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sive Cancer Network® (NCCN®) makes no representation 
or warranties of any kind regarding the content, use, or ap-
plication of the NCCN Guidelines and NCCN Guidelines 
Insights and disclaims any responsibility for their applications 
or use in any way.
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Guidelines are available at NCCN.org.
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Abstract
The NCCN Guidelines for Occult Primary tumors provide recommendations for the evaluation, workup, management, and follow-up 
of patients with occult primary tumors (cancers of unknown primary). These NCCN Guidelines Insights summarize major discussion 
points of the 2014 NCCN Occult Primary panel meeting. The panel discussed gene expression profiling (GEP) for the identification 
of the tissue of origin and concluded that, although GEP has a diagnostic benefit, a clinical benefit has not been demonstrated. The 
panel recommends against GEP as standard management, although 20% of the panel believes the diagnostic benefit of GEP war-
rants its routine use. In addition, the panel discussed testing for actionable mutations (eg, ALK) to help guide choice of therapy, but 
declined to add this recommendation. (J Natl Compr Canc Netw 2014;12:969–974)
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Overview
Occult primary tumors, or cancers of unknown pri-
mary (CUPs), are defined as histologically proven 
metastatic malignant tumors whose primary site can-
not be identified during pretreatment evaluation.1,2 
These tumors have a wide variety of clinical presen-
tations, and most patients have a poor prognosis. Pa-
tients with occult primary tumors often present with 
general complaints, such as anorexia and weight loss. 
Early dissemination, aggressiveness, and unpredict-
ability of metastatic pattern are characteristic of 
these tumors.3 Life expectancy is very short, with a 
median survival of 6 to 9 months.4

Tissue of Origin Identification
In an attempt to identify the tissue of origin of occult 
primary tumors, biopsy specimens are often analyzed 
using immunohistochemistry (IHC).5–8 In addition, 
gene expression profiling (GEP, or gene signature pro-

NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention is 
appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.

Version 3.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

OCC-1

aFor many patients the apparent uncertainties surrounding the diagnosis of an unknown primary cancer may result in significant psychosocial distress and increased 
difficulty in accepting treatment options. Empathetic discussion about the natural history of these types of cancer and their prognosis, and the provision of support 
and counseling both by the primary oncology team and specialized services may help to alleviate this distress. See NCCN Guidelines for Distress Management.

bRoutine use of PET/CT is not recommended. PET/CT scans may be warranted in some situations.
cBased on clinical findings.
dSee Immunohistochemistry Markers for Unknown Primary Cancers (OCC-A).
eThere may be diagnostic benefit, not necessarily clinical benefit. The use of gene signature profiling is a category 3 recommendation.

INITIAL EVALUATION WORKUP PATHOLOGIC DIAGNOSIS

Suspected
metastatic
malignancya

• Complete H&P, including 
breast, genitourinary, 
pelvic, and rectal exam, 
with attention to and 
review of:
�Past biopsies or 

malignancies
�Removed lesions
�Spontaneously 

regressing lesions
�Existing imaging studies

• CBC
• Electrolytes
• Liver function tests
• Creatinine
• Calcium
• Chest/abdominal/pelvic CTb 

scan 
• Hemoccult
• Symptom directed 

endoscopyc 

Biopsy:
• Core needle biopsy 

(preferred) and/or FNA 
of most accessible site

• Consult pathologist for 
adequacy of specimen 
and additional studies 
including 
immunohistochemical 
stainsd

• Gene signature profi ling 
for tissue of origin is not 
recommended for 
standard management at 
this timee

Epithelial; not 
site specifi c

See Clinical
Presentation
(OCC-2)

Lymphoma and
other hematologic
malignancies

See NCCN
Guidelines Table
of Contents

Thyroid 
carcinoma

Melanoma

Sarcoma

Germ-cell 
tumor

Nonmalignant
diagnosis

See NCCN Guidelines
for Thyroid Carcinoma

See NCCN Guidelines 
for Melanoma

See NCCN Guidelines
for Soft Tissue Sarcoma 

See NCCN Guidelines 
for Testicular Cancer

Further evaluation
and
Appropriate follow-up
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the tissue of origin of CUPs. This assay is based on 
the presence of microRNAs (miRNAs), which are 
noncoding RNAs that regulate gene expression and 
show high tissue specificity.22–24 Using a panel of 48 
miRNAs, blinded sets of samples were identified 
with an accuracy of 85% to 89%.22,23 When this as-
say was prospectively studied in patients with occult 
primary tumors, the tissue of origin diagnosed was 
consistent with clinical and/or pathologic features of 
the disease in 62 of 74 patients (84%).24 This assay is 
commercially available. This research group recently 
developed a second-generation microarray assessing 
the levels of 64 miRNAs to identify 42 tumor types.25 
The assay was validated on a set of 509 blinded sam-
ples and showed a sensitivity of 85%. 

Several GEP tests are now commercially available 
and are being evaluated in prospective clinical stud-
ies in an attempt to determine whether the informa-
tion they provide translates into clinically meaningful 
benefit for patients.26 In one study, 32 patients whose 
tumors were classified as being of colorectal origin by 2 
GEP assays (the 10-gene assay of Talantov et al11 and 
the 92-gene assay of Ma et al13) showed a response to 
colorectal chemotherapy regimens as expected for pa-
tients with stage IV colorectal cancer.27 Results from a 
prospective, nonrandomized phase II study of 289 pa-
tients with CUPs in which treatments were based on 
the identification of primary sites by the 92-gene assay 
showed that clinical features and response to treat-
ment were generally consistent with assay results.26 
Although the median survival time of 12.5 months 
in the subset of patients that received GEP-directed 
treatment was better than that in the predefined his-
torical cohort, the panel believes that similar results 
might be expected from empiric use of these regimens 
in a group of patients with unknown primary cancer 
predominantly below the diaphragm who have good 
performance status (PS). Thus, the clinical benefit 
from use of these molecular assays, remains to be de-
termined. A recent review compared 3 commercially 
available tests.28

IHC vs GEP
In a recent, blinded, multicenter study by Handorf et 
al,29 the diagnostic accuracy of the 1550-gene GEP 
assay was compared with that of IHC staining in 
a set of metastases from known primaries. The re-
sults indicated that the accuracies were similar, with 
89% accuracy for GEP and 83% accuracy for IHC 
(P=.013). A similarly designed study by Weiss et 

filing) or other molecular profiling assays have been 
developed to attempt to identify the tissue of origin 
in these patients.9,10 The hope is that through basing 
treatment on the suspected tumor type, patient out-
comes will be improved.

Molecular Profiling
Talantov et al11 developed a GEP assay designed to 
detect tumors originating from the lung, breast, colon, 
ovary, pancreas, and prostate through evaluating the 
expression of 10 specific genes using real-time quanti-
tative reverse-transcription polymerase chain reaction 
(qRT-PCR). In a blinded study, this assay identified 
the tissue of origin of metastatic carcinomas for which 
the primary was known in 204 of 260 tested samples, 
with an overall accuracy of 78%. Varadhachary et al12 
assessed the feasibility of this assay retrospectively in 
104 patients with CUPs. A presumed tissue of origin 
was identified in 61% of patients, and the results were 
believed to be compatible with clinicopathologic fea-
tures and response to therapy in most cases.

Similarly, Ma et al13 developed a 92 gene–based 
qRT-PCR assay to identify the site of origin of meta-
static tumors, especially in patients with CUPs. In a 
retrospective multicenter study, this assay identified 
primary sites in 75% of patients after the initial diag-
nosis of CUP.14 A more recent validation study of 149 
archival tumor specimens found similar rates (74%–
77%) of diagnostic accuracy compared with identified 
primary tumors, IHC diagnoses, and clinical/histolog-
ic findings.15 This test is commercially available.

Using a microarray approach, Monzon et al16,17 
developed a 1550-gene test, which had an 88% sen-
sitivity and a 99% specificity for diagnosing uncer-
tain primary tumors in a blinded multicenter valida-
tion study.18 This test is also commercially available.

Another microarray GEP assay has been devel-
oped that assesses the expression of 495 genes to 
identify the tissue of origin.19 This assay has also been 
validated20 but is not currently commercially avail-
able in the United States. A recent feasibility study 
by GEFCAPI (Groupe d’Etude Français des Carci-
nomes de site Primitif Inconnu) found that use of 
this test changed clinical management in as many as 
50% of cases.21 This group is planning a randomized 
phase III trial to assess changes in progression-free 
survival (PFS) between patients with CUP treated 
empirically and those treated based on results of GEP.

Another form of molecular profiling has recently 
generated some interest for its potential to identify 
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al30 compared the 92-gene GEP assay with IHC and 
found similar results (79% accuracy for GEP vs 69% 
for IHC; P=.019). The Handorf study29 also showed 
that performing additional rounds of IHC testing af-
ter a first round generally failed to provide additional 
diagnostic information. The panel thus recommends 
that only one round of staining (8–10 stains) be per-
formed when IHC is used.

Panel Recommendations Regarding Tissue of 
Origin Identification
Overall, the panel believes that neither IHC, a di-
agnostic tool in widespread use, nor GEP should be 
used indiscriminately. The panel finds it noteworthy 
that thus far the literature on GEP and IHC in the 
workup of CUPs has focused far more on establishing 
a tissue of origin than on establishing whether such 
identification leads to better outcomes in patients.

Currently, the panel believes that available 
outcomes data are not sufficient to recommend the 
routine use of molecular profiling in the workup of 
occult primary tumors; use of these tests is thus a cat-
egory 3 recommendation. Therefore, although the 
panel recognizes the diagnostic benefit of GEP, most 
members have concerns that a clinical benefit has 
not been shown. However, some panelists believe 
the diagnostic benefit of GEP warrants its routine 
use. Consequently, the panel added a footnote to the 
2014 version of the NCCN Guidelines explaining 
that the use of molecular profiling as standard man-
agement is a category 3 recommendation. Overall, 
the panel does not recommend molecular profiling 
for identifying tissue of origin as standard manage-
ment in the diagnostic workup of patients with CUP. 

Testing for Actionable Mutations
The panel also discussed whether to recommend test-
ing for actionable mutations (eg, EGFR and ALK 
mutations if lung cancer is suspected), using either 
individual gene testing or comprehensive profiling, to 
guide choice of therapy. Identification of certain mu-
tations would allow molecularly targeted agents to be 
given to patients in attempt to improve outcomes. For 
example, crizotinib is used in patients with locally ad-
vanced or metastatic non–small cell lung cancer posi-
tive for the ALK gene rearrangement,31–33 and could 
therefore be tried in patients with ALK mutations 
and CUPs of possible lung origin. The panel noted, 
however, that data in the CUP setting for such an ap-

proach are lacking. Furthermore, some panel members 
reported that they have not seen good results from 
such an approach in their clinical experience. For 
these reasons, the panel declined to add a recommen-
dation for actionable mutation testing in the 2014 
version of the guidelines.

Conclusions
These NCCN Guidelines Insights for Occult Pri-
mary tumors highlight the shift in consensus for the 
recommendation against routine molecular profiling 
for identifying tissue origin. This year, more panel-
ists support GEP for standard diagnostic workup, be-
cause they believe the diagnostic benefit is sufficient 
to warrant this recommendation. However, most of 
the panelists still believe that a clinical benefit must 
be shown before GEP can be recommended as part of 
standard management (thus a statement was added 
explaining that the use of GEP is a category 3 recom-
mendation). The panel also believes that, until more 
robust outcomes and comparative effectiveness data 
are available, pathologists and oncologists must col-
laborate on the judicious use of both GEP and IHC 
on a case-by-case basis, with the best possible indi-
vidualized patient outcomes in mind.

The panel also discussed testing for actionable 
mutations, with the intention of administering mo-
lecularly targeted therapy, but did not include that 
recommendation, citing a lack of data showing a 
clinical benefit with this approach.
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round generally failed to provide 
additional diagnostic information.

c.  Both of the above.
d.  None of the above.

3.  True or False: Studies have shown that 
the approach of testing for actionable 
mutations and then treating with the 
corresponding molecularly targeted 
agent leads to improved outcomes in patients with occult 
primary tumors.

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet.

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/48804; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1.  True or False: Most of the NCCN Occult Primary panel be-

lieves that a clinical benefit must be shown before GEP can 
be recommended as part of standard management in the 
diagnostic workup of patients with occult primary tumors. 

2.  Recent studies comparing the accuracies of IHC and GEP as-
says found which of the following?
a.   The accuracies of IHC and GEP for the identification of    

tissue of origin were similar.
b.  Performing additional rounds of IHC testing after a first 


