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CLINICAL PRACTICE

Cancer of Unknown Primary Site

Kanwal Raghav, M.D.!

This Journal feature begins with a case vignette highlighting a common clinical problem.
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,
when they exist. The article ends with the author’s clinical recommendations.

A previously healthy 47-year-old woman presented with abdominal bloating and
discomfort that had worsened over the previous 3 months. Her examination was
notable for abdominal distention with bulging flanks and shifting dullness consis-
tent with ascites. Further workup revealed a normocytic anemia (hemoglobin level,
10.4 g per deciliter; reference range, 12.0 to 14.0), elevated serum cancer antigen 125
level (168 U per milliliter; reference value, <38), and elevated carcinoembryonic anti-
gen level (14.7 ng per milliliter; reference value, <3.8). A computed tomographic (CT)
scan of her chest, abdomen, and pelvis with the use of contrast material showed liver,
lymph node, and peritoneal tumors with ascites. She was referred to an oncologist
because of suspicion of cancer, and an omental biopsy revealed poorly differentiated
carcinoma with immunohistochemical assays positive for CK20, CDX2, and SATB2
(lower gastrointestinal tract immunostains) and negative for multiple other immu-
nostains. A subsequent fluorodeoxyglucose (FDG) positron-emission tomographic
(PET) scan showed FDG-avid liver, lymph node, and peritoneal metastases. Further
testing with mammography, colonoscopy, and upper endoscopy failed to identify
any primary site. Molecular profiling to find the tissue of origin and identify targe-
table genomic alterations was deemed indeterminate. How would you further evalu-
ate and treat this patient?

THE CLINICAL PROBLEM

ANCER OF UNKNOWN PRIMARY SITE IS AN EVER-EVOLVING DISEASE EN-
tity and one of the most challenging diagnoses to manage in oncology."?
The term “cancer of unknown primary site” encompasses a diverse group
of histologically confirmed cancers that have metastasized by the time of presen-
tation, with the primary site of origin eluding detection despite a standard diagnos-
tic workup.*® Patients with cancer of unknown primary site use more health care
resources, including more investigations, emergency visits, and hospitalizations,
than patients with known primary sites.”®
Cancer of unknown primary site is an uncommon diagnosis that accounts for
2 to 4% of all cancers.” The American Cancer Society estimates that approximately
37,370 new cases of cancer of unknown primary site will be diagnosed in the
United States in 2025.*° Worldwide, incidence rates have been declining and range
between 2 and 15 cases per 100,000 person-years.’ Factors that have possibly con-
tributed to this decreasing trend include enhanced diagnostic methods together with
the expanded use of molecular profiling that can more accurately identify the pri-
mary site, improved quality of reporting, and better identification of key differential
diagnostic elements, such as recurrence of antecedent cancers and cholangiocarci-
noma.™™ As with all cancers, smoking, alcohol consumption, diabetes, and family
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KEY POINTS

CANCER OF UNKNOWN PRIMARY SITE

« Cancer of unknown primary site is a heterogeneous group of histologically confirmed metastatic
cancers, with the primary anatomical site of origin remaining unidentified after a standard diagnostic

workup.

« Baseline evaluation involves a detailed history; physical, laboratory, and imaging assessments (ideally,
a contrast-enhanced computed tomographic scan of the chest, abdomen, and pelvis); and a thorough

pathological workup of adequate tumor tissue.

« Although immunophenotyping is the mainstay of diagnosis, recent advances have led to the integration
of molecular profiling in predicting the tissue of origin and identifying targetable alterations in the

management of cancer of unknown primary site.

. Both site-specific therapy (treatment of a putative primary site) and empirical chemotherapy (with a
platinum-based cytotoxic regimen) are acceptable options for treatment.
« The overall prognosis for patients with cancer of unknown primary site remains poor. Participation in

clinical trials should be encouraged.

history have been implicated as risk factors for
cancer of unknown primary site.”® Typically, pa-
tients present with incidental findings or clinical
signs and symptoms of multiorgan metastases.
Imaging and pathological examination reveal di-
verse histologic findings (adenocarcinoma in 59%
of cases, poorly differentiated or undifferentiated
carcinoma or neoplasm in 31%, and squamous
carcinoma in 9%) with varied metastatic patterns
(multiple sites in 33% of cases, liver in 25%, and
lymph nodes in 7%, among others).’>"
Although cancer of unknown primary site has
been classified into “favorable” and “unfavorable”
subsets, these labels are evolving in the current
era of molecular diagnostics and tailored thera-
pies. Favorable cancer of unknown primary site
refers to distinct clinicopathological manifesta-
tions in which the pattern of metastatic disease
is typical of certain known cancers, such as breast
cancer occurring with axillary lymphadenopathy
(Table 1).*° The favorable subset comprises 20%
of cases of cancer of unknown primary site and
is associated with a better prognosis than unfa-
vorable disease.’® The larger unfavorable subset of
cancer of unknown primary site is associated with
poor survival, although modest improvement has
been noted in the past several years.?? Survival
outcomes in patients with cancer of unknown
primary site appear to be worse than those in
patients with metastatic cancers of known primary
site, which suggests a more aggressive behavior
of the former.?> Male sex, poor performance status,
histologic findings indicating adenocarcinoma,
a high number of metastases, the presence of liver
or peritoneal metastases, a high neutrophil-lym-
phocyte ratio, and molecular alterations (KRAS or
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NRAS mutation and CDKN2A deletion) have been
implicated as adverse prognostic factors.?%

Although the pathophysiologic mechanisms
underlying cancer of unknown primary site remain
unclear, a broad postulate has emerged, fostered
by our understanding of the biologic underpin-
nings of metastases from known primary sites
(Fig. 1).*** One hypothesis is that cancer of un-
known primary site is a metastatic syndrome with
early and rapid dissemination from a primary tu-
mor that either is very small or has regressed
and is below the threshold of detection by con-
temporary diagnostic methods. This remarkably
divergent behavior suggests a core programming
distinct from cancers of known primary site that
is driven by a prometastatic phenotype and eco-
system.?®? Evidence of heterogeneity and of bio-
logic subtypes that are associated with distinct
metastatic patterns, immunophenotypic and mo-
lecular profiles, and survival among persons with
diverse cancers of known primary site furthers
this hypothesis.>*33

STRATEGIES AND EVIDENCE

CLINICAL EVALUATION

The diagnosis of cancer of unknown primary site
relies on a comprehensive workup aimed at
evaluating for the presence of any primary lesion
(Figs. 2 and 3).*° However, the extent of diag-
nostic testing may be restricted by resource con-
straints, coexisting medical conditions, and the
therapeutic window (the urgency of treatment
dictated by the extent and pace of disease and
the symptom burden). The clinical evaluation be-
gins with obtaining a careful history, including
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Table 1. Key Subsets within Cancer of Unknown Primary Site and the Therapeutic Implications.*

Manifestation

Clinicopathological

Blastic bone metastases with elevated prostate-
specific antigen level (in men)

Carcinoma (serous) with peritoneal carcinomatosis
(in women)

Carcinoma with isolated axillary lymphadenopathy
(in women)

Solitary or oligometastatic disease

Squamous-cell carcinoma with cervical lymph-
adenopathy

Immunohistochemical

CK20+ and CDX2+

Molecular

BRAF V600OE mutation

HER2 amplification or overexpressiony
Immunotherapy eligible

Mismatch repair—deficient and microsatellite
instability—high

High tumor mutational burdenz

Known Primary Site

Prostate cancer
Ovarian cancer
Breast cancer
Any tissue of origin
Head and neck squa-

mous-cell cancer

Lower gastrointestinal or
colorectal cancer

Any tissue of origin

Any tissue of origin

Any tissue of origin

Any tissue of origin

Analogous

out bevacizumab)

ing to breast cancer guidelines)

Fusions
NTRK Any tissue of origin Entrectinib, larotrectinib, or repotrectinib
RET Any tissue of origin Selpercatinib

Pembrolizumab

Therapeutic Strategy

Combination androgen-deprivation therapy
Chemotherapy (paclitaxel and carboplatin with or with-
Chemotherapy, surgery, and radiation therapy (accord-
Chemotherapy with or without radiation therapy or

chemoradiation with or without surgery

Surgery with or without radiation therapy or chemo-
radiation with or without chemotherapy (according
to head and neck squamous-cell cancer guidelines)

FOLFOX, XELOX, FOLFIRI, or FOLFOXIRI

Dabrafenib with trametinib

Trastuzumab deruxtecan

PD-1 and PD-L1 monoclonal antibodies

* FOLFIRI denotes folinic acid, fluorouracil, and irinotecan; FOLFOX fluorouracil, leucovorin, and oxaliplatin; FOLFOXIRI fluorouracil, leu-
covorin, oxaliplatin, and irinotecan; HER2 human epidermal growth factor receptor 2; PD-1 programmed cell death protein 1; PD-L1 pro-
grammed death ligand 1; and XELOX capecitabine and oxaliplatin.

T HER2 amplification or overexpression was defined as an immunohistochemical score of 3+.

I A high tumor mutational burden was defined as at least 10 mutations per megabase.

a review of family and personal history of previ-
ous cancers. A physical examination and base-
line laboratory evaluation can help direct further
workup. All patients should undergo imaging
(ideally a CT scan with the use of contrast mate-
rial) of the chest, abdomen, and pelvis. The use
of adjunct diagnostic methods, such as PET scan,
magnetic resonance imaging, mammography, tes-
ticular ultrasonography (in young men with mid-
line lymphadenopathy), or invasive procedures
(upper endoscopy, colonoscopy, bronchoscopy,
laryngoscopy, or cystoscopy), should be guided
by symptoms, imaging, or pathological findings
indicative of a primary origin.! The diagnostic
usefulness of any one test is limited, especially
in the face of atypical biologic characteristics and
patterns; therefore, the development of a man-
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agement plan on the basis of the overall manifesta-
tion of the disease and the expertise of the multi-
disciplinary team is warranted (Figs. 2 and 3).

Immunophenotyping

Light microscopic examination of tumor tissue
with immunophenotyping remains the mainstay
in the diagnosis of cancer of unknown primary
site. The accuracy of immunohistochemical testing
for diagnosing tissue type is high, especially if
adequate tumor tissue is assessed.>**> When pos-
sible, a core-needle biopsy is preferred to preserve
features of tissue architecture that assist with
diagnosis. During this process, close communi-
cation with a pathologist as a part of a multidis-
ciplinary team can enable directed and judicious
use of tissue for the immunohistochemical assay
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I. Diminutive primary tumor

« Primary tumor site undergoes immune surveillance
and immunoediting resulting in one of the following:
« Immune elimination leading to primary tumor
regression

« Immune equilibrium or dormancy leading to an
undetectable primary tumor below the diagnostic

threshold

_ Metastatic colonization

« Tumor cells spread to various metastatic sites,
colonize, and undergo clonal evolution.
« Aggressive clones with limited dormancy outgrow

Diagnosis of
metastatic disease

If “immune escape” occurs, then primary
tumors progress and are detected clinically,
leading to a diagnosis of metastatic cancer

of known primary site.

N primary tumor growth and manifest clinically. " . /
Progr\essi\}/,e_(and \:
. -
disseminated " Tumor burden of
metastatic disease etastaliclisese
Early metastatic seeding
« Disseminated cancer cells from early cancerous
lesions with genetic events that confer high
metastatic potential (e.g., epithelial-mesenchymal
transition) spread from site of origin to metastatic Immune escape and
sites early during tumorigenesis (before emergence primary tumor progression
and diagnosis of primary tumors).
A
Detectable
ﬁ Micrometastases
a AP and clonal evolution
Primary tumor initiation A iy
« Normal cells continually acquire genetic changes
resulting in malignant transformation
and development of early cancerous lesions.
« These early cancerous lesions are polyclonal, Trajectory of cancer of
genomically immature, and far below the sensitivity kniown primary site
of detection of current diagnostics.
Immune equilibrium and
primary tumor dormancy -
%
Diminutive
wprimary lesion
Immune editing \ I S
of primary tumor | | = )
(el o) :.d — \
Normal Mutation Tumor burden at
5| Gee / acquisition primary site of origin
T
3 — '
£ Immune elimination and
g primary tumor regression
=
(=

Time (months to years)
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since sufficient tumor tissue is also required for
molecular profiling. Pathologists use an average
of 8.8 immunostains (range, 0 to 20) in evaluating
metastatic tumors, and nearly two thirds of pa-
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tients with cancer of unknown primary site will
have insufficient tissue left for molecular profil-
ing during the course of their clinical care.®3
Despite this heavy reliance on immunohistochem-
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Figure 1 (facing page). Development of Cancer of Un-
known Primary Site.

The hallmark of cancer of unknown primary site is the
presence of detectable metastatic disease without an
identifiable primary lesion. The biologic features of
cancer of unknown primary site, as opposed to cancer
of known primary site, favor an aggressive phenotype
with a propensity for early metastases and metastatic
tumor outgrowth. While the metastatic disease grows,
the primary tumor undergoes extensive immunoedit-
ing that is orchestrated by diverse anti- and protumori-
genic immune cells and cytokines. Unlike cancer of
known primary site, in which the primary tumor will
progress by evading the immune system, cancer of un-
known primary site involves a process that results in
either immune elimination with regression of the pri-
mary tumor or an immune equilibrium (a state of dor-
mancy) that leads to a subclinical primary lesion below
the limits of diagnostic sensitivity. The graph shows
tumor-burden growth over time in both metastatic and
primary disease. Biologic features of the disease lead-
ing to differences between the primary tumor and the
metastatic disease with respect to growth trajectory
and diagnostic sensitivity result in the entities known
as cancer of known primary site and cancer of un-
known primary site.

ical testing, its accuracy in identifying a primary
organ is limited, especially in cases of poorly
differentiated tumors.* Because no one immuno-
stain is pathognomonic of the tissue of origin, a
panel of tests performed in a stepwise fashion
may be warranted.” The use of deep-learning
methods for determining the tissue of origin may
be the next frontier in the pathology of cancer of
unknown primary site.>

Molecular Profiling for the Prediction of

Tissue of Origin

Molecular profiling in cancer of unknown pri-
mary site has been used to predict a putative
primary site (tissue-of-origin profiling) and to
identify targetable genomic alterations (genomic
profiling) amenable to targeted therapies."* Sev-
eral tissue-of-origin assays have been developed
on the premise that cancer of unknown primary
site and metastases from known primary sites are
alike. Therefore, a biomarker set can be generated
on the basis of commonalities in genomic, tran-
scriptomic, and epigenetic profiles with the use
of a discovery cohort of known primary sites to
predict the probability of a match between the
signature of cancer of unknown primary site and
that of cancer of known primary site.? Various
strategies that use RNA, microRNA, DNA, and
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methylation coupled with machine learning have
been developed, with accuracy in predicting the
tissue of origin ranging from 65 to 99%.** Among
these strategies, only gene-expression profiling
has been evaluated in randomized trials, with
mixed results (see below).23°42

PRINCIPLES OF TREATMENT

The goal of treatment in most patients with can-
cer of unknown primary site is largely palliative
owing to the disseminated nature of the disease,
except for a small subpopulation of patients who
present with single-site or limited metastatic dis-
ease. In these patients, a multidisciplinary ap-
proach incorporating radiation therapy or surgery
can be potentially curative (Fig. 4).

Site-Specific Therapy and the Potential Role of
Molecular Profiling for Tissue of Origin

Patients with cancer of unknown primary site
who present with a characteristic, recognizable,
clinicopathological pattern that is analogous to
specific known primary cancers can be treated
according to guidelines pertaining to those spe-
cific tumors, a treatment approach that simply
emulates a site-specific approach to therapy for
cancer of unknown primary site (Table 1). How-
ever, most patients with cancer of unknown pri-
mary site do not have a typical presentation. In
these cases, clinicopathological clues can be used
to discern a putative primary site, despite the
clear absence of a primary lesion. Tissue-of-origin
profiling for discerning primary sites may also
be helpful. For cancer of unknown primary site
with a discernible primary site, preference should
be given to first-line site-specific therapy, which
mirrors the standard care for the corresponding
metastatic cancer of known primary site. For in-
stance, a patient with adenocarcinoma and medi-
astinal lymphadenopathy positive for thyroid
transcription factor 1 and with liver metastases
without a lung lesion who is a long-term smoker
may be treated for putative primary lung cancer,
although high-quality evidence to support this
strategy is lacking.

Several retrospective studies and prospective
trials have investigated the benefit of site-specific
therapy over empirical chemotherapy with con-
flicting results (Table 2). Two multicenter trials,
the Next Generation Sequencing for Patients with
Cancer of Unknown Primary Site (CUP-NGS) trial
(involving 130 patients) and the Groupe d’Etude
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« Complete physical
examination including:
« Breast
« Pelvic
« Anal, oral cavity, and skin

« Basic biochemical analysis
(CBC with differential, CMP, LDH)
« Tumor markers (PSA, AFP, HCG
CEA, CA19-9, CA15-3, CA125, CgA)

« Previous cancer screening

Physical Laboratory
« Comprehensive history with examination workup
emphasis on:

« Risk factors (e.g., familial
predisposition, exposure to
carcinogens or radiation)

« Previous cancers Clinical

history

« Routine: CT of chest,
abdomen, pelvis (CAP)
with contrast material
(unless contraindicated)

« MRI (CAP, brain)
« FDG PET
Imaging

Molecular
profiling

Pathological

examination o4 ain ample, good-quality

tumor tissue
« Biopsy site and type (CNB
vs. FNA) critical

« Perform molecular profiling
(preferably NGS) to guide
targeted therapy at diagnosis

« Role of profiling for tissue of Special | - « Compare biopsy to previous
origin evolving (not standard) investigations mmunophenotype cancer specimeyns
« Further or invasive testing should « Focused and tiered IHC
be guided by clinicopathological cues (tissue-sensitive) testing with
« Urinalysis (including cytology) evolving differential
. |"V3-°jiV§ end'osco'py « Multidisciplinary panel discussion
+ Specialized imaging (including pathologist and radiologist)

Figure 2. Diagnostic Workup for Patients with Cancer of Unknown Primary Site.

Cancer of unknown primary site is a diagnosis of exclusion, with workup designed to rule out any known primary
site. Investigations should follow a tiered format with emphasis on tailoring the workup with each subsequent test.
The critical decision is centered on striking the appropriate balance between the intensity of and time required for
testing and the indication for and ability to start treatment guided by the patient’s clinical status, disease trajectory,
and goals of care. Immunophenotyping takes center stage in the diagnosis, but no one stain is sensitive or specific
enough; therefore, a modular approach is necessary. With respect to imaging, magnetic resonance imaging (MRI),
positron emission tomography (PET), or both can be performed in patients with contraindication to CT with the use
of intravenous contrast material. The multidisciplinary team includes a medical oncologist, pathologist (with or
without a molecular pathologist), radiologist, and in certain cases a surgical oncologist, radiation oncologist, and
interventional radiologist. Special investigations include urinalysis, invasive endoscopy (involving colonoscopy and
esophagogastroduodenoscopy [if clinical history or symptoms or immunohistochemical findings suggest a gastro-
intestinal primary cancer], cystoscopy, or panendoscopy with biopsies and tonsillectomy [for cases in which head
and neck carcinoma is suspected]), and specialized imaging (such as breast imaging [mammography or breast MRI]
and “F-fluorodeoxyglucose [FDG] PET), among others. Molecular profiling to determine the tissue of origin is use-
ful as an adjunct to standard workup and preferably in a research context. The value of molecular profiling over the
diagnostic methods currently used is yet to be established. AFP denotes a-fetoprotein, CA cancer antigen, CA19-9
carbohydrate antigen 19-9, CBC complete blood count, CEA carcinoembryonic antigen, CgA chromogranin A, CMP
complete metabolic profile, CNB core needle biopsy, FNA fine-needle aspiration, HCG B-human chorionic gonado-
tropin, LDH lactate dehydrogenase, IHC immunohistochemical, NGS next-generation sequencing, and PSA pros-
tate-specific antigen.
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Frangais des Carcinomes de site Primitif
Inconnu-04 (GEFCAPI-04) trial (involving 243
patients), randomly assigned patients with newly
diagnosed cancer of unknown primary site to
site-specific therapy (on the basis of gene-expres-
sion profiling to predict the primary site) or to
empirical chemotherapy (carboplatin plus pacli-
taxel in the CUP-NGS trial and gemcitabine plus
cisplatin in the GEFCAPI-04 trial).?*! Neither
trial showed superiority of site-specific therapy
over empirical chemotherapy.?’*! Overall survival
at 1 year was 44.0% in the site-specific therapy
group and 54.9% in the empirical therapy group
(P=0.26) in the CUP-NGS trial and was 41.3% and
40.7%, respectively (P=0.71), in the GEFCAPI-04
trial.>»* The corresponding median progression-
free survival was 5.1 months and 4.8 months
(P=0.55) in the CUP-NGS trial and 4.6 months and
5.3 months (P=0.71) in the GEFCAPI-04 trial.?*#

Contrary to these trials, the single-center, ran-
domized Fudan CUP-001 trial (involving 182 pa-
tients) showed superiority of site-specific therapy
guided by gene-expression profiling over platinum-
based empirical chemotherapy (plus a taxane or
gemcitabine).*® The median progression-free sur-
vival was 9.6 months with site-specific therapy
and 6.6 months with empirical chemotherapy
(P=0.017).* Heterogeneity of the population and
improved systemic therapies, specifically the in-
corporation of targeted therapies and immuno-
therapy (in nearly 45% of patients) in the experi-
mental group, may have affected this advantage
with respect to progression-free survival.

Empirical Chemotherapy

A meta-analysis of five studies (three observational
studies and two randomized trials; the Fudan
CUP-001 trial was excluded from the analysis) in-
vestigating the role of site-specific therapy and
empirical chemotherapy in cancer of unknown
primary site showed that site-specific therapy was
not significantly associated with an improvement
in either progression-free survival or overall sur-
vival, indicating that empirical chemotherapy re-
mains the standard against which newer strate-
gies should be compared.* The most common
empirical chemotherapy used in practice is a
combination of a platinum agent (carboplatin or
cisplatin) with either paclitaxel or gemcitabine.
Other regimens comprising gemcitabine plus
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Carcinoma
Cytokeratin (AE1/3, EMA, Pankeratin)

5 8

Lymphoma
CD45 (LCA)

Squamous -cell carcinoma
CK5/6, p40, p63

Germ-cell tumors
OCT3/4, PLAP, SALL4

Lung cancer
CK7, napsin A, TTF1

Sarcoma
Desmin, vimentin

Gastroesophageal cancer
CK7, CK20 (focal)

Liver cancer Breast cancer
AFP, arginase-1, glypican-3,

HepPar-1
— e — |

Bile-duct cancer -
CEA, CK7, CK19, CK20 (focal) \\

HER2, mammaglobin, PR
P

Colorectal cancer
CDX2, CK20, SATB2

Pancreas cancer
CA19-9, CDX2 (focal), CK7

Kidney cancer

b PAX2, PAXS, WT1
-lw :

Prostate cancer
NKX3.1, P504S, PAP, PSA

e
Ovarian cancer
CK7, ER, PAX8, WT1
e
Urothelial cancer
CK7, CK20, GATA3,
thrombomodulin, uroplakin

Mesothelloma
Calretinin, CK5/6, D2-40, WT1

Endometrial cancer
CK7, ER, PAX8, PR

e —
Melanoma
HMB-45, melan A, MITF-1,
S100, SOX10

| - [ =Y B
Neuroendocrine carcinoma or neuroendocrine features
CD56, chromogranin A, synaptophysin

CK7, ER, GATA3, GCDFP-15,

Figure 3. Immunophenotyping in Cancer of Unknown Primary Site.

provided in Table S3.

Shown are key positive immunostains that are indicative of specific tumor
types during phenotyping. Detailed descriptions of the immunostains are

docetaxel and a fluorouracil-based therapy are also
used. A meta-analysis of 32 studies (including 7
randomized trials) evaluating 42 regimens did
not show clear superiority of any one regimen.”

Molecularly Guided Targeted Therapy

Biomarker-driven therapies, specifically those with
proven efficacy regardless of the specific tissue or
organ where the cancer originated (sometimes
termed tissue-agnostic therapy), are endorsed by
guidelines for cancer of unknown primary site
(Table 1).#¢ Genomic aberrations are common in
cancer of unknown primary site, and response
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Suspected metastatic cancer of
unknown (uncertain) primary site

'

Tier | Evaluation

Medical history and physical
Blood work and imaging
Pathological examination with
immunophenotyping

'

Tier Il Evaluation

Guided by initial workup
Special investigations

'

Is primary site identified?

Metastatic cancer of
known primary site

' !
No
¢ Referral to subspecialty clinics,

management according to guidelines
for known primary sites, or both

—Yes—»

Confirmed metastatic cancer
of unknown primary site

!

Tier 111 Evaluation
Molecular profiling (preferably
next-generation sequencing)
Case discussion in collaboration
with a multidisciplinary team

' ' ' '

Recognized clinicopathological

presentation: Unclassifiable phenotype

Discernible putative primary site Targetable molecular alterations

—

. Solitary or oligometastatic
disease

Women with isolated axillary
lymph node metastases
(breast-like cancer of unknown
primary site)

. Peritoneal carcinomatosis
with serous carcinoma
(ovary-like cancer of unknown
primary site)

Squamous-cell carcinoma
involving cervical lymph nodes
(head-and-neck-like cancer of
unknown primary site)

Men with bone metastases
(prostate-like cancer of
unknown primary site)

!

N

w

>

v

Management (including systemic
therapy) consistent with known
primary presentations

or

Multimodality therapy (including
systemic therapy, radiation
therapy, surgery, or any combi-
nation)

Clinical trials (preferred)

Site-specific therapy (preferred)
according to guidelines for
metastatic known putative
primary site

or
Empirical chemotherapy
Clinical trials (preferred)

Empirical chemotherapy
Platinum +taxane or gemcitabine
Gemcitabine+docetaxel
Fluorouracil+oxaliplatin or
irinotecan
Clinical trials (preferred)

Integrate targeted therapy into
treatment (when accessible):
Evaluate status after induction
chemotherapy (preferred) or
progression during first-line
chemotherapy

Identify and treat alterations with
established efficacy in tissue-
agnostic contexts

Clinical trials (preferred)

2042

N ENGL J MED 392;20

NEJM.ORG MAY 29, 2025

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from negjm.org at University of Manchester (man) / England on May 31, 2025. For personal use only.
No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.




CLINICAL PRACTICE

Figure 4 (facing page). Treatment Algorithm for
Management of Cancer of Unknown Primary Site.

Confirmation and classification of cancer of unknown
primary site for therapeutic purposes involve a tiered
workup, which leads to the categorization of the dis-
ease into one of four discrete subgroups. These sub-
groups differ in their treatments and prognosis. Sys-
temic cytotoxic chemotherapy with palliative intent is
the mainstay of therapy for most patients with cancer
of unknown primary site. In select cases, incorpora-
tion of targeted or biomarker-guided therapy, immu-
notherapy, or multimodality therapy (or a combination
of these) with curative intent is appropriate. Despite
these options, the prognosis is poor, and early referral
and participation in clinical trials should be encour-
aged whenever possible. Multimodality therapy involv-
ing systemic therapy, radiation therapy, surgery, or a
combination of these therapies is often used in pa-
tients presenting with solitary or oligometastatic dis-
ease. Empirical chemotherapy regimens include but
are not restricted to platinum-based doublet therapies
(cisplatin or carboplatin) combined with either a tax-
ane (paclitaxel or docetaxel) or gemcitabine. Gem-
citabine plus docetaxel and fluorouracil-based regi-
mens are other options used empirically in the
treatment of cancer of unknown primary site. Some
overlap can occur within these subgroups of cancer of
unknown primary site; therefore, molecular targets
can manifest within any subgroup, and all attempts
should be made to incorporate targeted therapies into
the treatment plan. Biomarker-guided therapy is es-
tablished for advanced solid tumors that harbor a
BRAF V600E mutation, human epidermal growth fac-
tor receptor 2 overexpression (immunohistochemical
score of 3+), NTRK fusion, RET fusion, high tumor
mutational burden (=10 mutations per megabase),
and those that are mismatch repair—deficient and
microsatellite instability—high.

to targeted therapies has been documented in
case series and nonrandomized studies.’**® The
CUPISCO trial (involving 436 patients) evaluated
the clinical benefit of incorporating molecular
profiling to identify targetable genomic altera-
tions; the trial used tumor tissue, blood-based as-
say, or both to inform systemic therapy in cancer
of unknown primary site.>* In this trial, patients
with cancer of unknown primary site who had
disease control after three cycles of standard first-
line platinum-based chemotherapy and were ran-
domly assigned to receive therapy guided by mo-
lecular profiling had progression-free survival that
was 6 weeks longer than those who were assigned
to continued chemotherapy (median, 6.1 vs. 4.4
months; P=0.008), even though less than one
third of the patients assigned to molecular profil-
ing—guided therapy had an actionable target.>
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AREAS OF UNCERTAINTY

The rarity of cancer of unknown primary site and
the paucity of research amplify the uncertainty
in the treatment of patients with this morbid
orphan disease. Although the debate on effec-
tive therapy for cancer of unknown primary site
is shifting toward site-specific and molecularly
guided therapies, high-level evidence regarding
improvement in outcomes with these therapies
over treatment guided by standard clinicopatho-
logical assessment is lacking.*

We know very little about the biologic differ-
ences between cancer of unknown primary site
with a putative primary site and corresponding
metastatic cancers of known primary site. For
instance, should BRAF V600E-mutated cancer of
unknown primary site be treated with BRAF—
MEK inhibition (as for melanoma) or with BRAF—
epidermal growth factor receptor (EGFR) inhibi-
tion (as for colorectal cancer), and how do we
incorporate the tissue-of-origin context in this
case? Also crucial is understanding the molec-
ular subsets that cancer of unknown primary
site represents within the framework of known
primary cancers and the response to standard
therapies. For example, do cancers of unknown
primary site with a colon profile behave as can-
cers on the right or left side of the colon or as
consensus molecular subtype 4 tumors when
treated with anti-EGFR-based chemotherapy?*!
Immunotherapy has also been investigated in
cancer of unknown primary site, with responses
in approximately 20% of patients (Table S2).
However, in the absence of any validated bio-
markers, a broad approach is not recommended
in clinical guidelines, and immunotherapy is
appropriate only for tumors that have high mic-
rosatellite instability or DNA mismatch repair
deficiency (AMMR) or that have a high muta-
tional burden or as part of site-specific therapy.
More research on the efficacy and safety of im-
munotherapy in cancer of unknown primary site
is needed.*%°

GUIDELINES

The National Comprehensive Cancer Network
(NCCN), the National Institute for Health and
Care Excellence (NICE), and the European Society
for Medical Oncology (ESMO) publish and regu-
larly update guidelines focused on the evaluation
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CLINICAL PRACTICE

and treatment of patients with cancer of un-
known primary site.*® The recommendations in
the present article are largely concordant with
these key professional guidelines. Barring se-
lected favorable subsets of cancer of unknown
primary site, the guidelines mentioned here do
not explicitly support the use of site-specific thera-
py over empirical chemotherapy. Adenocarcino-
ma with a colorectal immunophenotype (CK7-
negative, CK20-positive, and CDX2-positive) or
molecular profile (colon-like cancer of unknown
primary site) is now classified by ESMO in the
favorable subset of cancer of unknown primary
site, and treatment analogous to that for meta-
static colorectal cancer is generally recommended.
Similarly, NCCN recommends fluorouracil-based
regimens as one of the preferred treatment op-
tions for occult primary adenocarcinoma, primar-
ily for disease with a presumed gastrointestinal
primary site. Because of limited data supporting
improved outcomes with the use of molecular
profiling to guide site-specific therapy over con-
ventional diagnostic approaches, clinical practice
guidelines recommend against the routine use
of molecular profiling to identify the tissue of
origin in cancer of unknown primary site.*® Given
this limited availability of high-level clinical evi-
dence, all guidelines encourage the participation
of patients with cancer of unknown primary site
in clinical trials.

CONCLUSIONS AND
RECOMMENDATIONS

Regarding the patient in the vignette with cancer
of unknown primary site, I would manage her
care according to the most likely putative cancer
of known primary site given the phenotype and
genotype. She had an immunophenotype sugges-
tive of a gastrointestinal primary cancer (colon-

like cancer of unknown primary site) on the basis
of assays positive for CK20, CDX2, and SATB2,
which are immunostains used for samples from
the lower gastrointestinal tract. I would start by
obtaining a repeat biopsy and sending tissue for
genomic profiling to identify targetable altera-
tions. Alternatively, genomic profiling with blood-
based assays can also be used to detect potential
actionable genetic alterations (e.g., AMMR, BRAF
V600E, human epidermal growth factor receptor
2 amplification).

I would then recommend palliative systemic
chemotherapy that corresponded to the best treat-
ments known for the presumed primary cancer.
In this case, I would use fluorouracil (plus leucovo-
rin), oxaliplatin, and irinotecan (FOLFOXIRI),
drawing from evidence supporting the role of
triplet cytotoxic chemotherapy in metastatic
colorectal cancer. The use of doublet fluoroura-
cil-based therapy with oxaliplatin (FOLFOX) or
irinotecan (FOLFIRI) is also defensible, but a
47-year-old patient should be able to receive the
more aggressive and more effective FOLFOXIRI
therapy.”” The results of molecular profiling can
enable the integration of molecularly guided ther-
apy in a treatment continuum that is based on
response to therapy, the level of evidence that
supports targeting the alteration, and the avail-
ability of molecularly guided therapies, prefera-
bly within the context of clinical trials. I would
also seek early referral to a center with a multi-
disciplinary program focused on cancer of un-
known primary site and enroll the patient in a
clinical trial, if she were willing.

Disclosure forms provided by the author are available with the
full text of this article at NEJM.org.
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