral-contraceptive prophylaxis
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in women with BRCA1 or BRCA2 germ-line muta-
tions, whereas an earlier study by Narod et al.3* had
suggested there was possible benefit.

CLINICAL PRESENTATION

The symptoms of ovarian cancer are nonspecific
and often suggest the presence of upper abdomi-
nal disease (Fig. 1). Patients may report abdominal
fullness, dyspepsia, early satiety, or bloating as the
result of increased abdominal pressure from ascites
or involvement of the omentum. Occasionally, pa-
tients with early-stage disease present with pelvic
pain due to ovarian torsion, although most patients
with early-stage disease are asymptomatic. Physi-
cal findings are diverse and typically include a pal-
pable ovarian mass. In this regard, ovarian cancer
should be considered in any premenopausal wom-
an with an unexplained enlargement of the ovary or
any postmenopausal woman with a palpable ovary.

Other findings on physical examination may
include ascites, pleural effusions, and an umbilical
mass referred to as a Sister Mary Joseph’s nodule.
Such umbilical masses are rare and nonspecific;
they can be associated with gastric, pancreatic, gall-
bladder, colon, and appendiceal cancers. The most
common extraabdominal site of disease is the pleu-
ral space, although lung parenchymal involvement
may be observed on occasion. Paraneoplastic phe-
nomena include humorally mediated hypercalce-
mia with clear-cell histologic findings,3? as well as
subacute cerebellar degeneration associated with
anti-Purkinje-cell antibodies.?* The Leser-Trélat
sign is characterized by the sudden appearance of
seborrheic keratoses and, on rare occasions, has
been reported to herald the development of ovar-
ian cancer.?* Trousseau’s syndrome (migratory su-
perficial thrombophlebitis), palmar fasciitis, der-
matomyositis, and polyarthritis have also been
observed.?5"3”

If ovarian cancer is suspected on the basis of
symptoms and physical examination, transvaginal
ultrasonography is often performed for further eval-
uation of the pelvis. Transvaginal ultrasonography
appears to be more sensitive than computed to-
mographic (CT) scanning for the detection of pel-
vic masses, and it provides qualitative information
about the mass that is useful for further manage-
ment decisions.3®3° Specifically, the finding of a
complex ovarian cyst, defined by the presence of
both solid and cystic components, sometimes with

Figure 1. Typical Intraoperative Appearance of Stage IlI
Epithelial Ovarian Cancer.

The entire omentum (arrows) has been replaced by mul-
tiple tumor implants. (Photograph courtesy of Dr. Young
B. Kim, Beth Israel Deaconess Medical Center, Boston.)

septations and internal echoes, is highly suggestive
of cancer (Fig. 2). Such cysts typically require sur-
gery for definitive diagnosis. Percutaneous biopsy
of complex cysts is to be avoided, given the risk of
tumor spillage into the pelvic cavity. In contrast, sim-
ple ovarian cysts have smooth walls, are filled with
fluid, and do not contain a solid component. These
cysts are often benign and generally do not require
immediate surgical intervention, although careful
follow-up is recommended.>®

Although the serum CA-125 level is elevated in
more than 80 percent of patients with advanced ep-
ithelial ovarian cancer, this measurement alone is
neither sufficiently sensitive nor specific enough
to be diagnostic.*°"*2 Elevated serum CA-125 levels
may be associated with various conditions, such as
pregnancy, endometriosis, adenomyosis, uterine fi-
broids, pelvic inflammatory disease, menstruation,
and benign cysts. The serum CA-125 level may also
be elevated in other malignant conditions, such as
pancreatic, breast, lung, gastric, and colon cancers.
Thus, measurement of the CA-125 level is not usu-
ally helpful in the preoperative evaluation of a com-
plex ovarian cyst, and surgery is generally neces-
sary for definitive diagnosis. However, a serum
CA-125 level of more than 65 U per milliliter in a
postmenopausal woman with an abdominal or pel-
vic mass should raise the possibility of ovarian can-
cer, prompting consultation with a gynecologic
oncologist before surgery.*® Finally, the CA-125 lev-
el is useful in assessing the patient’s response to
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Figure 2. Typical Appearance of a Complex Cyst
on a Transvaginal Ultrasonogram.

Arrows indicate solid components within the fluid-filled
cyst. (Ultrasonogram courtesy of Dr. Ann McNamara,
Beth Israel Deaconess Medical Center, Boston.)

postoperative chemotherapy and in detecting early
relapse in patients who have already received a di-
agnosis of ovarian cancer.**

SURGERY

If ovarian cancer is suspected on the basis of the
physical examination and the results of transvagi-
nal ultrasonography, an exploratory laparotomy is
usually performed for histologic confirmation, stag-
ing, and tumor debulking. Histologic confirmation
is necessary to rule out other causes of a complex
ovarian cyst, including nonepithelial ovarian can-
cers (e.g., stromal or germ-cell tumors), metastatic
disease to the ovary from another primary site (e.g.,
Krukenberg’s tumors), or benign conditions, such
as an endometriotic cyst.*>#” Krukenberg’s tumors
are typically signet-ring—cell neoplasms that rep-
resent metastatic disease to the ovary from a pri-
mary gastric adenocarcinoma.*® However, the ova-
ry may be the site of metastases from other primary
sites such as the colon, appendix, gallbladder, and
breast (especially infiltrating lobular carcinoma).*®
Surgical staging, performed during exploratory
laparotomy, provides important information that
can guide postoperative decision making, espe-
cially for early-stage disease (as discussed below).
Finally, tumor debulking (primary cytoreduction)
is avaluable component of initial surgery, since pa-
tients with residual tumor 1 cm or less in diameter
have higher survival rates than those with more ex-
tensive residual disease.*®

The standard surgical approach involves a ver-
tical midline incision to permit adequate exposure
of the upper abdomen and pelvis. A total abdomi-
nal hysterectomy and bilateral salpingo-oophorec-
tomy are typically performed, along with careful ex-
amination of all peritoneal surfaces, omentectomy,
biopsy of para-aortic lymph nodes when appropri-
ate, random biopsies of clinically uninvolved areas,
and peritoneal washings. Biopsy of the para-aor-
tic nodes is especially important in patients with
disease that otherwise appears to be limited to the
ovary, since such patients may have more advanced
disease.>° The staging system for ovarian cancer, es-
tablished by the International Federation of Gyne-
cology and Obstetrics, is shown in Table 1.#> Rates
of long-term survival among patients with early-
stage disease (stage I or II) can be as high as 80 to
95 percent, whereas patients with advanced dis-
ease (stage III or IV) have lower survival rates (10
to 30 percent).>">2 The most common histologic
type of epithelial ovarian cancer is the papillary
serous variant, which is often associated with con-
centric rings of calcification known as psammoma
bodies (Fig. 3). Other histologic types and associat-
ed clinical features are listed in Table 2.33->%

Although initial surgery is almost always neces-
sary in the management of suspected ovarian cancer,
it is important to recognize at least two groups of
patients for whom alternative approaches might be
considered. The first group includes patients with
a complex ovarian cyst and iron-deficiency anemia
due to occult gastrointestinal bleeding. Clinical sus-
picion of a Krukenberg’s metastasis from a gastric
or other gastrointestinal primary site should prompt
an initial endoscopic evaluation (e.g., upper endos-
copy, colonoscopy, or both as clinically indicated)
beforeitis determined whether a surgical procedure
might be necessary (Fig. 4).

The second group includes patients with sus-
pected ovarian cancer who are poor candidates for
surgery because of a coexisting disease that pre-
cludes the performance of a safe cytoreductive pro-
cedure. In this situation, it is reasonable to estab-
lish the diagnosis of presumed ovarian cancer by
obtaining a confirmatory biopsy specimen or a
specimen for cytology (e.g., from a peritoneal im-
plant or from ascitic fluid), followed by the admin-
istration of platinum-based chemotherapy, as de-
scribed below. If the patient has a response to
treatment and becomes a more appropriate sur-
gical candidate, it is reasonable to attempt tumor
debulking after three cycles of chemotherapy have
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been administered>® (Fig. 4). However, this pro-
. . Table 1. Staging System for Epithelial Ovarian Cancer.*
cedure, known as interval cytoreduction, does not
appear to benefit patients in whom optimal debulk- | Stage Characteristics
ing could not be achieved by an experienced gyne- | | Tumor limited to ovary or ovaries}
. . . s 57
cologic oncologist at the time of initial surgery. A One ovary involved, without ascites, positive peritoneal wash-
ings, surface involvement, or rupture
POSTOPERATIVE CHEMOTHERAPY B Both ovaries involved, without ascites, positive peritoneal
washings, surface involvement, or rupture
EARLY-STAGE DISEASE
The majority of patients with epithelial ovarian C Ascites, positive peritoneal washings, surface involvement,
. . . . or rupture present
cancer will require postoperative adjuvant chemo-
. . . . Il Ovarian tumor with pelvic extensiont
therapy in an attempt to eradicate residual disease. )
Nonetheless, it is possible to identify a subgroup A Involvement of the uterus or fallopian tubes
Ofpatients with earlY'Stage disease who have a five- B Involvement of other pelvic organs (e.g., bladder, rectum,
year survival rate of 90 to 95 percent after surgery or pelvic sidewall)
alone, for whom the rate o'fsurv'lval is not improved C Pelvic extension, plus findings indicated for stage IC
by the use of postoperative adjuvant chemother- L
S1 . . . 1 Tumor involving the upper abdomen or lymph nodes

apy.>* This low-risk subgroup includes patients ) o ) i ) ) )

. . . . A Microscopical disease outside the pelvis, typically involving
with stage IA, grade 1 disease; many investigators the omentum
also include in this group patients with stage IA,
grade 2 disease, or stage IB, grade 1 or 2 disease (Ta- B Gross deposits <2 cm in diameter

51,58 ;

ble 1). For carefully selected patients, such as @ Gross deposits >2 cm in diameter or nodal involvement:
those with Stf{gE 14, grade 1 dlsea‘se who wish to % Distant organ involvement, including pleural space or hepatic
preserve fertility, a unilateral salpingo-oophorec- or splenic parenchyma§

tomy might be considered, assuming that adequate

staging has been performed.>® In this situation, if * Guidelines are from the International Federation of Gynecology and Obstetrics.

. . . . . _ 7 Patients with disease that appears to be confined to the ovaries or pelvis re-
the O.Va.nan hlStOlOglC'type is categorized as endo quire nodal biopsy for complete staging in order to rule out the possibility
metrioid (Table 2), it is reasonable to perform an

of occult stage I11C disease.

endometrial biopsy in order to rule out a synchro- i Disease measurements for staging purposes are made before debulking has
nous uterine cancer.>>

Patients with early-stage ovarian cancer who are
at high risk for relapse include those with stage IC
disease; those with stage I, grade 3 disease; and
those with stage Il disease (Table 1). Platinum-based
adjuvant treatment can reduce the risk of relapse
in this group, resulting in disease-free survival of
approximately 80 percent.>®°° In addition, findings
in two randomized trials from Europe suggest that
platinum-based chemotherapy is associated with
an overall survival advantage in high-risk patients
with early-stage disease, although the benefit ap-
pears to be restricted to those patients in whom
staging was incomplete.>®52

For the reasons outlined below, postoperative
chemotherapy with paclitaxel and carboplatin is
commonly considered for high-risk patients with
early-stage ovarian cancer, although there is con-
troversy regarding the number of cycles necessary
to achieve the optimal benefit. A randomized trial
conducted by the Gynecologic Oncology Group
that compares three cycles with six cycles of pacli-
taxel and carboplatin chemotherapy in early-stage

N ENGL J MED 351;24 WWW.NEJM.ORG

been attempted.

§ Pleural effusion must be cytologically proven to be malignant if used to define

stage IV disease.

disease has thus far shown no significant differ-
ence in overall survival, but a higher relapse rate
has been reported in patients receiving the three-
cycle regimen.5%3 Although adjuvant radiothera-
py of the whole abdomen is sometimes considered
in selected high-risk patients with early-stage dis-
ease, platinum-based chemotherapy has been more
extensively studied and is more widely used.

ADVANCED DISEASE

Intravenous administration of taxane- and plati-
num-based chemotherapy is the current standard
of postoperative care for patients with advanced
ovarian cancer. Platinum analogues, such as carbo-
platin and cisplatin, are the most active agents in
this disease, mediating their effects through the
formation of intrastrand cross-links with DNA. In
contrast, taxanes such as paclitaxel and docetaxel
exert their cytotoxic effects through a unique mech-
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Figure 3. Papillary Serous Ovarian Cancer (Hematoxylin
and Eosin).

Arrows show areas of psammoma-body formation.
(Photomicrograph courtesy of Dr. Jonathan Hecht,
Beth Israel Deaconess Medical Center, Boston.)

Table 2. Common Histologic Types of Epithelial Ovarian Cancer.

Histologic Type

Papillary serous

Endometrioid

Mucinous

Clear-cell

Features

The most common type of epithelial ovarian cancer; may
contain psammoma bodies and often associated with
elevated CA-125 levels; histologic features identical to
those of primary peritoneal serous cancer

Sometimes associated with endometriosis, a separate pri-
mary uterine cancer with similar histologic features, or
both; may occur with early-stage disease in younger
patients, although advanced disease is also possible

May be associated with pseudomyxoma peritonei (rarely);
CA-125 levels may not be markedly elevated; like clear-
cell ovarian cancer, relatively resistant to chemothera-
py; not typically associated with BRCA1 or BRCA2
germ-line mutations; differential diagnosis includes
metastatic disease from primary cancer of the appen-
dix, especially if ovarian involvement is bilateral

The most chemoresistant type of ovarian cancer; charac-
terized by hobnail-shaped tumor cells with cleared-out
cytoplasm; sometimes associated with endometrio-
sis, humorally mediated hypercalcemia, or both

2524

anism of action involving binding to and stabili-
zation of the tubulin polymer.®* The results of two
randomized trials show that combination chemo-
therapy with paclitaxel and cisplatin prolongs both
progression-free and overall survival in patients with
advanced disease as compared with older regimens
that do not contain taxanes.>>% The median over-
all survival for patients whose tumor burden could
not be optimally debulked (those with residual tu-
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mor greater than 1 cm in diameter) was 37 months
among those treated with paclitaxel and cisplatin
as compared with 25 months for those receiving
cyclophosphamide and cisplatin.>?

Overall, the inclusion of paclitaxel in first-line
therapy appears to result in a 30 percent reduction
in the risk of death.>%%> A third randomized trial
thatincluded paclitaxel as part of first-line chemo-
therapy showed no improvement in survival, for
reasons that are still poorly understood.®®%” More
recently, the combination of paclitaxel and car-
boplatin was reported to be as effective as pacli-
taxel and cisplatin as first-line therapy, but with
less emesis, leukopenia, and nephropathy.®®%° Re-
markably, for patients with advanced-stage disease
who had undergone optimal debulking, the pacli-
taxel-and-carboplatin regimen resulted in a median
overall survival of almost five years.®® Although
most patients can undergo this regimen without
difficulty, the development of peripheral neuropathy
may impair the quality of life for some patients.®® In
this regard, the use of docetaxel in combination with
carboplatin may resultin less neuropathy and equiv-
alent efficacy but greater myelosuppression than
the combination of paclitaxel and carboplatin.”®

Despite the improved median overall survival
in patients with regimens such as paclitaxel and
carboplatin, relapse still occurs in the majority of
those with advanced disease, and only 10 to 30 per-
cent of such patients have long-term survival. The
increasing availability of options for second-line
chemotherapy that are sometimes capable of con-
trolling recurrent disease for prolonged periods of
time will probably lead to further improvements in
survival.

More than 50 percent of patients with advanced
disease who receive chemotherapy with paclitax-
el and carboplatin have a complete clinical remis-
sion as defined by normal findings on physical ex-
amination, CA-125 testing, and CT scanning.52,68
Patients who have a complete clinical remission
are typically monitored with serial physical exam-
inations and CA-125 measurements, with radio-
graphic studies such as CT scanning performed as
clinically indicated for suspicious symptoms, ab-
normalities on physical examination, or elevated
CA-125 levels. Although a “second-look” laparot-
omy appears to be capable of detecting subclinical
disease in up to 75 percent of such patients, the
therapeutic value of this procedure is dubious in
the absence of potentially curative salvage therapy.®®
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Complex ovarian cyst on
transvaginal ultrasonography

Iron-deficiency anemia,
gastrointestinal blood loss

Good surgical
candidate

Poor surgical
candi

date

Endoscopy to rule out gastric
tumor or other gastrointestinal

Surgery for diagnosis, staging,

and debulking

Evaluation of biopsy or cytologic
specimen for

confirmation

primary cancer

Stage IA, grade 1

Stage |, grade 3;

stage IC; or stage I Stage Il or IV

Taxane- and pl
chemotherapy for 3 cycles

atinum-based

Observation

'

Taxane- and platinum-
based chemotherapy

Interval cytoreduction in
patients with a response

Taxane- and platinum-based
chemotherapy for 3 cycles

are at high risk has not been well defined.

Figure 4. Approach to the Patient with a Complex Ovarian Cyst.
In addition to patients with stage IA, grade 1 disease, those with stage IA, grade 2 disease or stage IB, grade 1 or 2 disease are often included
in the low-risk category. Clear-cell histologic findings represent grade 3 disease. Poor surgical candidates include patients whose health has
been impaired by coexisting disease or by widespread tumor that compromises the performance of a safe cytoreductive procedure. Interval
cytoreduction is considered for patients who did not undergo technically adequate surgical cytoreduction at the time of diagnosis. However,
for patients who have undergone a technically adequate procedure, and in whom cytoreduction was suboptimal (those with residual tumor
exceeding 1 cm in diameter), interval cytoreduction does not appear to confer an added benefit. Six cycles of paclitaxel and carboplatin are

typically administered in patients with advanced disease, although the optimal duration of treatment for patients with early-stage disease who

Thus, second-look laparotomy is generally not per-
formed outside a clinical-trial setting.

Despite receiving highly active first-line chemo-
therapy, approximately 20 to 30 percent of patients
never have a clinical remission and continue to have
evidence of residual or progressive disease during
treatment. Features that are predictive of inferior
survival include an advanced tumor stage, an age of
more than 65 years, suboptimal debulking, high-
grade or clear-cell histologic findings, preopera-
tive ascites, a CA-125 level that has not reached the
normal range within three cycles of therapy, and a
CA-125 nadir of more than 20 U per milliliter at the
completion of first-line therapy.49:54,71-73
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MANAGEMENT OF
RECURRENT DISEASE

Disease recurrence continues to be a major prob-
lem for patients with advanced ovarian cancer. Since
recurrent disease is generally not curable, pallia-
tion of symptoms and prevention of complications,
such as bowel obstruction, are the goals of man-
agement. A common sign of relapse is a rise in the
serum CA-125 level in the absence of symptoms
and abnormalities on physical examination or CT
scanning.”* Referred to as marker-only relapse, it
usually antedates the development of clinically ob-
vious tumor, with a median duration of at least three
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months.”> Because the primary goal of the man-
agement of recurrent disease is palliation, and be-
cause there is no compelling evidence that early in-
stitution of cytotoxic chemotherapy is beneficial in
a typical patient with marker-only relapse, hormon-
al therapy, such as tamoxifen or an aromatase in-
hibitor, is often considered in this situation.”®7”
Less than 20 percent of patients have a response to
hormonal therapy, although an occasional patient
has a dramatic reduction in the CA-125 level, and
some patients may have a prolonged period of sta-
ble disease, thus avoiding the side effects of cyto-
toxic treatment.

Eventually, patients with marker-only relapse
have disease progression that warrants the insti-
tution of second-line chemotherapy. The choice of
cytotoxic agents generally depends on the duration
of the prior remission. Patients who have a relapse
more than six months after the completion of first-
line therapy may have platinum-sensitive disease,
with response rates of 30 percent or greater.”®7°
For patients who have platinum-sensitive disease,
minimal symptoms, and a small tumor burden,
single-agent chemotherapy with carboplatin is a
reasonable option that is often well tolerated, with-
out appreciable alopecia. Combination platinum-
based chemotherapy may be a reasonable consid-
eration for selected patients, especially those who
have more severe symptoms and rapidly progres-
sive disease.®®8? For patients who have a relapse
after a relatively long first remission (more than
6 to 12 months), tumor debulking (secondary cy-
toreduction) is sometimes considered before che-
motherapy if the tumor is technically resectable.
However, this approach has never been tested in
arandomized trial.?>

Patients with a short remission, lasting less than
six months after first-line chemotherapy, usually
(but not always) have platinum-resistant disease®3
and are often treated with a regimen that does not
contain platinum. Furthermore, occasional patients
who receive platinum-based regimens for relapsed
disease have progressive neuropathy, cumulative
thrombocytopenia, or a platinum allergy®* that ne-
cessitates a switch to an alternative agent. Agents
that can be considered include liposomal doxorubi-
cin, topotecan, gemcitabine, paclitaxel, oral etopo-
side, and vinorelbine.”®#58 Since the reported re-
sponse rate for each of these drugs is in the 10 to 20
percent range in patients with platinum-resistant
disease, the choice is often driven by the side-effect
profile and the convenience of administration. For
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instance, liposomal doxorubicin is administered
once per month, with minimal alopecia, nausea, or
myelosuppression, making it a reasonable option
when palliation is the major goal.®°® Approximately
20 to 30 percent of patients who receive treatment
with liposomal doxorubicin will have the hand-
foot syndrome (palmar—plantar erythrodysesthe-
sia), which is characterized by erythema, tender-
ness, and blister formation on the palms, soles, and
other cutaneous pressure points and which is some-
times associated with mucositis. Responses to lipo-
somal doxorubicin (as well as to other agents used
in patients with relapse) may be delayed, requiring
three or four cycles before a benefit becomes evident.
Topotecan is another valid choice for the treatment
of relapse; the use of a weekly dosing schedule has
been shown to improve tolerance.?” Although lipo-
somal doxorubicin and topotecan have been stud-
ied most extensively as single agents for the treat-
ment of platinum-resistant disease, the other agents
mentioned may be useful as well. Additional clin-
ical trials are required to identify more effective op-
tions for patients with relapsed disease.

PROSPECTS FOR A BRIGHTER
FUTURE

The outlook for patients with epithelial ovarian can-
cer has clearly improved over the past decade, large-
ly as a result of taxane- and platinum-based first-
line chemotherapy, as well as an increase in options
for the management of recurrent disease. In addi-
tion, it is now commonplace for the internist, on-
cologist, and genetics counselor to work together
in recognizing familial syndromes and implement-
ing risk-reduction strategies, such as prophylactic
bilateral salpingo-oophorectomy in selected wom-
en. Although there is currently no screening strate-
gy for ovarian cancer with proven effectiveness, ap-
proaches such as proteomics and assessment of
CA-125 Kkinetics hold promise for the future.o2
From a treatment perspective, the inclusion of drugs
such as gemcitabine, liposomal doxorubicin, and
topotecan in the first-line setting is under investi-
gation.®>%* Intraperitoneal administration of first-
line chemotherapy is also being evaluated, and strat-
egies to maintain remission with the use of drugs
such as paclitaxel are also of interest.?>1°* Sever-
al molecular targets for drug development have
been identified, including pathways mediated by
p53, lysophosphatidic acid, the BCL-2 family, the
epidermal growth factor receptor (EGFR), and
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the vascular endothelial growth factor receptor
(VEGFR).192"1%9 Clinical trials are already being de-
signed to evaluate agents that inhibit the VEGFR
or EGFR pathway in patients with newly diagnosed
disease and in those with marker-only relapse. Fi-
nally, the use of microarray gene-expression pro-
filing holds promise as a prognostic tool and may
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Cancer of the Ovary (December 9, 2004;351:2519-29). On page 2525, lines 1 and 2 of the legend for Figure 4 should have read, “In addition
to patients with stage IA, grade 1 disease, those with stage IA, grade 2 disease or stage IB, grade 1 or 2 disease are often included in the low-
risk category,” rather than “stage IB, grade 2 or 3 disease,” as printed. Also, on page 2528, reference 57 should have cited “Rose PG, Neren-
stone S, Brady MF, et al. Secondary surgical cytoreduction for advanced ovarian carcinoma. N Engl ] Med 2004;351:2489-97,” rather than
“Rose PG, Nerenstone S, Brady M, etal. A phase IIl randomized study of interval secondary cytoreduction in patients with suboptimal resid-
ual disease: a Gynecologic Oncology Group Study. Prog Proc Am Soc Clin Oncol 2002;21:201a. abstract,” as printed. We regret the errors.
This article has been corrected on the Journal’s Web site at www.nejm.org.
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