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BACKGROUND AND RATIONALE

METHODS

RESULTS

Molecular profiling may be useful to identify the primary site and 
direct therapy for patients with unknown primary cancer.

Most patients with unknown primary cancer never have their 
primary site found and the accuracy of molecular profiling 
diagnoses are difficult to verify.

We identified a group of unknown primary cancer patients who 
had their primary sites subsequently found during their clinical 
course, and performed a 92-gene real-time polymerase chain 
reaction (RT-PCR) assay (CancerType ID; bioTheranostics, Inc.) 
on tissue from their initial diagnostic biopsy (Arch Pathol Med 
130:465, 2006).

The tissue of origin predicted by the molecular profiling assay 
was then compared to the actual primary site identified clinically 
(latent primary site).
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CONCLUSIONS
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RESULTS OF MOLECULAR PR OFILING ASS AY COMPARED TO 
CLINICALLY IDENTIFIED LATENT PRI MARY SITE

20 of 28 (71.4 %) RT-PCR assays were successful (8 biopsies had either insufficient tumor or poorly preserved RNA 
in the specimen).

Clinicopathologic features, molecular profiling assay results, and actual primary sites are detailed for each of these 
patients in the table.

15 of 20 predictions of the site of origin (75%) were accurate, corresponding to the actual latent primary sites later 
identified from 1-58 months (median 10 months) after the initial diagnosis of unknown primary cancer.

Primary sites correctly identified included breast (4), ovary/peritoneal (4), non-small cell lung cancer (3), colorectal 
(2), gastric (1), and melanoma (1).

3 predictions were inaccurate (colorectal, testicular, sarcoma) in patients with gastroesophageal, pancreas and non-
small cell primaries, and 2 assays were unclassifiable in patients with non-small cell lung cancer.
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RT-PCR performed on FFPE initial 
diagnostic tissue was accurate in 
predicting the actual primary site 
of origin in 15 of 20 patients (75%) 
with unknown primary cancer who 
eventually had their latent primary sites 
identified clinically.
These data provide a direct validation 
of the reliability of this RT-PCR assay 
in predicting the actual primary site in 
patients with unknown primary cancer.
Molecular profiling may provide the 
basis for more successful site-directed 
therapy for patients when used in 
concert with clinical features and 
immunohistochemical stains.
Prospective studies of RT-PCR are 
required to determine if site-directed 
therapy will improve the survival of 
unknown primary cancer patients 
compared to treatment with empiric 
chemotherapy.
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Age/
Sex 

Biopsy Site Light Microscopic 
Histology

Molecular Assay 
Diagnosis

Actual Primary 
Site

Correct Primary Site 
Identified (N=15)

59F Axillary node PDC Breast Breast
65F Axillary node PDA Breast Breast
51F Supraclavicular node PDC Breast Breast
64F Supraclavicular node PDA Breast Breast
85F Chest wall mass PDA Ovary Primary peritoneal
69F Inguinal node Adenocarcinoma Ovary Primary peritoneal
87F Omentum PDA Ovary Primary peritoneal
68F Paratracheal mass PDC Ovary Ovary
49F Mesenteric node PDA Intestine Colon
61M Liver PDA Intestine Colon
42F Brain PDA NSCLC NSCLC
67M Subcutaneous mass Squamous carcinoma NSCLC NSCLC
59M Brain PDA NSCLC NSCLC
74M Bone Adenocarcinoma Gastric Gastric
76M Axillary node PDC Melanoma Melanoma

Primary Site Indeterminate 
by Assay (N=2)

60M Small intestine PDC Unclassifiable NSCLC
38M Mediastinal node PDA Unclassifiable NSCLC

Incorrect Primary Site 
Identified (N=3)

61M Supraclavicular node PDC Testis Pancreas
62M Retroperitoneal node PDA Colorectal Gastric
75M Chest wall mass PDC Soft tissue sarcoma NSCLC

38 of 501 unknown primary cancer patients (7.6%) seen between 
2000 and 2008 had their primary site tumor subsequently 
identified during life.

28 of these 38 patients (73.7%) had initial tissue biopsies available 
(excluding fine needle aspiration cytology) and are the subject of 
this study.

The RT-PCR assay was performed on unstained slides prepared 
from the formalin-fixed paraffin-embedded (FFPE) initial biopsies 
of these 28 patients, and the assay predictions were compared 
to the actual latent primary sites which were identified during the 
clinical course.

The RT-PCR assays were performed and interpreted without 
clinical or pathological data (other than sex, biopsy site, and 1 
hematoxylin/eosin stained slide to confirm the presence of tumor).
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PDC = Poorly Differentiated Carcinoma;
PDA = Poorly Differentiated Adenocarcinoma; NSCLC = Non-Small Cell Lung Cancer


