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Abstract
An accurate cancer diagnosis is critical as it can direct the use of site-directed, and potentially more effective, treatment options for specific
types of cancer. A differential or uncertain diagnosis could prevent cancer patients from receiving optimal treatment, thus affecting their
overall prognosis. Advances in molecular technology have led to the development of molecular cancer classifiers that can direct or confirm
the diagnosis of metastatic cancers which would otherwise be considered uncertain or unknown. This case report describes the role of
molecular diagnostics in the evaluation of a patient with a large pancreatic mass and a history of breast cancer. Results from a 92-gene
molecular profiling assay (CancerTYPE ID®) predicted that this new mass was breast cancer. This diagnosis allowed for effective treatment
and complete response in this patient.
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Despite the increasing sophistication of methods for detecting and
diagnosing cancer, these methods fail to reveal a primary site of origin
for a subset of patients with metastatic disease. Histopathology, the
traditional cornerstone of cancer diagnosis, relies on cell morphology
and tissue architecture, but can be subjective. Immunohistochemical
analysis of specific tumor markers, in addition to histology and clinical
findings, also aids in a differential cancer diagnosis, but can be subjective
or misinterpreted as well, since many metastatic tumors do not retain
the morphologic or phenotypic characteristics of their organ of origin.1,2
Despite comprehensive work-up, the tissue of origin remains uncertain or
unknown in approximately 10–15 % of metastatic cases, and the possibility
of misclassification remains a challenge. Failure to identify the primary
origin of cancer of a metastasis despite extensive clinical work-up can lead
to a diagnosis of carcinoma of unknown primary origin (CUP), or occult
primary malignancy, and highlights the importance of diagnosis of the
primary site.1,3,4 CUP accounts for approximately 3–5 % of all
malignancies.1,3,4 A tumor’s primary anatomic site of origin usually dictates
the optimal treatment, expected outcome, and overall prognosis for a
cancer patient. The overall prognosis for patients with CUP is usually poor,
with a median survival of three to nine months, even with newer treatment
regimens.5–10 Multiple empiric chemotherapy regimens have been used for
CUP patients, but there are few randomized data to support a specific
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regimen.11 The median survival in randomized studies is approximately
seven months, which is both poor and significantly less than the expected
survival for patients with breast and bowel malignancy following standard
therapy.12 Survival improvement has been demonstrated in the CUP subset
of patients if the primary site is identified, allowing for specific therapy to
be initiated.2,13–17 Unfortunately, primary tumor detection remains a
challenge in CUP: currently, the accuracy rate of a diagnostic work-up for
CUP by histopathology, immunohistochemistry, and radiologic or other
clinical methods is only 20–30 %.12,18,19 Additionally, extensive CUP work-up
is expensive and time-consuming.20 Therefore, there is a need for more
sophisticated tools to aid in correct primary diagnosis, particularly with the
development in the last decade of targeted biologic therapies for specific
tumor types, such as trastuzumab in breast cancer,21 erlotinib in lung
cancer,22 and bevacizumab in renal cell,23 breast,24 and colorectal cancers,25
to name a few.
In recent years, gene-expression-based techniques known as molecular
cancer classification or gene profiling tests have been developed to
assist in the diagnosis of malignancies.1,2,20,26–32 These assays are based on
the hypothesis that, whereas the phenotype of a poorly differentiated
tumor can differ from the tissue of origin, gene expression pattern
remains more constant.2 One such molecular profiling assay is the
CancerTYPE ID®, a 92-gene panel realtime polymerase chain reaction
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(RT-PCR) test. This assay identifies the most likely tumor origin based on
the expression profiles of 87 informative genes and five reference genes
analyzed by RT-PCR of RNA extracted from sections of formalin-fixed
paraffin-embedded tissue. This RT-PCR-based test has been shown to
have an accuracy of 85–87 % and over 99 % specificity in classifying 30
main tumor types and 54 subtypes.26,27

Figure 1: Positron Emission Tomography–Computed
Tomography Scan of the Patient

A

Case Report
A 63-year-old woman with a history of breast cancer presented during a
routine visit with severe epigastric pain radiating to her back, anorexia,
and weight loss (15lb over two months). A positron emission tomography–
computed tomography scan showed a large pancreatic mass and diffuse
retroperitoneal and pelvic lymphadenopathy (see Figure 1A).
Six years previously, the patient had been diagnosed with breast carcinoma
as detected by a routine mammogram. The tumor was 1.5 cm in size and
was an ER-positive, PR-negative poorly differentiated carcinoma. The
patient underwent lumpectomy and axillary lymph node dissection, which
were negative. The patient had been treated with radiation therapy and
adjuvant hormonal therapy with an aromatase inhibitor.
B
Given the patient’s history, there was doubt as to whether this new
pancreatic mass was a primary pancreatic carcinoma with lymph
node metastasis or a new metastasis from the breast carcinoma with
metastasis to the pancreas and lymph nodes. Histopathology of the
pancreatic
lesion
reported
an
adenocarcinoma
consistent
with pancreatic primary, and was negative for ER, PR, CK-20, CEA and p53,
and positive for Her-2, pancytokeratin, CK-7 and mucicarmine. Notably, the
tumor was negative for ER which would indicate a switch in receptor status
if it was recurrent breast cancer. Her2/neu amplification was positive by
immunohistochemistry. Given that adenocarcinomas other than breast
cancer, such as gastric, pancreatic, or endometrial, have been reported to
be positive for Her2/neu, this was not considered diagnostic of metastatic
breast carcinoma. Although Ca-19-9 was normal, primary pancreatic
cancer could not be ruled out as the reported sensitivity and specificity for
pancreatic cancer is reported to be 80 % and 90 %, respectively.
A definitive diagnosis was needed because therapy and prognosis would
be significantly affected depending on whether it was metastatic pancreatic
carcinoma or breast carcinoma, so we ordered the 92-gene assay for
molecular cancer classification (Cancer TYPE ID). The 92-gene assay
predicted a strong likelihood for breast carcinoma as the patient’s biopsy
sample demonstrated significant similarity to breast cancer (P = 2.4 x 10-7).
The patient was started on chemotherapy with paclitaxel and carboplatin
plus trastuzumab, and achieved complete remission after only about three
months of chemotherapy (see Figure 1B). This is a regimen known to be
active in breast carcinoma but not in pancreatic carcinoma.

A: The scan shows a large pancreatic mass and diffuse retroperitoneal and pelvic
lymphadenopathy at diagnosis. B: Complete remission in the same patient following three
months of treatment with paclitaxel and carboplatin and trastuzumab.

More than 43,000 people develop exocrine pancreatic cancer each year in
the US and, because of its aggressive character and the fact that most
patients present with relatively advanced disease, most die from the
disease. Median survival is eight to 12 months for patients with locally
advanced unresectable disease and only three to six months for those who
present with metastases.

Discussion

Although metastatic breast cancer is unlikely to be cured, meaningful
improvements in survival have been seen with the introduction of newer
systemic therapies.33–5 Median overall survival approaches two years,
with a range from a few months to many years.36 The patient discussed

Metastasis to the pancreas is much less common than primary
pancreatic carcinoma. Breast carcinoma commonly metastasizes to
distant organs such as the lung, bones, liver, or brain, but metastases
from breast carcinoma to the pancreas are relatively less common. The
patient’s presentation of abdominal pain is one of the most common
presenting symptoms for primary pancreatic carcinoma.

above was treated with combination therapy specific for metastatic
breast carcinoma and not pancreatic carcinoma and still we achieved
complete remission. This also confirms that her diagnosis by genetic
assay was accurate. These results highlight the premise that accurate
diagnosis of the primary site is critical for effective, site-specific
cancer therapy. n
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