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ABSTRACT

Carcinoma of unknown primary origin (CUP) is a heterogeneous group
of cancers defined by the presence of metastatic disease with no identi-
fied primary tumor at presentation. Identifying patients with prognosti-
cally favorable disease is important, since they may derive substantial
benefit, including prolonged survival, from directed treatment. In CUP
cases, a focused search for the primary tumor is recommended. Whether
CUP is a distinct molecular genotype-phenotype relative to metastases
of known cancers is unknown. However, use of a robust immunohisto-
chemical panel and emerging molecular data may permit develop-
ment of a tailored treatment algorithm for CUP patients that will include
appropriate use of targeted agents.
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Carcinoma of unknown primary origin
(CUP) is a diverse group of cancers
that is defined by the presence of meta-
static disease with no identified primary
tumor at initial presentation! CUP has been
reported to comprise approximately 2% to
5% of all cancer cases. With the availability
of sophisticated imaging techniques and
targeted therapies in the treatment of
cancer, the extent of workup in CUP
remains a challenge and should be based
on the clinical presentation, pathology, and
the patient’s ability to tolerate therapy.

The criteria for CUP include a biopsy-
proven malignancy for which the anatomic
origin is unknown after a medical history has
been obtained, a detailed physical exami-
nation has been performed, and liver and kid-
ney function tests, blood tests, chest radio-
graphy, abdomen and pelvis computed
tomography (CT), and mammography or a
prostate-specific antigen (PSA) test have
been performed? Most investigators also
prefer to exclude lymphoma, metastatic mela-
noma, and metastatic sarcoma, because
stage- and histologic type-based treat-
ments are available for these diseases. As
discussed below, most CUP cases are limi-
ted to epithelial and undifferentiated cancers.

BIOLOGIC CHARACTERISTICS
OF CUP
In CUP, the primary tumor may remain
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diminutive and thus escape clinical detec-
tion or it may disappear after seeding the
metastasis. It is also possible that it is con-
tained or has been eliminated by the body’s
defenses. CUP may be a malignant devel-
opment that results in increased metas-
tasis or survival relative to the primary
tumor. However, whether CUP metastases
are genetically and phenotypically unique
remains to be determined.

The roles of chromosomal and molec-
ular abnormalities in CUP have been evalu-
ated in several studies, but to date no CUP
characteristics have been identified that
are unique relative to those of metastases
from known primary tumors. Abnormalities
in chromosomes 1 and 12 and other
complex abnormalities have been found?
Aneuploidy has been identified in 70% of
CUP patients with metastatic adeno-
carcinoma or undifferentiated carcinoma.
The overexpression of several genes,
including Ras (92%), Bcl-2 (40%), Her-2
(11%), and p53 (26%—-53%) has been
found in CUP, but the presence of such
abnormalities seems to have no effect on
response to therapy or survival*®

It has been theorized that in CUP, the
angiogenic incompetence of the primary
tumor leads to marked apoptosis and cell
turnover, resulting in a cancer that
acquires a metastatic phenotype; however,
this theory cannot be clinically tested?
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Karavasilis and colleagues® evaluated 81
CUP tissue samples for tissue expression
of CD34, vascular endothelial growth factor
(VEGF), and thrombospondin-1. They found
VEGF expression in all cases and strong
expression in 83% of cases. The extent of
angiogenesis in CUP relative to that in
metastases from known primaries has also
been evaluated, but no consistent findings
have emerged’

CLINICOPATHOLOGIC
DIAGNOSIS OF CUP

A complete family and personal medical
history along with physical examination are
essential in CUP cases, with attention to
previous surgeries and lesions. A detailed
pathologic examination of biopsied tissue
is also mandatory and typically consists of
hematoxylin-and-eosin staining and immuno-
histochemical tests. Electron microscopy is
rarely used at our institution, though it may
occasionally help with treatment decisions™®

Light Microscopy Evaluation
A fine-needle aspiration biopsy is usually
sufficient in CUP cases, though a core
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biopsy may be performed if feasible.
Biopsied tissue should first be evaluated
by light microscopy with hematoxylin-and-
eosin staining. On light microscopy, most
CUP cancers are identified as adenocarci-
noma (~60%) or poorly differentiated
adenocarcinoma or undifferentiated carci-
noma or neoplasm (~30%-35%); the
remaining lesions are squamous cell carci-
noma (~5%) or neuroendocrine cancers
(~2%). CUP also may occasionally present
as mixed tumors, such as adenosquamous
carcinoma, adenocarcinoma with neuro-
endocrine components, or sarcomatoid
carcinoma.

Immunohistochemical Tests
Immunohistochemical markers, usually
peroxidase-labeled antibodies against
specific tumor antigens, are helpful in
determining the tumor lineage.® PSA and
thyroglobulin (to detect prostate and thy-
roid cancers, respectively) are the most
specific of the currently available markers;
however, prostate and thyroid cancers
rarely present as CUP. Also, no test is
100% specific, including the PSA test,
which can be positive in patients with
salivary gland carcinoma. Communica-
tion between the pathologist and the clini-
cian is essential to a correct diagnosis and
cannot be replaced by a battery of stains.
There are 20 known subtypes of cyto-
keratin (CK) intermediate filaments, all of
which have different molecular weights
and levels of expression in different cell
types and cancers. Monoclonal antibodies
to specific CK subtypes have been used to
help classify tumors according to their site
of origin; the most commonly used CK
stains in CUP adenocarcinoma cases are
CK 7 and 20. CK 7 is expressed in upper
gastrointestinal tract tumors, cholangiocar-
cinoma, and pancreas, lung, ovary, endo-
metrium, and breast cancers, whereas CK
20 is normally expressed in the lower
gastrointestinal epithelium, urothelium,
and Merkel cells® The CK 20+/CK 7-
phenotype suggests a colon primary
tumor; 75%-95% of colon tumors show
this pattern of staining. CK 20-/CK 7+ is
found in several cancer types, such as
lung, breast, ovarian, and endometrial
cancers. Cholangiocarcinoma and pancre-
atic cancer can be CK 20-/CK 7+ or CK 7+
with focal positivity for CK 20. Eighty-five
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percent of lung cancers are positive for CK
7, and the use of thyroid transcription
factor-1 (TTF-1) and surfactant apoprotein
can further help distinguish lung primary
tumors from other CK 7+ tumors!**
Approximately 68% of lung adenocarci-
nomas and 25% of squamous cell lung
cancers stain positive for TTF-1.
Distinguishing mesothelioma from
adenocarcinoma can sometimes prove to
be quite challenging!® Immunohisto-
chemical analysis, rather than electron
microscopy, is increasingly being used to
diagnose mesothelioma; calretinin, Wilms’
tumor-1, and mesothelin may be useful
markers. If the morphologic characteristics
are unclear, a combination of immunohis-
tochemical markers such as MOC-31 (or
Ber-EP4), estrogen receptor, calretinin,
and Wilms’ tumor-1 are used to help distin-
guish mesothelioma of the peritoneum
from serous papillary carcinomas?®
Expression of hepatocyte paraffin 1 anti-
body is found primarily in benign and
malignant hepatocytes and can aid in the
immunohistochemical diagnosis of hepato-
cellular carcinoma® Gross cystic disease
fluid protein 15 (GCDFP-15), a 15-kDa-
monomer protein, is a marker of apocrine
differentiation that is specifically expressed
in breast carcinomas; expression is detected
in 62%-72% of cases!? Uroplakin Ill,
high-molecular weight cytokeratin, throm-
bomodulin, and CK 20 are the markers

typically used for diagnoses in cases
suspected to have a urothelial origin®**
The nuclear transcription factor caudal-
related homeobox 2 (CDX-2), which is the
product of a homeobox gene necessary for
intestinal organogenesis, is expressed in

normal colonic epithelia and most colo-

Table 1. Immunoperoxidase stains used
in the differential diagnosis of CUP.

Stain Primary tumor
ER, PR, GCDFP-15, Breast cancer
Her-2/neu
TTF, CK 7, Lung cancer

surfactant proteins

Neuroendocrine
tumor

Chromogranin,

synaptophysin,

neuron-specific
enolase

P-Hcg, a-fetoprotein ~ Germ cell tumor

CK 7, CK 20, Urothelial

uroplakin 11 malignancy

Calretinin Mesothelioma

Hep Par-1 Hepatocellular
carcinoma

CK 7, CK 20, Colorectal cancer

CDX-2, CEA

Abbreviations: CDX = caudal-related
homeobox; CEA = carcinoembryonic antigen;
CK = cytokeratin; ER = estrogen receptor;
GCDFP = gross cystic disease fluid protein;
Hcg = human chorionic gonadotropin; Hep
Par = hepatocyte paraffin; PR = progesterone
receptor; TTF = thyroid transcription factor.

CK7-/CK 20+

CK 7+/CK 20-

CK 7+/CK 20+

CK 7-/CK 20- —_—

Colorectal

and Merkel
cell carcinoma

Lung, breast, thyroid,
endometrial, cervical, and —_
pancreatic carcinoma
and cholangiocarcinoma

Urothelial, ovarian, and
pancreatic cancer and and
cholangiocarcinoma

Hepatocellular,
renal cell, prostate,
squamous cell

Additional markers

-_— CEA and CDX-2

TIF-1, ER, PR,
GCDFP-15,
and CK 19

Urothelin and WT-1

e 2 Hep Par-1 and PSA

Figure 1. Immunohistochemical analysis of CUP based on cytokeratin (CK) status.
Abbreviations: CDX = caudal-related homeobox; CEA = carcinoembryonic antigen; ER = estrogen receptor;
GCDFP = gross cystic disease fluid protein; Hep Par = hepatocyte paraffin; PR = progesterone receptor;

PSA = prostate specific antigen; WT = Wilms’ tumor
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rectal adenocarcinomas and is often used
to aid in diagnosing gastrointestinal adeno-
carcinoma?®

Figure 1 shows a simple algorithm for
immunohistochemical analysis of adeno-
carcinoma CUP based on CK status.
Additional tests to further define the tumor
lineage are shown in Table 1. Although
immunohistochemical markers can help
select appropriate therapy when used in
conjunction with clinical and imaging
findings, the markers are not very specific
and one should thus avoid overinterpreta-
tion of the testing results.

Serum Tumor Markers and
Cytogenetics

Men with adenocarcinoma and bone meta-
stasis should undergo a PSA test. Beta-
human chorionic gonadotropin and alpha-
fetoprotein levels usually are measured in
cases of undifferentiated or poorly differen-
tiated carcinoma (especially when a
midline tumor is present) to evaluate for
extragonadal germ cell tumors. Most tumor
markers, including carcinoembryonic anti-
gen, CA-125, CA 19-9, and CA 15-3, are
not specific and are thus not helpful in
determining the site of the primary
tumor?*# Similarly, in our view, cytoge-
netic analysis is not helpful now that
immunohistochemical tests are widely
used and can help differentiate a lymph-
oma from epithelial cancers. In a study by
Motzer and colleagues?® 40 patients with
poorly differentiated carcinoma and CUP
underwent cytogenetic analysis. Seventeen
patients (42%) were diagnosed by genetic
analysis, including 12 (30%) with cytoge-
netic changes characteristically seen in
germ cell tumors (eg, isochromosome 12p,
increased 12p copy number, or deletion of
the long arm of chromosome 12). Pantou
and colleagues® studied 20 CUP samples,
and in 5 patients (4 with lymphoma and 1
with Ewing sarcoma), and cytogenetics
aided in the diagnosis of the primary
tumor. The other samples had multiple
complex cytogenetic patterns.

Interpreting the results of older studies
is difficult. At our institution, cytogenetic
and B cell and T cell gene rearrangement
studies are occasionally requested to rule
out lymphoma when the index of suspicion
for lymphoma is high and when the immuno-
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histochemical results are equivocal, a
scenario sometimes encountered with
poorly differentiated neoplasms.

IMAGING STUDIES IN CUP

CT and Mammography

Computed tomography of the abdomen
and pelvis is routinely performed in CUP
cases to locate the primary tumor, evaluate
the extent of disease, and select the most
favorable biopsy site. In the 1980s,
McMillan and colleagues® retrospectively
studied the role of abdominal CT in 46
CUP patients with metastatic adenocarci-
noma or undifferentiated carcinoma. The
primary tumor site was ultimately identified
in 21 patients. CT of the abdomen detected
itin 16 of these patients and demonstrated
additional and often unsuspected meta-
static disease in 656%. CT was superior to
sonography and contrast studies of the
urinary and gastrointestinal tracts. In a
study by Abbruzzese and colleagues®
latent primary tumors were found in 179 of
879 CUP patients (20%), though in the era
of sophisticated imaging, this number is
low (2%-3%). In practice, CT of the chest,
abdomen, and pelvis is routinely performed
in all patients. Mammography should be
performed in all women who present with
metastatic adenocarcinoma.

Conventional work up for cervical CUP
(typically neck adenopathy) presenting
with squamous cell cancer includes CT or
magnetic resonance imaging (MRI) and
panendoscopy. A superficial biopsy of the
tonsil can miss a small primary tumor, and
an ipsilateral (or preferably bilateral) tonsil-
lectomy has been recommended for all pa-
tients presenting with squamous cell
cervical CUP3*

Positron Emission Tomography

The role of positron emission tomography
(PET) in the diagnostic algorithm of pa-
tients with disseminated (noncervical) CUP
remains controversial, with most of the
data being retrospective. The majority of
the PET studies in CUP involve patients
with squamous cell cancer and cervical
adenopathy, a subgroup of patients in
whom the utility of PET has been well
demonstrated. Primary tumors have been
identified in approximately 21%-30% of
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cervical CUP patients; however, these
findings are from small studies®*® Most
physicians agree that 18F-fluorodeoxy-
glucose (FDG)-PET is useful in this patient
population, since it may help guide the
biopsy, determine the extent of disease,
facilitate the appropriate treatment
(including radiation fields), and help with
disease surveillance.

Rusthoven and colleagues® reviewed
16 FDG-PET studies published between
1994 and 2003 that involved a total of 302
patients with  CUP cervical metastases.
The conventional work-up included pan-
endoscopy or CT/MRI. In 10 of the 16
studies, both diagnostic techniques (panen-
doscopy and CT/MRI) were performed
before the diagnosis had been made. The
overall sensitivity, specificity, and accuracy
rates of FDG-PET in detecting unknown
primary tumors were 88.3%, 74.9%, and
78.8%, respectively. FDG-PET detected
approximately 25% of tumors that were not
found on conventional work-up and
detected previously undetected regional or
distant metastases in 27% of patients.

In addition, in two small retrospective
studies, PET detected the primary tumor in
20% of non-cervical CUP patients®*% At
our institution, we typically use PET-CT in
patients with cervical CUP, patients with
solitary metastatic disease (because treat-
ment depends on the extent of disease),
patients with an iodine allergy, and patients
with no evidence of disease who are
undergoing postsurgical adjuvant therapy
(because PET results may influence treat-
ment planning and prognosis).

In the near future, especially with the
addition of intravenous contrast to PET-CT
scanning, one can expect greater use of
PET-CT scans in the CUP setting, and
large well-designed studies of the cost-
effectiveness of PET would be useful.

MRI

Magnetic resonance imaging is a recog-
nized method for assessing isolated axillary
lymph node metastases and suspected
occult primary breast carcinoma (after
negative mammography and sonography
findings). Olson and colleagues® studied
40 women with metastatic disease of the
axillary nodes and no primary tumor on
mammography. In 28 women (70%), a pri-
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mary tumor was found on MRI using a dedi-
cated breast coil. Five of the 12 women
with negative breast MRI findings under-
went modified radical mastectomy; in four,
no tumor was found in the mastectomy
specimen. These findings suggest that MRI
is effective at detecting breast cancer in up
to 75% of women presenting with axillary
adenopathy. MRI of the breast also can
influence surgical management, as sug-
gested by the finding in this study that
negative breast MRI results are associated
with a low-yield at mastectomy.

ROLE OF DNA MICROARRAY
AND REVERSE TRANSCRIPTION
POLYMERASE CHAIN REACTION
IN DIAGNOSING CUP

Developing therapeutic strategies, especi-
ally those involving targeted therapy, can
be challenging in CUP cases, and use of
DNA microarrays and reverse transcription
polymerase chain reaction (RT-PCR) tech-
niques promise to ultimately be of help in
this regard.

Gene expression studies require a
training set of gene profiles of known can-
cers that represents the tumor types that
are thought to be present in the study
population. Neural network programs have
been used to develop predictive algorithms
from the gene expression profiles. Typi-
cally, a set of gene profiles from known
cancers (preferably from metastatic sites)
is used to train the software. The program
can then be used to predict the origin of
the test tumor. Comprehensive gene
expression databases that have become
available for common cancer types may be
useful for CUP. Investigators have used
expression data from normal differentiated
tissues to identify conserved expression
profiles found in malignant tissue and thus
predict the tissue of origin**

Su and colleagues* described the use
of large-scale RNA profiling and super-
vised machine learning algorithms to con-
struct a first-generation molecular classifi-
cation system for the 11 cancers that
account for 70% of all cancer-related deaths.
The predictor gene subsets included
genes with expression that was specific to
the tissue of origin and genes with elevated
expression in cancer. The authors used a
set of 100 primary carcinomas from 10 com-
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mon tumor types. A predictive algorithm
was developed using 110 of the 9,198 genes
that were minimally expressed in these
tumors. The algorithm was then tested
against additional 75 blinded samples, in-
cluding 12 metastatic samples, and accu-
rately identified the tumor of origin in more
than 90% of cases. Eleven of the 12 meta-
stasis test cases were classified correctly.

Tothill and colleagues® used data
generated from both quantitative PCR
(low-density array to allow the use of both
fresh-frozen and formalin-fixed paraffin-
embedded tissue) and a microarray to
train and validate a cross-platform support
vector machine (SVM) model to detect the
primary cancer. They applied SVM classi-
fiers to 13 cases of CUP; in 11 cases, the
predictions were supported by data from
the patients’ clinical histories.

However, because the primary tumor
site is unknown in CUP, validating the pri-
mary tumor site can be challenging; pre-
dictions must be supported by clinical and
pathologic findings. Prospective indirect
validation trials are currently evaluating the
utility of molecular studies in CUP.

TREATMENT

General Considerations

The results of CUP clinical trials are diffi-
cult to interpret given the heterogeneity of
the cancers involved. In addition, no multi-
institutional trials have been conducted
involving  specific subsets of CUP. The
median survival duration of patients with
disseminated CUP is approximately 6 to 10
months. Systemic chemotherapy is the
main treatment modality for most patients,
but surgery, radiation therapy, and even
periods of observation are important.
Prognostic factors include performance
status, locations of and number of metas-
tases, response to chemotherapy, and
serum lactate dehydrogenase level. Culine
and colleagues® recently developed and
retrospectively validated a prognostic
model that includes performance status
and serum lactate dehydrogenase levels,
allowing patients to be assigned to one of
two subgroups with divergent outcomes.
Further prospective trials using this prog-
nostic model are warranted. Clinically,
some CUP diagnoses fall in favorable

prognostic subsets and are discussed
below. Others, including disseminated
CUP, have a less favorable prognosis.

Treatment of Prognostically
Favorable Subsets of CUP

Favorable subgroups are important to
identify, because specific treatment may
significantly extend survival.

Isolated Axillary Adenopathy

With Adenocarcinoma or
Carcinoma in Women

Women with isolated axillary adenopathy
and adenocarcinoma or carcinoma should
be treated for stage Il or Il breast cancer
and are candidates for breast MRI if their
mammography and sonography results are
negative. If breast MRI results are positive,
lumpectomy and radiation therapy to the
ipsilateral breast should be considered for
local disease control” If the clinical and
imaging presentations suggest breast cancer,
axillary lymph node dissection followed by
chemotherapy and radiation therapy (and
hormonal therapy if appropriate) is the
standard approach. At our institution, we
often use neoadjuvant systemic therapy
followed by surgery, especially in patients
with bulky nodal disease. Immunohisto-
chemical analysis of estrogen and proges-
terone receptors and Her-2/neu can help
determine the appropriate treatment.

Peritoneal Carcinomatosis
Suggestive of Primary Peritoneal
Carcinoma in Women

Primary peritoneal papillary serous carci-
noma (PPSC) refers to CUP with carcino-
matosis and the pathologic and laboratory
(elevated CA-125 antigen) characteristics
of ovarian cancer but no ovarian primary
tumor identified on transvaginal sonog-
raphy or laparotomy. Patients with PPSC
are candidates for ovarian cancer treat-
ment—ie, cytoreductive surgery followed
by adjuvant taxane- and platinum-based
chemotherapy. In a study by Pentheroudakis
and colleagues,®® women with peritoneal
carcinomatosis who had undergone
surgical debulking and chemotherapy
experienced median progression-free and
overall survival durations of 7 and 15
months, respectively (median follow-up,
60 months).
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Midline Adenopathy or Poorly
Differentiated or Undifferentiated
Carcinoma

Men with poorly differentiated or undiffer-
entiated carcinoma that presents as
midline adenopathy should be evaluated
for extragonadal germ cell malignancy.
Cytogenetic analysis (for isochromosome
12p) was used in the past to diagnose
extranodal germ cell cancer, but is rarely
used now. In the past, patients with extra-
gonadal germ cell cancer were sometimes
misdiagnosed with CUP. Some patients
with poorly differentiated or undifferenti-
ated carcinoma that presents as midline
adenopathy exhibit a response to platinum-
based combination chemotherapy, even
without a clear diagnosis of germ cell
cancer. A small number of long-term sur-
vivors have been reported.

Low-Grade Neuroendocrine
Carcinoma

Patients with low-grade neuroendocrine
carcinoma may have an indolent disease
course; thus, treatment decisions are
based on symptoms and tumor bulk. It is
important to differentiate between low-
grade and high-grade neuroendocrine
CUP (high-grade neuroendocrine cancers
have a high mitotic index, necrosis, and
hemorrhage on pathologic evaluation).
Patients with low-grade neuroendocrine
cancers are often treated with somatostatin
analogs alone for hormone-related symp-
toms (eg, diarrhea, flushing, and nausea).
Specific local therapies (embolization) or
systemic therapy is indicated if the patient
is symptomatic with significant tumor
growth or if the hormone-related symp-
toms cannot be controlled with endocrine
therapy.

Cervical Adenopathy With

Squamous Cell Carcinoma

Patients with cervical adenopathy with
squamous cell carcinoma should undergo
triple endoscopy with biopsies of incon-
spicuous sites, a unilateral or bilateral
tonsillectomy, and CT or PET-CT of the
neck and chest to search for the primary
tumor and determine tumor stage. Patients
with early stage disease are candidates for
node dissection and radiation therapy,
which can result in long-term survival. The
utility of chemotherapy in these patients is
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unknown, though chemoradiation therapy
or induction chemotherapy is often used and
is beneficial in bulky N2 and N3 disease.

Solitary Metastases
Some patients with solitary CUP metas-
tases are candidates for aggressive
trimodality management, which can result
in prolonged disease-free survival and
even cure. In selected patients who
present with solitary liver or other solid
organ CUP metastases, our institutional
approach is to first use neoadjuvant
chemotherapy or chemoradiation therapy
instead of surgery, allowing us to gauge the
cancer’s aggressiveness. Patients with
stable or responsive disease are most likely
to experience a favorable oncologic out-
come with surgery (this is particularly
important given the heterogeneity of CUP
and the potential morbidity of surgery). In
addition, neoadjuvant chemotherapy is
used to treat micrometastatic disease and
downstage the lesion to maximize the
potential for a margin-negative resection.
We do not advocate this approach in all
patients with solitary metastatic CUP or
suggest that it should constitute standard
of care in this setting. Since the role of
neoadjuvant therapy in this setting is
unproven, definitive local therapy can also
be considered as standard treatment. A
prospective clinical trial of preoperative
chemotherapy and surgery for solitary
nodal and visceral metastasis is warranted;
however, given the sample size needed,
such a study would likely not be feasible.

Treatment of Prognostically

Unfavorable Subsets of CUP

Median survival for patients with CUP and
disseminated disease is 8 to 10 months.
Performance status plays a critical role in
treatment planning. Imaging and pathology
evaluation helps select the best therapy for
CUP patients. CUP subsets with relatively
unfavorable prognosis are discussed here.

Non-PPSC Peritoneal
Carcinomatosis

Presentation of non-PPSC peritoneal carci-
nomatosis as CUP is not uncommon.
Gastric, appendicular, colon, and pancreatic
cancers, as well as cholangiocarcinoma
are all possible primary tumors in these
cases. Imaging, endoscopy, and pathologic
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evaluations help with the overall evaluation.

In patients with carcinomatosis and an
immunohistochemical profile favoring colon
cancer (CK 7-/CK 20+ and CDX-2+), use
of a colon cancer regimen is a reasonable
treatment approach, though data com-
paring response rates and survival using
this approach to outcomes with “conven-
tional CUP” regimens are lacking. The
differential diagnosis for signet ring cell
adenocarcinoma with carcinomatosis is
broad in cases in which an immunohisto-
chemical analysis has ruled out colon
cancer. Possible primary tumors include
gastric, pancreatic, and appendicular
tumors, cholangiocarcinoma, and, in women,
lobular breast cancer. A calretinin stain
can help differentiate between peritoneal
mesothelioma and adenocarcinoma. In
addition, pseudomyxoma peritonii may
present as CUP; these patients may be
candidates for cytoreductive surgery and
hyperthermic intraperitoneal chemotherapy.

Liver Metastases and CUP

Isolated liver metastases are common in
CUP adenocarcinoma. The differential diag-
nosis includes hepatocellular carcinoma,
intrahepatic cholangiocarcinoma, and meta-
static adenocarcinoma. Unfortunately, no
specific immunohistochemical or serum
markers are effective at differentiating
between cholangiocarcinoma and metastatic
adenocarcinoma. Risk factors, imaging, and
pathologic findings can guide systemic

therapy decisions.

Systemic Therapy for CUP

Traditionally, cisplatin-based combination
chemotherapy regimens have been used
to treat patients with CUP. In a phase Il
study by Greco and Hainsworth* 55 CUP
patients (51 of whom were chemotherapy-
naive) were treated with paclitaxel, carbo-
platin, and oral etoposide every 3 weeks.
The overall response rate was 47%, and
the median overall survival duration was
13.4 months. Briasoulis and colleagues®
reported similar results in 77 CUP patients
treated with paclitaxel and carboplatin.
Patients with nodal or pleural disease and
peritoneal carcinomatosis had higher
response rates (compared with patients
with visceral disseminated disease) and
overall survival durations of 13 and 15

months, respectively.
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More recent studies have incorporated
newer agents, such as gemcitabine, irino-
tecan, and targeted agents. In a phase Il ran-
domized trial by Culine and colleagues®
80 patients received gemcitabine plus cis-
platin or irinotecan plus cisplatin. Among
78 evaluable patients, objective responses
were observed in 21 (55%) in the gemcita-
bine/cisplatin arm and 15 (38%) in the
irinotecan/cisplatin arm. The median survival
durations were 8 and 6 months, respec-
tively (median follow-up, 22 months).

The utility of second-line chemotherapy
in CUP is unclear. Hainsworth and col-
leagues® reported on 39 patients treated
with gemcitabine in a salvage setting (most
patients’ disease had not responded to a
previous regimen containing platinum and
a taxane, and only 21% of patients had
ever experienced a response to previous
therapy). The overall partial response rate
was 8%, and 25% of patients experienced
a minor response or stable disease with im-
proved symptoms. The median time to pro-
gression for patients who experience a partial
response or stable disease was 5 months,
and the treatment was well tolerated.

Preliminary data on combination
targeted therapy are available. Hainsworth
and colleagues® determined the effective-
ness of bevacizumab and erlotinib in 51
patients, 25% of whom were chemotherapy
naive with advanced bone or liver metas-
tases and 75% of whom had been treated
with one or two chemotherapy regimens.
Responses were noted in 4 patients (8%),
and 30 patients (59%) experienced stable
disease or a minor response. The median
overall survival duration was 8.9 months,
with 42% of patients alive at 1 year.

An algorithm based on immunohisto-
chemical analysis and clinical presentation
may facilitate selection of treatment in pa-
tients with CUP, and this approach cur-
rently is being evaluated at our institution.
For example, patients with TTF-1—positive
cancers can be treated with a lung cancer
regimen, patients with CK 20+/CK 7-
cancers may receive colorectal cancer regi-
mens, and those with cancers suggestive
of pancreaticobiliary origin can be treated
with gemcitabine-based regimens. A ran-
domized trial comparing “standard” CUP
chemotherapy vs. chemotherapy tailored
to pathology (including DNA microarray or
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RT-PCR data) would be of considerable
interest.

DISCUSSION

A focused search for the primary tumor is
recommended in CUP cases. Identifying
patients with prognostically favorable
disease is important, since they may have
substantial benefit from directed treatment
and experience prolonged survival. How-
ever, for most CUP patients, resistance to
available cytotoxic therapy occurs frequently
and prognosis is grim. The response rates
among known cancer types have incre-
mentally improved over the past decade;
thus, we anticipate higher overall response
rates with new targeted regimens for
selected CUP patients. With a robust
immunohistochemical panel (directed
approach) and the use of emerging molec-
ular data, we hope to create a tailored
treatment algorithm for CUP patients.
Whether CUP has a molecular genotype-
phenotype that is distinct from metastases
of known primary tumors remains to be
elucidated. The identification of specific
CUP-related molecular and biochemical
targets may help us identify appropriate
targeted agents for individual patients with
this disease.
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