¢% onkopedia

onkopedia guidelines °

CUP Syndrome - Cancer of Unknown
Primary

Recommendations from the society for diagnosis and therapy of
haematological and oncological diseases

ooo%
00
oooo
EEEEEEEEEEEEEEEEEEEEEEEEE
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Osterreichische Gesellschatt fur

ooooooooooooooooooooooooooooooooo




Publisher

DGHO Deutsche Gesellschaft fir Hdmatologie und
Medizinische Onkologie e.V.

Bauhofstr. 12

D-10117 Berlin

Executive chairman: Prof. Dr. med. Andreas Hochhaus
Phone: +49 (0)3027 87 6089 -0

info@dgho.de
www.dgho.de

Contact person

Prof. Dr. med. Bernhard W6rmann
Medical superintendent

Source

www.onkopedia-guidelines.info

The information of the DGHO Onkopedia Web Site is not intended or implied to be a substitute
for professional medical advice or medical care. The advice of a medical professional should
always be sought prior to commencing any form of medical treatment. To this end, all compo-
nent information contained within the web site is done so for solely educational purposes.
DGHO Deutsche Gesellschaft fur Hamatologie und Onkologie and all of its staff, agents and
members disclaim any and all warranties and representations with regards to the information
contained on the DGHO Web Site. This includes any implied warranties and conditions that may
be derived from the aforementioned web site information.


mailto:info@dgho.de
http://www.dgho.de
http://www.onkopedia-guidelines.info

2.1
2.2
2.3
2.4

3.1

4.1

5.1
51.1

5.1.2
5.1.3
5.2
52.1
52.1.1
5.2.1.2
5.2.1.3
5.4

6.1
6.1.1
6.1.1.1
6.1.1.1.1
6.1.1.1.2

6.1.1.2
6.1.1.3
6.1.1.4
6.1.1.5
6.1.1.6
6.1.1.7
6.1.1.8
6.1.1.9

Table of contents

SUMMANY «rereererararnsnsrarasnsnsrsrasasssrsrasasssssrasasssssrasasssssrasasassssaras 3
BaSICS vaeruerranrunnmsnmunsrusmssnmssmussmssmssssssmsssesstsssssnssnsennssnsssnssnssnnsns 3
Definition and basic information........ccooiiii 3
o1 To [T 110 Fo o 1Y/ PP 3
PAtNOgENESIS .« e e e e e eeeeeeie i 4
2 N 7= Tt X ] =P 4
Prevention and early detection - .ccvicriciiiiiciiiiiciis s 4
oV Z=1 1 [o) o TP 4
Clinical image s crorimiariiiiriire e s 4
57722 e o T 4
DIagNOSIS serermieritiiiiriita e e 4
Diagnostic criteria (histology, primary tumor and classification)............ 4
Histology, immunohistochemistry, molecular genetics, immuno- w4
genicity

Primary tUMOIS «vveeeiiie e 7
DS DU ON «+ v ettt ettt e 7
D] F= e | T 1] Lol o Yol =Y o [ 1] ¢ =YY PP 7
INIEIA GIAGNOSIS «++vverrererereraterratetatee ettt ettt bbbt ab et ab et eb e es e 8
ST Tol o 1o L= 10 4 T 8
Further diagnostics: Level | .o, 9
Further diagnostics: Level 1. oo, 9
Prognostic factors, SUrvival........ooooiiiiiiiiiiii 13
TREIAPY «+sseeerrrrrrerrimmmmmssssssssnsnnsnsesssssssssssssssssssssnesssssssanssssnns 14
TrEAtMENT SEIUCTUIE « - et eens 14
LOCAliZEd SLAGES - vveeeeeriiiiiiiiiii e 15
Cervical lymph node metastases.......ccooovvviiiiini 15
Level I, 11, Ill, V, VI (not Level IV = supraclavicular) ......ccoooovniiiiiiiiininini, 15
Level IV (supraclavicular = deep inferior deep cervical lymph .. 16
nodes)

Axillary lymph node metastases (preferably in women)............o.oevnn. 16
Regionally limited thoracic/mediastinal lymph nodes..........ccccuvviiiiiiie. 17
Solitary inguinal lymph nodes.......c.ooiviiiiiiiiini 18
Solitary brain Metastasis ««..cvvvveeeeeeeiiii 18
Solitary IuNg Metastasis «-.ocovvrrrrieeeiiiiiiiiiiiie e 18
Solitary bone Metastasis . covvverreeiiiiiiiiiiiiii 19
Solitary hepatic metastasis / oligometastasis in the liver..................... 19
Solitary metastasis of malignant melanoma.......cccoovviiiiiiin, 19



6.1.1.10

6.1.2
6.1.2.1
6.1.2.2

6.1.2.2.1
6.1.2.2.2
6.1.2.3
6.1.2.4
6.1.2.4.1
6.1.2.4.2
6.1.2.5

6.1.2.6

6.1.3

6.1.3.1

6.1.3.2

6.1.3.3
6.3
6.3.1

8.2

16
17

Solitary skin or soft tissue metastasis other than melanoma, incl.
Merkel cell carcinoma

Advanced Stages < v
Extragonadal germ cell tumors.....c..ciiiiviin
NeUrOENAOCTINE TUMIOIS « n ettt ettt s s aeaeanenes
Well-differentiated neuroendocrine tumors - NET Grades 1 and 2........
Undifferentiated neuroendocrine (small cell) carcinoma «-«-oveeveennennn.
Women with peritoneal carcinomatosis due to adenocarcinoma..........
Hormone-senSitive CarCiNOMIA «« e eeererrreantiierieianraeeaseasriesneaaesaneaneanerneans
ER (estrogen receptor)-positive carcinoma........ccoovvviinnniini .
AR (androgen receptor)-positive carcinoma ««..oveeveviinnniiinniinn,

Colon-type adenocarcinoma (immunohistochemically CK7-, CK20+, -.
CDX2+)

Renal-type carcinoma (clear-cell or papillary, immunohistochemical ..
PAX8+, PAX2+, CD10+, Racemase+)

Prognostically unfavorable manifestations ......cccooovviviiiinn,

Adenocarcinoma (ACUP) / undifferentiated carcinoma (UCUP) /
squamous cell carcinoma (SqCUP) / malignant tumor NOS (not oth-
erwise specified)

Chemotherapy for adenocarcinoma (ACUP) / undifferentiated car-
cinoma (UCUP)

Chemo-/radiotherapy for squamous cell carcinoma (SqQCUP) ...............
Special situations....oovviii
Skeletal MELastasiS v vt
Monitoring and fOllOW-UP ««-rreerirrnriamisria s re s rrn s rnnranans
FOIOW-UD +vvterereeese ettt ettt sttt
Refer@nNCeS -t rrrrsrsassmsrssssssssssnsnssssnsnnssnsnssssssnnsnnssnnnnnsnnsnnnnnnnns
Authors' AffiliatioNS s crrsrarnssrnsssnssssnsssssssnssssnsnssnsnssnsnsnnnnsnnnns

Disclosure of Potential Conflicts of Interest ««vveciiiviiiiiinnnnans



CUP Syndrome - Cancer of Unknown Primary

ICD-10: C80.-
Date of document: June 2023

Compliance rules:

e Guideline
¢ Conflict of interests

Authors: Gerdt Hibner, Tilmann Bochtler, Markus Borner, Herbert Stéger, Kai Neben, Thomas
Ernst, Klaus Kraywinkel, Lena Weiss

1 Summary

The term CUP syndrome (= Cancer of Unknown Primary) covers a very heterogeneous clinical
picture. CUP syndrome is defined as a histologically or cytologically confirmed malignancy with
unknown primary tumor after completion of standardized primary diagnostics.

Therapy is based on defined subtypes, characterized by localization, histology, immunohisto-
chemistry, molecular tumor profile, and also by gender and risk factors (primarily smoking). In
the case of prognostically favorable subtypes, a curative therapy approach is possible.

This guideline has been updated in close coordination with the current guideline of the Euro-
pean Society for Medical Oncology (ESMO) [20].

2 Basics

2.1 Definition and basic information

The term CUP syndrome (= Cancer of Unknown Primary, cancer with unknown primary tumor)
refers to a multifaceted oncological clinical picture. It is defined as

» Histologically or cytologically confirmed malignant tumor

* Tumor of origin unknown/uncertain after completion of standardized primary diagnostic
procedures

2.2 Epidemiology

The incidence of CUP has been decreasing since the turn of the century in Western industrial-
ized countries and is 4-15/100,000 inhabitants/year, corresponding to 1-3% of all cancer cases
[1]. The proportion of patients with histo-/cytologically defined disease in the registry data-
bases is only 20-60%; however, the diagnostic procedures may have been incomplete. Evalua-
tions of the Center for Cancer Registry Data of the Robert-Koch-Institute (RKI) showed an inci-
dence of about 11,000 cases per year in 2013-2014, although the authors point out the diffi-
culty to distinguish between CUP and inaccurately documented cases in cancer registry data
and assume a lower number of true CUP [74]. If only cases are taken into account that do not
contain any indication of a primary tumor, even via the TNM stage and the variable "diagnosis
confirmation", the data of the RKI in 2017-2019 showed approximately 4,000 new CUP cases
reported annually from clinics or pathologies, in addition to about 850 cases annually that
became known to the registry only via the death certificate (Death Certificate Only = DCO) and
for which the cause of death was coded as C80.0 (ICD-10: malignant neoplasm, primary local-
ization unknown). Thus, at the most recent count, just under 5,000 CUP cases per year could be
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estimated in Germany, which corresponds to 1% of all new cancer cases. According to RKI data,
about three quarters of patients affected die within one year after diagnosis, and around 10%
are alive after 5 years. In the case of CUP with squamous cell histology, the prognosis is signifi-
cantly better, with more than 30% still alive after 5 years. Overall, mortality in CUP (unchanged
in 2020 as compared to previous years) takes the 6th place (4.6%) of all cancer deaths in Ger-
many [2]. The peak age of onset is 53 to 62 years, and men are affected slightly more often
than women (around 1.1:0.9) [3].

2.3 Pathogenesis

Etiology and pathogenesis are largely hypothetical. Typically, there is a growth advantage of
metastases over the primary tumor. A primary tumor may have spontaneously regressed or
been removed unnoticed, e.g., as a "naevus" or as an "adenoma." A regressing proportion (due
to more intensive and better diagnostics) results from a lack of differentiation between the orig-
inal tumor and metastases, e.qg., in liver or lung. Stem cell research as well as tumor genomics
allow an approach to explain the phenomenon of CUP: tumor stem cells can give rise to daugh-
ter cells that do not grow locally but are capable of forming distant metastases if the microenvi-
ronment is favorable. This occurs more frequently with certain (developmental and mutational)
signatures [4, 5, 6]. It is also discussed whether a malignancy may manifest itself primarily with
metastases even in the absence of an original tumor ("primary metastatic cancer") [76].

2.4 Risk factors

Smoking significantly increases the incidence (hazard ratio around 3.7) [20], as well as diabetes
and obesity (HR around 2.0) [7, 8].

3 Prevention and early detection

3.1 Prevention

Specific recommendations are not established, due to the nature of cancer with unknown pri-
mary tumor.

4 Clinical image

4.1 Symptoms

CUP syndrome includes a multifaceted clinical picture. Multiple manifestations are possible and
must be differentiated. Clearly separated subgroups can be distinguished, with specific thera-
pies required.

5 Diagnosis
5.1 Diagnostic criteria (histology, primary tumor and classification)

5.1.1 Histology, immunohistochemistry, molecular genetics, immunogenicity

The distribution of histological types in CUP syndrome is summarized in Table 1.



Table 1: Histological types of CUP syndrome [3]

Histology %
Adenocarcinoma 40-60
Undifferentiated carcinoma 15-30
Squamous cell carcinoma 15-20
Small cell/neuroendocrine carcinoma 3-5
other 1-3

Characterization using immunohistochemical markers and molecular biological methods is of
paramount importance. Clinical findings and specific questions must be discussed with the
pathologist in order to obtain the best possible information in a short time. However, due to the
overlapping and aberrant expression of structural proteins in the tumor tissue, an exact assign-
ment of the primary tumor may still be impossible; in almost all cases, however, a treatment-
relevant containment of the spectrum of possible primary tumors can be obtained.

First, a lineage classification is required: carcinoma vs. others (hematologic malignancies, sar-
comas, melanomas, etc.); in the case of carcinomas the tissue origin (adeno-, squamous-,
undifferentiated, neuroendocrine), then further subclassifications [9, 10, 11, 28]. Table 2 pro-
vides an overview of the most important immunohistochemical markers; marker panels that go
beyond these are listed - according to clinical and histological suspected diagnosis - in the
ESMO guidelines [20]. Markers for the detection of immune checkpoint blockade-sensitive
tumors are part of the diagnosis (PD1/PDL1, MMR (mismatch repair), microsatellite status, TMB
[tumor mutational burden], and others) [12, 13, 14]. Molecular signatures are already providing
new insights into tumor biology and are expected to allow for a more specific classification in
the near future. Comprehensive molecular next-generation sequencing (NGS) is recommended
in the ESMO guidelines and should be used when available and if individual treatment options
may be realized [20].



Table 2: Selection of important immunohistochemical markers

Marker

Pan-cytokeratin

(Pan-CK)

Vimentin

Melan A, HMB 45

LCA (CD45)

PLAP, OCT4, SALL4

HepPar-1, Arginase-1

Napsin A

Chromogranin A; Synap-
tophysin

CK 5/6; p40; p63

AR

PSA, NXK3.1, PSMA

Legend:

Tumor type

Carcinoma

Sarcoma, melanoma; rarely also car-
cinoma (e.g., kidney, ovary, uterus)

Melanoma

Leukemia, lymphoma

Germ cell tumor

Liver

Lung, thyroid gland

Lung, papillary carcinoma of the kid-

ney and thyroid gland

Neuroendocrine neoplasia

Squamous cell carcinoma, urothelial

carcinoma

Prostate; triple-neg. breast cancer,
and others

Prostate

Expression pattern

CK 7+, CK 20-

CK7-, CK 20+

CK 7+, CK20+

CK 7-, CK 20-

CDX2

GCDFP15;

Mammoglobin

GATA3

ER

Thyroglobulin

WT1

PAX8

Organ Assignment

Lung, breast, gall bladder, pan-
creas, ovary, and many others

Colon; Merkel cell, rarely stomach

Pancreas, stomach, ovary, gall
bladder, urothelium, and others

Liver, neuroendocrine, kidney,
prostate, lung

Colon/Gl tract; rarely also ovary,
bladder, lung

Breast, salivary glands

Breast, urothelium; uterus, pan-
creas, eccrine gland, and others

Breast, uterus; rarely kidney,
ovary, lung, liver, and others

Thyroid

Ovary, mesothelium, and others

Ovary, uterus, kidney, urothelium,
thyroid

AR - androgen receptor, CK - cytokeratin, ER - estrogen receptor, GATA - GATA binding protein, GCDFP - gross cystic
disease fluid protein, HMB - human melanoma black, LCA - leukocyte common antigen, PSA - prostate specific anti-
gen, TTF - tissue transcription factor, WT - Wilms tumor antibody

Molecular characterization using tests to detect gene expression, DNA methylation or micro
RNA patterns allow assignment of the possible primary tumor with 85-90% accuracy
[15, 16, 17]. Improved survival due to such classification has not yet been shown in randomized
trials [18, 71, 72], so these tests are not currently recommended as standard of care.

The use of NGS or other large-scale sequencing platforms to generate a molecular signature
and to screen tumor tissue for actionable targets, i.e. for therapeutically relevant driver muta-
tions, is internationally recommended in patients in whom a therapeutic consequence is
expected, and is a standard diagnostic procedure in CUP syndrome in all patients in good per-
formance status [19, 20]. Genetic alterations are found in more than 85% of cases, and in mol-
ecular tumor boards well-founded treatment recommendations can be made for approximately
one-third of patients on the basis of this diagnosis. The results of a large international phase I
trial with over 600 randomized patients (CUPISCO) to test this strategy are expected at the end
of 2023 [21].

As markers of potential sensitivity to immune checkpoint blockade, microsatellite instability
and TMB-high (>10 mutations/Megabase) are well established in CUP, as is relevant PDL1
expression - but a cutoff for treatment recommendations is currently not clearly defined
[12, 22, 23].



5.1.2 Primary tumors

Identification of the primary tumor during the course of the disease or at autopsy remains
exceptional (<10%). Historical autopsy series are no longer helpful in suggesting possible
tumors of origin. Exclusion or detection of late recurrence of antecedent tumor disease, which
is a relatively common event in breast and renal carcinomas, may be relevant for treatment
decisions. Comparative molecular NGS of prior malignancy and putative CUP syndrome can
help prevent recurrences of prior malignancy from being misinterpreted as CUP [78].

CUP syndromes with cervical lymph node metastases in the upper and middle third of the neck
represent a special subentity. In this case, the primary tumor is diagnosed more frequently in
HPV-positive tumors [24], see Table 3.

Table 3: Primary tumors in cervical lymph node metastases

Localization of the primary tumor %

HPV-pos: Oropharynx (predominantly) 80 - >90
HPV-neg: Head and neck tumors (including oropharynx) 60 - 80
Lungs 15-25
Thyroid gland 5-10
all others together <5%

5.1.3 Distribution

The distribution pattern of metastasis from patients with CUP syndrome is found in Table 4.

Table 4: Initial manifestation in CUP syndrome [3]

Manifestation %

Primary localized (solitary/oligometastasis or involvement of only one lymph node region) 15-25
Primary disseminated 75-85
Lymph nodes 40-45
Liver 30-40
Skeleton 25-35
Lungs 30-40
Pleura 5-15
Peritoneum 5-10
CNS 5-10
Adrenal glands ~ 6%
Skin ~ 4%

5.2 Diagnostic procedures

Diagnostics are prognosis- and therapy-oriented. This includes staging and detection of prog-
nostically more favorable defined entities, (see Table 7 and Figure 1), establishing a working
diagnosis or identifying the primary tumor.



Histological (and not only cytological) diagnostics should be performed. Histology, immunohis-
tochemistry and molecular biology provide indications of therapeutic relevance by narrowing
the spectrum of possible primary tumors, for the formulation of a working diagnosis as well as
for therapy planning. Material collection for histology is therefore required early in the primary
diagnostic work-up.

5.2.1 Initial diagnosis

5.2.1.1 Basic program

At the beginning of the diagnostic process there is a basic diagnostic program, see Table 5.

Table 5: Basic diagnostic program in CUP syndrome [10, 19, 20]

Diagnostics Notes
Medical history

Physical examination In men, including testicular palpation
In women, including examination of the mammae

Tissue sample Histology! Sufficient material for immunohistochemistry
and molecular genetics

CT thorax Better: early PET-CT
CT abdomen with pelvis

PET-CT For head and neck CUP
In case of singular metastasis or oligometastasis with the prospect of
local ablative treatment (tumor board decision)

Gastrointestinal endoscopy If gastrointestinal primary is suspected

Gynecological examination For women
Mammography and breast sonography
Vaginal sonography if necessary

Laboratory incl. biomarkers Routine chemistry incl. differential blood count, LDH, albumin, AP
Tumor marker: AFP
In men additionally: PSA, B-hCG

With this basic diagnosis, a search for common primary tumors, an orienting staging and - if not
clinically obvious - the determination of the optimal localization for tissue sampling can be
achieved in a short time. Examination of asymptomatic regions beyond the basic program is
not useful. Diagnostics repeated during the course do not contribute to primary tumor identifi-
cation. Only rarely is the primary tumor symptomatic during the course of the disease and
thereby identified (<10%).

PET-CT at the beginning of the diagnosis is desirable, but - except for cervical lymph node
metastases with unknown primary tumor - not accepted by the health care authorities (GBA) in
Germany and also not part of international guidelines [10, 19, 20]. PET-CT allows rapid staging,
additional cross-sectional CT and/or MRI examinations can often be omitted, and further diag-
nostics can be more focused. A recent meta-analysis concluded that therapy-relevant findings
are found by PET-CT in one third of patients [25]. Identification of the primary tumor is success-
ful in 18-28%, previously unknown metastases are found in 10-19%.

The ESMO qguideline recommends the use of PET-CT additionally in singular metastases or
oligometastatic disease, if there is a prospect of local ablative therapy in curative intention with
surgery and/ or radio(chemo)therapy [20]. This is to exclude possible further metastases
before local treatment. Before PET-CT is performed in Germany, an explanatory tumor board
decision and, if necessary, an application for cost coverage to the health insurance company is
recommended, which should be made with reference to the ESMO guideline and the Onkopedia



guideline available here. In most cases the time spent for awaiting the results of this approach
is not worthwhile the possible additional information.

5.2.1.2 Further diagnostics: Level |

Supplementary examinations are performed specifically according to the patient's history, find-
ings, and working diagnosis. Above all, a search should be made for therapeutically relevant,
prognostically favorable groups, see Table 7. Further diagnostics in the first stage are based on
the medical history, the localization of the tumor manifestations, and histology. Recommenda-
tions are summarized in Table 6.

Table 6: Further diagnostics for CUP syndrome
Manifestation Notes

Localized (solitary metastasis or involve- * Intensive diagnostics locoregionally
ment of a lymph node region) . PET-CT[10, 20]

* Cerebral MRI

Involvement of cervical lymph nodes e PET-CT before panendoscopy [20, 26]

¢ Panendoscopy, for HPV-pos. tumors with tongue base biopsies and ipsi- or bilateral
tonsillectomy [26]

» Endoscopic narrow-band imaging if possible

Involvement of axillary lymph nodes in ¢ Skeletal scintigraphy
women ¢ MRI of the mammae [19, 20]
Neuroendocrine tumors (grade I-) e 68-gallium somatostatin receptor PET-CT [57]

* Exploratory laparoscopy/laparotomy if RO resection of the metastasis(es) appears
achievable [27]

Neuroendocrine tumors (grade IlI-IV) * Bronchoscopy; if required, endobronchial ultrasound
Histology and immunohistochemistry * Gastroscopy, endoscopic ultrasound (including distal esophagus and gastric wall),
matching 'upper GI' or 'pancreaticobiliary’ MRI pancreas/upper abdomen with MRCP.

adenocarcinoma

Colon-typical adenocarcinoma (immunohis- * Colonoscopy, or eventually, capsule endoscopy / push enteroscopy
tochemically CK7-, CK20+, CDX2+)

all others * Targeted examinations based on history, findings, histology, and staging

5.2.1.3 Further diagnostics: Level I

The first diagnostic program is followed by a second level according to tumor presentation and
histology including immunohistochemistry. The following flow charts (Figure 1 - 7) are partial
results of the CUPISCO study - the first international large prospective study with central pathol-
ogy review and central expert review of each individual patient before inclusion in the study
[28]. These algorithms use the criteria of immunohistochemistry, local lymph node stations,
and distant metastases to provide guidance as to whether a malignant mass should be inter-
preted as a primary tumor or as a metastasis, thus facilitating the differential diagnosis
between CUP syndrome and known tumor entities. The result is a much clearer definition of
'true' CUP patients. The algorithms have already been included in the current ESMO guidelines
[20]. They are of essential practical importance.



Figure 1: CUP vs TTF1-negative NSCLC

CUP vs.
TTF1-neg. NSCLC

Adenocarcinoma,
CK7-pos., TTF1-
neg.

No other

or
NSCLC-like pattern

TTF1-neg. NSCLC

Compatible with
lung cancer:

Legend:

yes TTF1-neg. NSCLC
L_| Hilar or mediastinal es -| Other metastases, | yes Review of imaging
(PROBTEERY (IESS LN metastasis Y not NSCLC-like and IHC Not compatible
with lung cancer:
CUP confirmed
no no
NSCLC-like pattern
(Brain, bone, liver, | | TTF1-neg. NSCLC
No pulmonary mass adrenal glands, suspected
or pulmonary mass Hilar or yes pleura)
morphology and IHC [ mediastinal " yes —| Other metastases?
suggestive for LN metastasis
i yes
£ TTF1-neg. NSCLC
No NS&LC—Ilke ‘excluded,
patsm CUP confirmed
no

CK - cytokeratin, IHC - immunohistochemistry, LN - lymph node, NSCLC - non-small cell lung cancer, TTF - thy-
roid transcription factor

NSCLC pattern: metastases to brain, skeleton, liver, adrenal gland, pleura

Figure 2: CUP vs TTF1-positive NSCLC

CUP vs.
TTF1-pos. NSCLC

Adenocarcinoma,
CK7-pos., TTF1-pos.

Pulmonary mass
(+ hilar or
mediastinal LN
+ pleural effusion)

— TTF1-pos. NSCLC

Legend:

No pulmonary mass

Hilar or
mediastinal LN
+ pleural effusion

no

TTF1-pos.
NSCLC excluded -
CUP confirmed

Other metastases?

no

Review of
imaging

TTF1-pos. NSCLC
suspected

If compatible with
lung cancer:
TTF1-pos. NSCLC

Not compatible
with lung cancer:
CUP confirmed

CK - cytokeratin, LN - lymph node, NSCLC - non-small cell lung carcinoma, TTF - thyroid transcription factor
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Figure 3: CUP vs. intrahepatic cholangiocellular carcinoma

Compatible with CCC:
intrahepatic CCC
Review of
imaging
1-2large Other metastases yes Not compatible with
% [t : intrahepatic B
hepatic lesions I(except slmall trahepatic CCC:
A pulmonary lesions CUP confirmed
(& satellites) o regional LN)
no
Intrahepatic
ccc
Adenocarcinoma with
CUP vs. hepatic mass, CK7-pos.,
intrahepatic — IHC compatible with
ccc pancreatobiliary Not compatible with
carcinoma intrahepatic CCC:
CUP confirmed
Review of
imaging
Other metastases no e
: Compatible with CCC:
3 - 5 hepatic (except small i i
lesions pulmonary lesions intrahepatic CCC
or regional LN)
Yes Intrahep. CCC
excluded.
CUP confirmed
Legend:
CCC - cholangiocellular carcinoma, CK - cytokeratin, IHC - immunohistochemistry, LN - lymph node
Figure 4: CUP vs. breast cancer
Breast MRI neg.
plus solitary axillary LN BC
with histology and
IHC compatible with BC
CUP vs.
breast cancer
BC
Breast MRI neg. yes
plus biopsy from non-ax. BC in patient BC
LN histology and history
IHC tible with BC
CHNEEIDNT no Axillary, mammaria- | Y©$
interna or BC
retropectoral
LN metastases no yes
IHC profile
of BC
no
No BC,
CUP confirmed
Legend:

BC - breast cancer, IHC - immunohistochemistry, LN - lymph node, MRI - magnetic resonance imaging
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Figure 5: CUP vs.

CUP vs. ovarian |

(High-grade)

primary
carcinoma

serous carcinoma

Mass within
female genital
tract

Legend:

LN - lymph node

Figure 6: CUP vs. RCC (renal cell carcinoma)

no
Renal mass or Mass in renal CT
CUP vs. RCC 1 histology and IHC —— (or better MRI)
compatible with RCC with CM
yes.
Legend:

ovarian / primary peritoneal carcinoma

Ovarian /primary
peritonealcarcinoma

Ovarian | primary
peritoneal carcinoma

No ovarian / primary
peritoneal carcinoma,
CUP confirmed

yes
CuP
not confirmed
no
yes
LN involved or
abdominal mass
no yes
Peritoneal
carcinosis only
no
q RCC,
e IR CUP not confirmed

RCC excluded,
CUP confirmed

iak I-| — No RCC,

Ecspadl) CUP confirmed
Benign lesion
suspected
Resection: yes
Bosniak Il F — carcinoma
within cyst
no

RCC,
CUP not confirmed

No RCC,
CUP confirmed

CT - computed tomography, IHC - immunohistochemistry, CM - contrast media, MRI - magnetic resonance

imaging, RCC - renal cell carcinoma, Bosniak - classification of renal cysts
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Figure 7: CUP vs. salivary gland carcinoma

Mass within
salivary gland

SGC

MRI with CM, if not yet done

CUP vs. salivary Histology and IHC Craniofacial CT Undetermined 3 !
gland carcinoma compatible with SGC (or better MRi) with CM findings ngh}[:?go(lel.‘lggnst‘glpr:;ound

No mass within
salivary gland

CUP confirmed

Legend:
SGC - salivary gland carcinoma, CT - computed tomography, IHC - immunohistochemistry, CM - contrast
medium, MRI - magnetic resonance imaging

5.4 Prognostic factors, survival

Median survival in CUP syndrome in published studies is 6-10 months, with 1-year survival
rates of 25-40% and 5-year survival rates of 5-15% [3]. Registry data indicate a median sur-
vival of approximately 3 months with a 1-year survival rate of 20% [20].

Prognostic factors are general condition, serum albumin level, LDH, comorbidity, number of
metastases, and presence of liver metastases. However, the factors are not predictive, and
thus an individual estimation of survival is not feasible [29].

However, it is important to distinguish between the so-called favorable subgroups and the
larger group of those affected with an unfavorable prognosis (‘unfavorable subset'). The sub-
groups with favorable prognosis are summarized in Table 7.
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Table 7: Prognostically favorable subgroups in CUP syndrome

Manifestation

Local (resectable) disease
(single-site or oligometastatic CUP)

Cervical lymph node metastasis of squamous

or undifferentiated carcinoma
(head and neck-like CUP)

Axillary lymph node metastases in women
(breast-like CUP)

Colon-type adenocarcinoma
(colon-like CUP)

Renal cell carcinoma-type histology and
immunohistochemistry
(renal-like CUP)

Specific histology

Peritoneal carcinomatosis due to high-grade
serous adenocarcinoma in women
(ovary-like CUP)

Extragonadal germ cell tumor

Neuroendocrine tumors

6 Therapy

6.1 Treatment structure

The treatment strategy is based on:

Notes

Solitary metastasis, surgically resectable oligometastasis or oligometastasis that
can be irradiated with curative intent, involvement of only one lymph node region

CUP is not mentioned separately in the Onkopedia guideline Head and Neck Can-
cer, but accounts for approximately 5%

See Figure 4
see guideline Onkopedia Female Breast Cancer (German Version only)

Immunohistochemical CK7-, CK20+, CDX2+.

Histology (clear cell / papillary) and immunohistochemistry (pos. for PAX8, PAX2,
racemase and CD10), see guideline Renal cell carcinoma

Does no longer count as CUP
(e.g., melanoma, sarcoma, Merkel cell carcinoma, hematological neoplasia, etc.)

Does no longer count as CUP syndrome but: primary peritoneal carcinoma.

Does no longer count as CUP syndrome. Can be reliably differentiated by IHC. Dis-
cuss with pathologists! Affects males < 50 years, poorly differentiated carcinoma,
retroperitoneal/mediastinal/pulmonary, rapid progression, see Onkopedia Male
Germ Cell Tumors (German Version only)

Does no longer count as CUP syndrome.
NET grade 1, 2 and 3: NET-specific therapy according to the NET guideline;
NEC: see guideline Onkopedia Small-Cell Lung Cancer

* the general condition and patient preferences

* the presence of a defined group, see Table 7

¢ the manifestation pattern

* histology/immunohistochemistry

* the immunogenicity of the tumor

* molecular tumor diagnostics including testing for driver mutations

* the working diagnosis.

Patients with CUP syndrome of a good-risk defined group receive an appropriate therapy, see
chapter 6. 1. 1. and chapter 6. 1. 2. However, the majority of patients (approx. 70-85%) do not
fall into this group and are summarized as 'unfavorable manifestations', see chapter 6. 1. 3.

The treatment structure is summarized in Figure 8.
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Figure 8: Treatment structure in CUP syndrome
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6.1.1 Localized stages

In case of solitary metastasis, resectable oligometastasis (e.g., in the liver) or involvement of
only one lymph node region, local radical therapy is performed with curative intent [3, 20]. If
surgery is not possible for a singular metastasis or oligometastasis, radio(chemo)therapy
should be considered as an alternative.

6.1.1.1 Cervical lymph node metastases

6.1.1.1.1 Level |, 11, 111, V, VI (not Level IV = supraclavicular)

Frequency and primary tumor

* Approximately 5% of all head and neck cancers, 70-90% men.

* 50% squamous cell carcinoma, 35% undifferentiated carcinoma; immunohistochemically
almost always identifiable as squamous cell carcinoma (CK 5/6+, p63+), rarely adenocar-
cinoma and others.

e Locoregional primary tumors in 70-80% (head and neck, occasionally thyroid), approxi-
mately 15-25% lung carcinomas.

* Tumors with HPV DNA detection or pl6 expression originate predominantly from the
oropharynx (especially tonsils and base of tongue); prognosis is better than in HPV-nega-
tive tumors, radiotherapy may be limited to a smaller field (oropharynx). The oropharynx
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must be explored very carefully; unilateral or bilateral tonsillectomy and, if necessary,
mucosectomy of the base of the tongue is useful [30].

* 5-year survival according to N status: N1, 61%, N2, 51%, N3, 26%; extracapsular spread
(ECE+), 57%, ECE-, 82% [26, 31, 32, 33].

Therapy [26, 30, 32, 34]

e For N1 stages without additional risk factors: (unilateral) functional neck dissection (FND)
with or without postoperative radiation or primary definitive radiotherapy.

* For N2 stages without additional risk factors: (uni- or bilateral) functional neck dissection
(FND) followed by postoperative radiotherapy or primary definitive radiotherapy or FND
followed by concurrent radiochemotherapy.

* For N3 stages or additional risk factors (involvement of 2 or more lymph nodes, extran-
odal spread, R1 resection): uni- or bilateral FND if indicated; combined postoperative
radiochemotherapy. Alternatively, neoadjuvant radiochemotherapy before FND may be
reasonable.

* For adenocarcinoma: FND with postoperative radiotherapy. Cure is rare, but 2-year sur-
vival rate approx. 50%.

An overview of the procedure for CUP in the head and neck region after neck dissection is given
in Table 8.

Table 8: Procedure after neck dissection for head and neck CUP [35, 36, 37, 38]

TNM Treatment
pN1 Follow-up or unilateral RT
pN2a Unilateral RT (+/- platinum-based chemotherapy for ECE+).
pN2b Unilateral or bilateral RT (+/- platinum-based chemotherapy for ECE+).
pN2c, pN3, R1 Bilateral RT + platinum-based chemotherapy.
Legend:

RT - radiotherapy, ECE - extracapsular extension

6.1.1.1.2 Level IV (supraclavicular = deep inferior deep cervical lymph nodes) [39]

Frequency and primary tumor

* Localized form is very rare, mostly disseminated disease.

* Adenocarcinoma 35%, lung cancer as primary tumor 50%, breast cancer 30%.

* "Virchow's gland": gastric cancer, but also germ cell tumor and others possible.
Therapy

e Squamous, undifferentiated, and adenocarcinoma: lymph node resection followed by
radiotherapy.

* Neuroendocrine (small cell) carcinoma: see below: treatment like small cell lung cancer.

6.1.1.2 Axillary lymph node metastases (preferably in women)

* In women, this represents a defined special case of the CUP syndrome.

* For differentiation of 'true' CUP vs. breast cancer, see Figure 4.
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* As arule, in women diagnosis and therapy as for nodal-positive breast cancer.

Frequency and primary tumor

* In women almost always (>75%), in men occasionally breast cancer as primary tumor (in
men often BRCA-associated).

* Otherwise frequently lung cancer, occasionally amelanotic melanoma, malignant lym-
phoma, soft tissue sarcoma (immunohistochemistry!).

* 5-year survival 50-88%.

Therapy for adeno- or undifferentiated carcinoma [20, 40, 41]

* Axillary lymphadenectomy (level | + II)
o Mastectomy or lumpectomy is not required.

* (Neo)adjuvant chemotherapy as in nodal-positive breast cancer, see Onkopedia Female
Breast Cancer
o followed by radiotherapy (including the ipsilateral mamma) as after breast-conserv-
ing surgery

o followed by anti-hormonal therapy for receptor-positive tumor

o additional anti-HER2 therapy for HER2-positive tumor.

Therapy for squamous cell carcinoma

¢ Axillary lymphadenectomy

» followed by irradiation including the infra- and supraclavicular lymph node regions.

6.1.1.3 Regionally limited thoracic/mediastinal lymph nodes

Frequency and primary tumor

* This manifestation is rare; frequently, the primary tumor is identifiable (see Figures 1, 2,
and 4).

e Primary tumors are often pulmonary, but thymic carcinoma, breast cancer, or primary
mediastinal germ cell tumor should also be considered.

* In some cases, long-term survival after surgery or combined radiochemotherapy has
been described.

* By means of immunohistochemistry, a closer assignment of the possible primary tumor is
often possible.

» Always search for driver mutations and immunogenicity.

Complementary diagnostics

* PET-CT and bronchoscopy, if required EBUS (endobronchial ultrasound) or trans-
esophageal ultrasound, see Onkopedia Non-Small-Cell Lung Cancer.

Therapy

* Primary radiochemotherapy as for NSCLC, surgical resection including suspicious lung
portions, if indicated; followed by radiotherapy/radiochemotherapy.

* If a significant driver mutation or immunogenicity is detected: see chapter 6.1.2.6.
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6.1.1.4 Solitary inguinal lymph nodes

Frequency and primary tumor

* This manifestation is rare, then often due to a locoregional primary tumor (vulva, vagina,
cervix, penis, urethra, urinary bladder, anus, lower extremity skin).

Complementary diagnostics

* Dermatologic examination, gynecologic examination, urologic examination, proctoscopy,
cystoscopy; histology/immunohistochemistry (exclusion of amelanotic melanoma or soft
tissue sarcoma), HPV status in tumor tissue.

Therapy
e Surgical resection
» followed by radiotherapy including the iliac lymphatic drainage pathways; if indicated, as
radiochemotherapy with fluoropyrimidine-based chemotherapy.

6.1.1.5 Solitary brain metastasis

Frequency and primary tumor

* Identification of the primary tumor is successful in 50-75% of cases. In most cases it is a
lung carcinoma, less frequently a breast carcinoma.

Complementary diagnostics

e Craniofacial MRI, PET-CT; biopsy for histology and immunohistochemistry (molecular
pathology) mandatory.

Therapy [42, 43, 44]

e Surgical resection, if neurosurgically possible, postoperative radiotherapy of resection
bed.

* Gamma knife or stereotactic radiotherapy for unresectable lesions <5cm.

* Whole-brain irradiation only in cases of incomplete resection or numerous foci or accord-
ing to histologic findings (small-cell neuroendocrine carcinoma).

6.1.1.6 Solitary lung metastasis

Frequency and primary tumor

e It is crucial to distinguish this from primary lung cancer, see Figures 1 and Figure 2.
e Solitary lung metastases as the only tumor manifestation are extremely rare, usually mul-
tiple lesions are detected.

Therapy

* Atypical resection, frozen section, lobectomy if indicated, systematic lymphadenectomy if
required.

* If indicated, radiotherapy or adjuvant chemotherapy, depending on histology and individ-
ual case.
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6.1.1.7 Solitary bone metastasis

Frequency and primary tumor

* Rare, usually multiple lesions.

* In the case of osteolysis, a search should be made in particular for lung and renal cell car-
cinoma, and in the case of (partially) osteoplastic characteristics, particularly for prostate
or breast carcinoma, but also gastric cancer.

Complementary diagnostics

* Histological confirmation! (DD plasmacytoma, Paget's disease, primary bone tumor, etc.)

Therapy

* Surgical resection with curative intention
» followed, if indicated, by radiotherapy.
* In case of unfavorable localization, primary definitive (not palliative!) radiotherapy.

* Depending on histology/histochemistry, immune checkpoint blockade or targeted therapy
can be considered [45].

6.1.1.8 Solitary hepatic metastasis / oligometastasis in the liver

Frequency and primary tumor

* Rare, usually multiple lesions present [35].

* Well-differentiated neuroendocrine tumors may have a favorable prognosis.

Therapy [36]

» Surgical resection or local ablative therapy.

* Palliative chemotherapy, if locoregional therapy is not feasible, see below, Chapter 6.1.3
(disseminated disease).

6.1.1.9 Solitary metastasis of malignant melanoma

Is no longer considered as CUP syndrome.

Frequency and primary tumor

e Solitary lymph node metastases of malignant melanoma have a better prognosis with
unknown primary tumor than with known primary tumor in several studies [46, 47], but
not unequivocally [48].

* A recent comparative genomic analysis shows no significant differences between
melanomas with unknown versus known primary [49].

Therapy

* As for malignant melanoma with known primary tumor.

19



6.1.1.10 Solitary skin or soft tissue metastasis other than melanoma, incl. Merkel
cell carcinoma

Frequency and primary tumor

¢ Rare; lung or breast carcinoma most common primary tumor [50].

» Merkel cell carcinoma has received special attention because of its specific and promising
treatment options [51, 52]

* This can be clearly diagnosed histologically: neuroendocrine carcinoma with evidence of
Merkel cell polyomavirus.

Therapy

e Surgical resection, followed by radiotherapy, if indicated.

* For Merkel cell tumor, immune checkpoint blockade with avelumab or pembrolizumab, if
curative resection/radiotherapy is not possible.

6.1.2 Advanced stages

6.1.2.1 Extragonadal germ cell tumors

Are no longer considered as CUP syndrome.

¢ Can be reliably differentiated from other carcinomas by immunohistochemistry, see Table
1

» Consultation with the pathologist is essential!

e Attention is required in men, patients < 50 years, poorly differentiated carcinoma,
retroperitoneal/mediastinal/pulmonary, rapid progression.

For details, see Onkopedia Germ-cell Cancer (German Version only).

6.1.2.2 Neuroendocrine tumors

6.1.2.2.1 Well-differentiated neuroendocrine tumors - NET Grades 1 and 2

Do no longer count as CUP syndrome.

Frequency and primary tumor

* An unknown primary tumor is not uncommon in metastases of a well-differentiated neu-
roendocrine carcinoma, up to 20%. The spontaneous course is usually favorable, with fre-
quent multiple liver metastases and much less frequent lung or skeletal metastases [53].
By means of specific immunohistochemistry and gene expression diagnostics, the type
'pancreatic NET' can almost always be distinguished from the type 'intestinal NET' and
thus the primary tumor can often be localized [54, 55, 56].

Complementary diagnostics

* 68-gallium somatostatin receptor PET-CT; hormonal diagnosis for endocrine active NET,
see ENETs guideline NET [57].
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Therapy

* As for metastatic differentiated neuroendocrine tumor, see ENETS guideline [58].

» Exploratory laparotomy often identifies the primary tumor; (only) in the case of com-
pletely resectable metastasis, it should be performed in an appropriate center [27].

6.1.2.2.2 Undifferentiated neuroendocrine (small cell) carcinoma

Do no longer count as CUP syndrome.

Frequency and primary tumor

» Undifferentiated neuroendocrine carcinomas (NEC) can arise in a wide variety of organs.
* An unknown primary tumor is a rare special case.

* There is a relatively high chemotherapy sensitivity, but somewhat lower in extrapul-
monary NEC than in small-cell lung cancer.

» Caution: Merkel cell carcinomas are also neuroendocrine carcinomas; it is mandatory that
they be recognized (histologic evidence of Merkel cell polyomavirus).

Therapy

* As for small-cell lung cancer, typically with platinum/etoposide-based chemotherapy, plus
durvalumab or atezolizumab if PDL1 is expressed; plus radiotherapy if indicated, see
Onkopedia Small-Cell Lung Cancer.

* For Merkel cell carcinoma: immune checkpoint blockade.
6.1.2.3 Women with peritoneal carcinomatosis due to adenocarcinoma

Female serous high-grade carcinoma does no longer count as CUP syndrome.
Criteria
* Female sex, peritoneal carcinomatosis, no other metastases £ malignant pleural/pericar-
dial effusion = retroperitoneal lymph node metastases.

» Patients with typical histology (serous papillary adenocarcinoma) should be classified as
"primary peritoneal adenocarcinoma" rather than CUP syndrome.

* The prognosis is somewhat less favorable than for primary ovarian carcinoma [59].

Therapy:

* As for ovarian cancer, with debulking surgery (if applicable), carboplatin/paclitaxel-based
adjuvant or preoperative chemotherapy supplemented with bevacizumab.

In case of histology not compatible with ovarian cancer, especially adenocarcinoma compatible
with pancreato-biliary or gastric profile (‘'upper GI') may present as a 'prognostically unfavor-
able CUP syndrome'. In some cases, the primary tumor is found in the appendix [60]. For ther-
apy, see chapter 6.1.3 and Figure 8.
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6.1.2.4 Hormone-sensitive carcinoma

6.1.2.4.1 ER (estrogen receptor)-positive carcinoma

Other criteria

e Breast cancer, endometrial carcinoma and ovarian carcinoma should be searched for
thoroughly.

* Criteria for breast carcinoma: history of breast carcinoma (even decades ago), axillary,
supraclavicular or mediastinal lymph node involvement, malignant pleural effusion,
(mixed osteolytic-osteoplastic) skeletal metastasis, immunohistochemical: hormone
receptor, HER2, mammaglobin A, GCDFP-15 and/or GATA3 expression, see also Figure 4.

Therapy

* As in metastatic breast cancer, see Onkopedia Female Breast Cancer or Male Breast can-
cer (both Guidelines are in German only).

6.1.2.4.2 AR (androgen receptor)-positive carcinoma

* Prostate cancer is almost always AR-positive, but salivary gland tumors, triple-negative
breast carcinomas, and others may also express AR.

* Criteria for prostate carcinoma include osteoplastic skeletal metastasis, elevated serum
PSA, immunohistochemical proof of NKX3.1, PSMA, or PSA.

Therapy

* Androgen deprivation therapy as for metastatic prostate cancer, if appropriate, enzalu-
tamide monotherapy if criteria for prostate cancer are not fulfilled.

6.1.2.5 Colon-type adenocarcinoma (immunohistochemically CK7-, CK20+, CDX2+)

Other criteria
* Liver metastases and/or peritoneal carcinomatosis.

Therapy

* As for metastatic colorectal carcinoma, see Onkopedia Colon Cancer and Onkopedia Rec-
tal Cancer, respectively

6.1.2.6 Renal-type carcinoma (clear-cell or papillary, immunohistochemical PAX8+,
PAX2+, CD10+, Racemase+)
Other criteria

* For differential diagnosis, refer to algorithm in Figure 6. Pulmonary or skeletal metas-
tases, retroperitoneal lymph node metastases may be present [20].

Therapy

¢ As for metastatic renal cell carcinoma see Onkopedia Renal Carcinoma.
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6.1.3 Prognostically unfavorable manifestations

Criteria

* Disseminated metastasis either multiply in one organ (liver, lung, bone, brain, pleural or
peritoneal carcinomatosis) or in different organ systems

* No affiliation to the defined groups, see chapter 5.4. prognosis and chapter 6. therapy).

* These 'unfavorable manifestations' account for 75-85% of CUP syndromes.

6.1.3.1 Adenocarcinoma (ACUP) / undifferentiated carcinoma (UCUP) / squamous cell
carcinoma (SqCUP) / malignant tumor NOS (not otherwise specified)

The therapeutic goal is palliative, i.e., prolongation of life / preservation or improvement of
quality of life. The most important criterion for the choice of therapy is the characterization of
the tumor biology.

In all patients with a possible therapeutic consequence, molecular testing by NGS (next genera-
tion sequencing) for possible driver mutations as well as for immunogenic tumor biology should
be performed [20]. In any case, this includes diagnostics for microsatellite instability (MSI-H) or
defects in mismatch repair enzymes (dMMR). These defects lead to a very high somatic muta-
tion burden in a wide variety of primary tumors with good response to therapy with immune
checkpoint inhibitors such as pembrolizumab. For this substance, a tumor-agnostic approval for
first-line therapy is available by both the FDA and the EMA; thus, also for CUP syndrome.

Studies in CUP with regard to other predictors of a possible response to immune checkpoint
blockade show a high TMB - tumor mutational burden - as a relevant criterion, the cutoff seems
to be 10-12 mutations/megabase [14, 61].

In CUP, small phase Il studies with pembrolizumab or with nivolumab as monotherapy [22, 23]
show an objective remission rate (ORR) of approximately 20%, PFS of 4 months, and OS of
11-14 months. A phase Il study with ipilimumab plus nivolumab as combination therapy shows
an ORR of 16% in the overall group. This includes a 60% response with a small fraction of long-
term survivors with high TMB (compared to only 7.7% at low TMB). In contrast, PDL1 status
(pos. vs. neg.) has no prognostic significance in this study [61].

PDL1 expression (TPS and CPS) can provide an important tool for treatment with chemotherapy
plus immune checkpoint blockade, especially in the presence of an immunogenic tumor (lung,
gastroesophageal, cholangiocellular, urinary bladder, squamous cell carcinoma, and many oth-
ers). A cut-off for TPS or CPS has not been determined in CUP. In 2nd- or further-line therapy,
the option of immune checkpoint blockade in case of PDL1 expression has to be considered
individually.

Therapy

* In case of MSI-H or dMMR: therapy with pembrolizumab

* In case of high tumor mutation burden (TMB-high, >12 mut./Megabase): PD1/PDL1 check-
point inhibitor +/- CTLA4 inhibitor (note: off-label).

* In case of immunogenic tumor biology with PDL1 expression: consider PD1/PDL1 check-
point inhibitor in the 2nd line of therapy (note: off-label).

Probably the most exciting current treatment approach is molecular targeted therapy based on
genetic alterations of so-called 'druggable targets' on the tumor cells. In this process, molecular
profiles of the tumor cells are created - optimally by means of NGS (next generation sequenc-
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ing) - with the aim of identifying suitable targeted substances (e.g., tyrosine kinase inhibitors).
The interpretation of the (often complex) findings takes place in a Molecular Tumor Board
(MTB). Based on the recommendation of the MTB, an application for reimbursement of the pro-
posed treatment must usually be written in Germany, which in turn is often approved by the
Medical Service.

Genetic alterations are found in more than 85% of cases, while changes that are amenable to
currently approved substances are found in about 30-35% [62, 63]. The subset of 'unfavorable
CUP' could therefore become significantly smaller than before with consistent NGS testing.
Alterations in KRAS, PIK3CA, FGFR (= 8% each) are frequent, followed by BRAF and C-ERBB2;
alterations in EGFR, MET, KRAS p.G12C, ROS1, NTRK and ALK are less frequent. Case reports
and initial studies confirm the efficacy of this targeted approach [77]. The CUPISCO trial with
630 enrolled patients is investigating whether molecular characterization achieves better
results than empirical chemotherapy in 'unfavorable CUP'; publication of first results in this
regard is expected in the 2nd half of 2023 [21].

Therapy
* As for known primary tumor with corresponding driver mutation.

If no indicators for molecular targeted therapy or immune checkpoint blockade are found,
empirical chemotherapy is recommended. The choice of chemotherapy, e.g., combination ther-
apy or monotherapy, should be based on age, comorbidity, LDH, functional status, and patient
preferences, analogous to a geriatric assessment.

An overview of the therapy structure is given in Figure 8.

6.1.3.2 Chemotherapy for adenocarcinoma (ACUP) / undifferentiated carcinoma
(UCUP)

First-line therapy

Currently, empirical chemotherapy continues to be the best-proven treatment. Data are avail-
able from several hundred patients treated in trials comparing different chemotherapy regi-
mens. However, a randomized comparison to a best supportive care approach has never been
studied in clinical trials. Treatment with carboplatin and paclitaxel has been best documented.
Adding an EGFR antibody or a histone deacetylase inhibitor to chemotherapy without a biologi-
cal marker as a selection criterion has shown no benefit [64, 65].

Empirical chemotherapy options supported by studies include:

» Carboplatin-paclitaxel-based chemotherapy [66, 67].
» Cisplatin - gemcitabine ('French regimen') (cave toxicity) [68]

e Gemcitabine - irinotecan (cave toxicity) [69, 70]

In many cases, treatment analogous to the presumed primary tumor is carried out in practice;
but this approach is not evidence-based. It can be useful in individual cases, but it can also
reduce the chances of therapeutic success: namely, if not the most therapy-sensitive, but
rather the presumed most probable primary tumor is treated and no good treatment options
exist for it. For example, the supposedly broadly effective combination capecitabine-oxaliplatin
is not effective in first-line CUP even if criteria for a Gl primary tumor are present, if the group
of colon-typical CUP has been thoroughly excluded (see Chapter 6.1.2.5), PFS was only 2.5
months, OS only 7.5 months in a well-documented prospective study [75].
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In two randomized trials and a meta-analysis, aligning therapy with results by genetic profiling
using a 92-gene test (CancerType ID) with the aim of better determining the possible primary
tumor showed no advantage for 'personalized' therapy oriented to the presumed primary tumor
over empirical chemotherapy [18, 71, 72]. Therefore, as a general rule, empirical chemother-
apy is preferable due to the better evidence.

Details of the regimens can be found in the German Treatment Protocols Appendix.

Second-line therapy

There are no convincing studies for second-line therapy. The few available studies included
small numbers of selected patients. If a driver mutation is detected, the corresponding agent,
e.g., a TKI, should be given at the latest in the second line. In case of high tumor mutation bur-
den (TMB-high) or pronounced PDL1 expression, immune checkpoint blockade is reasonable if
not already given in the first line. In other cases, an alternative chemotherapy regimen from
the first-line treatment options may be reasonable for patents in good general performance. In
addition, in the second line, empiric therapy should always be considered based on the working
diagnosis.

6.1.3.3 Chemo-/radiotherapy for squamous cell carcinoma (SqCUP)

In squamous cell carcinomas, histology does not allow reliable conclusions with respect to the
location of the primary tumor. HPV detection in metastases may point at primary gynecologic
malignancies (cervical, vulvar/vaginal cancer), anal or penile cancer or oropharyngeal tumors.
In the case of cervical lymph node metastases, a primary tumor in the oropharynx is likely, if
HPV is detected, see Chapter 6.1.1.1. In numerous studies on CUP syndrome, squamous cell
carcinomas are treated like adeno- and undifferentiated carcinomas, although a statement on
the success of this therapy in the case of squamous cell histology is not possible due to its rar-

ity.
Therapy

* Combined radiochemotherapy, e.g., cisplatin/fluoropyrimidine or carboplatin AUC=2/
paclitaxel 50mg/m2 weekly, plus immune checkpoint blockade if necessary for PDL1
expression.

* In second-line therapy, an immune checkpoint inhibitor is useful (if not already given in
first-line), especially if there is evidence of immunogenic tumor biology.

* The administration of an EGFR antibody should be discussed on a case-by-case basis.

For the therapy structure, see Figure 8.

6.3 Special situations
6.3.1 Skeletal metastasis

Therapy

» Consistent analgesic medication, analgesic radiotherapy if needed.

» Consistent bisphosphonate or denusomab therapy.

A special setting is spinal metastasis with spinal cord compression: this is an oncological
emergency! The prognosis is unfavorable, especially if visceral metastases are detected con-
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currently and if the patient shows rapidly progressive paresis. Prompt surgery or radiotherapy
can often prevent transverse syndrome [73].

8 Monitoring and follow-up

8.2 Follow-up

Evidence-based guidelines for follow-up in CUP syndrome are not available. Due to the multifac-
eted nature of the clinical signs and symptoms, detailed grades of recommendation are not
useful. General recommendations are

* In case of curative therapy intention: structured follow-up according to specific cancer
diagnosis.

* In case of palliative therapy intention: symptom-oriented follow-up.
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