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Cancer of Unknown Primary: The Problem

• Most cancers present at their primary site

• 10-15% present as metastasis
• In two-thirds or more, primary becomes evident

• In up to one-third (5%), primary site is not found and this becomes CUP

• Cancers of unknown primary site (CUPs) are a heterogeneous group 
of metastatic tumours for which a standardised diagnostic work-up 
fails to identify site of origin at time of diagnosis 
• Definition: ESMO Clinical Practice Guidelines (European Society of Medical 

Oncology)



CUP Epidemiology

• Up to 1980’s, CUP made up 10-15% of patients referred to oncology

• Site of origin now more often identified but CUP still forms 3-5% of 
all malignancies

• Worldwide, CUP is fourth most common cause of cancer death

• Median age 60 with 53% M: 47% F

• Median survival: 3-10 months historically



CUP common presenting sites for metastasis

• Solid organs: liver, lung, bone & 
brain

• Lymph nodes: cervical, supra-
clavicular, axillary, mediastinal/ 
retroperitoneal and inguinal 

• Serous cavities: peritoneal and 
pleural

• (i.e. common sites of 
metastasis overall)

three or more 
sites, 26%

liver, 24%

lung/pleura, 
12%

lymph nodes, 
11%

peritoneum, 
9%

bone, 5%

brain, 5%

elsewhere, 8%



CUP tumour types

• Most clinical studies of CUP exclude lymphoma, metastatic 
melanoma and metastatic sarcoma
• And often require histological confirmation

• Therefore cancer of unknown primary generally equates to 
carcinoma of unknown primary

• Other main tumour types need considered and excluded during 
pathological work-up

• CUP is a “diagnosis of exclusion”



CUP common histological sub-types
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CUP common sites of origin at autopsy

• Historically, after CUP 
diagnosis, primary site 
identified only in: 
• <20–25% in life; 

• 30-80% at autopsy

• Gives (historical) 
common sites of 
origin

26% 26%

14%

7% 8%
6% 5% 4% 4%



CUP: classification for clinical benefit

• Despite CUP representing metastatic malignancy, outlook is not 
uniformly poor

• Clinical subsets with better or worse outcomes identified, based on:
• Histopathological type of tumour:

• (Lymphoma), neuroendocrine, germ cell

• Anatomical site: 
• LN = good exc. supraclav

• Number of metastatic sites involved

• Overall performance status

• And with better or worse response to therapy



“Good Prognosis” or “Favourable” CUP 
Subsets

Favourable subset of CUP Treatment as for equivalent stage of:

Squamous carcinoma in cervical LN Head and neck cancer

Locoregional therapy: surgery and/or irradiation

Squamous carcinoma in inguinal LN Genito-urinary tumour

Locoregional therapy: surgery and/or irradiation

Adenocarcinoma in axillary LN 

(female)

Breast cancer

Locoregional then systemic therapy

Extragonadal germ cell tumour in LN 

or lung (male)

Poor prognosis germ cell tumour

Platinum-based chemotherapy 

Serous papillary adenocarcinoma in 

peritoneum (female)

Ovarian cancer

Taxane/platinum-based chemotherapy

Neuroendocrine carcinoma Platinum or paclitaxel/carboplatin based chemotherapy

Adenocarcinoma in bone with high PSA 

(male)

Prostate cancer with hormonal therapy

Single small metastasis in solid 

organ (liver, lung, brain)

Consider local treatment with resection and/or radiation, 

and/or systemic chemotherapy

• CUP subsets sensitive to either loco-regional treatment or systemic 
chemotherapy, often with curative intent



“Poor prognosis” or “unfavourable” CUP 
Subsets

• Multiple metastases in any one solid organ

• Malignant ascites with non-serous-papillary adenocarcinoma; and 
pleural effusion

• Most liver metastases except single colorectal-like deposit 

• Most of these “unfavourable” tumours are adenocarcinomas

Hormone Anthra-

cycline

Platinum Taxane 5FU Gem-

citabine

Breast

Colon

Lung

Ovary

Pancreas

Prostate

Stomach



CUP Pathology: H&E

• “CUP” generally equates to carcinoma

• Other cancers need to be considered and 
excluded 

• Cancer classification for type & site 
classically based on morphology
• Resemblance to normal tissue counterpart

• For adenocarcinomas, H&E morphology 
alone can predict primary site in up to 
50% of cases



Classification..or “reduction of uncertainty”...

• In cancer pathology and CUP, our aim is to 
provide optimal cancer classification 

• We’re trying to reduce uncertainty
– For clinical colleagues and patients

– On behalf of pathology

• Can we improve classification with more or 
better biomarkers?



Tissue-specific/restricted genes

• Morphology reflects gene expression
• Around 12,000 genes are active in any one 

tissue type

• Over 8,000 genes are widely expressed

• Minority of genes are tissue-specific or 
tissue-restricted, related to function i.e. 
differentiation
• Regulatory genes in nucleus e.g. ER, TTF1, 

CDX2, PAX8

• Protein products in cytoplasm or membrane 
e.g. PSA, CK7



Where does this fit in pathology workup?... 
Towards standardised approaches in CUP

• Attempt to predict primary site is at end of 
pathology work-up, as part of diagnosis of 
exclusion to establish CUP

• Step-wise work-up is familiar to pathologists 
• Diagnostic decisions often based on H&E morphology 

alone and rather “black box”

• Less familiar for early trainees, other clinicians and 
scientists therefore useful to describe explicitly 

• In difficult cases, e.g. eventual CUP, systematic 
approach ensures all differential diagnoses 
considered
• So the most appropriate IHC markers are used

Oien 2009 Semin Oncol.

1.1 Is there a lesion present?
If no, cut in.  If still no, check with imaging how definite lesion was.  If definite, re-biopsy.

1.2. Is it malignant?
If no, then make diagnosis.

3. If carcinoma, what is the subtype: germ cell, squamous, 
neuroendocrine, solid organ e.g. HCC or adenocarcinoma?

If not distinguishable on morphology alone, then useful IHC may include any or all of:                             
(those in bold may be useful representatives of each marker class for a large panel)

Further subtypingAlmost certain carcinoma+--

Diagnose, if need be with confirmatory IHCProbable melanoma-+-

Rare tumor

Sarcoma or rare tumor

Lymphoma

Diagnosis

Review with further IHCMultiple +

(Specialist) diagnosis, subtyping and prognostication---

(Specialist) subtyping and prognostication--+

ActionAE1/3S100CLA

Further subtypingAlmost certain carcinoma+--

Diagnose, if need be with confirmatory IHCProbable melanoma-+-

Rare tumor

Sarcoma or rare tumor

Lymphoma

Diagnosis

Review with further IHCMultiple +

(Specialist) diagnosis, subtyping and prognostication---

(Specialist) subtyping and prognostication--+

ActionAE1/3S100CLA

2. What is the broad type of cancer: carcinoma (broadly including                            
germ cell tumor), melanoma, lymphoma or sarcoma?

If not distinguishable on morphology alone, then apply first-line IHC panel:

Hepar1, canalicular pCEA/CD10/CD13Hepatocellular carcinoma

Chromogranin, synaptophysin, PGP9.5, CD56, TTF1, (CDX2)Neuroendocrine carcinoma

CK5/6, p63, (CK7/20 for transitional cell carcinoma)Squamous carcinoma

PLAP, OCT4, AFP, HCG (for diagnosis then subtyping required)Germ cell tumor

Melan-A, inhibinAdrenocortical carcinoma

TTF1, thyroglobulinThyroid carcinoma

Adenocarcinoma

Renal cell carcinoma

Differential diagnosis

Diagnosed on morphology and lack of markers above plus positivity for 

markers in table below especially CK7/20, PSA

RCC, CD10

Useful positive markers 

Hepar1, canalicular pCEA/CD10/CD13Hepatocellular carcinoma

Chromogranin, synaptophysin, PGP9.5, CD56, TTF1, (CDX2)Neuroendocrine carcinoma

CK5/6, p63, (CK7/20 for transitional cell carcinoma)Squamous carcinoma

PLAP, OCT4, AFP, HCG (for diagnosis then subtyping required)Germ cell tumor

Melan-A, inhibinAdrenocortical carcinoma

TTF1, thyroglobulinThyroid carcinoma

Adenocarcinoma

Renal cell carcinoma

Differential diagnosis

Diagnosed on morphology and lack of markers above plus positivity for 

markers in table below especially CK7/20, PSA

RCC, CD10

Useful positive markers 

Ovary (providing mesothelioma excluded)WT1

Colon; less commonly stomachCDX2+and/orCK20+ but CK7-

BreastGCDFP-15+, mammaglobin+

LungTTF1+

ProstatePSA+, PAP+

OvaryER+ and CA125+/mesothelin+

BreastER+ but CA125-/mesothelin-

Other results e.g. CK7+ but few 

other markers+

CDX2+and/orCK20+ and CK7+

Useful markers

Interpret using full diagnostic table in Figure 8

Pancreas, biliary tract or stomach; less commonly colon

Differential diagnosis

Ovary (providing mesothelioma excluded)WT1

Colon; less commonly stomachCDX2+and/orCK20+ but CK7-

BreastGCDFP-15+, mammaglobin+

LungTTF1+

ProstatePSA+, PAP+

OvaryER+ and CA125+/mesothelin+

BreastER+ but CA125-/mesothelin-

Other results e.g. CK7+ but few 

other markers+

CDX2+and/orCK20+ and CK7+

Useful markers

Interpret using full diagnostic table in Figure 8

Pancreas, biliary tract or stomach; less commonly colon

Differential diagnosis

4. If adenocarcinoma, then can we predict the primary site        
e.g. prostate, lung, breast, colon, ovary                       
or pancreas, biliary tract or stomach?

Morphology may provide clues.  IHC is helpful particularly through the more specific markers (those 
commonly used in bold) but should be undertaken as a panel to avoid errors (see Figure 8):



Classification of cancer including CUP:                                         
A stepwise pathological approach

Step 1: identify 
broad cancer 
type

• Carcinoma 

• Melanoma 

• Lymphoma/ 
leukaemia 

• Sarcoma 

• (Neuroglial 
tumours)

1. Carcinoma

4. Sarcoma3. Lymphoma

2. Melanoma



Immunohistochemistry for CUP:
Step 1: identify broad cancer type                                         

Carcinoma (Pan-)Cytokeratins and other 
epithelial markers e.g. AE1/3, 
CK7, CK20, CK5, EMA

Melanoma S100, Melan-A, HMB45

Lymphoma/ 
leukaemia

CLA, CD20, CD3, CD138, CD30 
etc.

Sarcoma Vimentin, actin, desmin, S100,  
c-kit etc



Classification of cancer including CUP:                                         
A stepwise pathological approach

Step 2: if carcinoma  
or related,      
identify subtype 

• Adenocarcinoma
• Squamous ca.

– Transitional ca.              

• Solid organ ca. 
(hepatocellular, renal, 
thyroid, adrenal) 

• Neuroendocrine ca.
• (Germ cell tumour)
• (Mesothelioma)



Immunohistochemistry for CUP:
Step 2: if carcinoma, identify subtype                                         

Adenocarcinoma CK7, CK20, PSA and other adenoca markers 

Squamous ca CK5, p63

Transitional ca CK7, CK20, uroplakin , GATA3

Neuroendocrine ca Chromogranin, CD56, synaptophysin, TTF1

Solid ca: renal RCC, CD10, PAX8, Napsin A

Solid ca: liver Hepar1, CD10, glypican-3

Solid ca: thyroid TTF1, thyroglobulin, PAX8

Solid ca: adrenal Melan-A, inhibin

(Germ cell tumour) OCT4, PLAP, HCG, AFP

(Mesothelioma) Calretinin, mesothelin, WT1, D2-40 



Expression of cytokeratins 7 and 20 in carcinomas 
and related tumours

CK7 positive CK7 negative

CK20 

positive

Gastro-intestinal adenocarcinomas                              

and transitional cell carcinoma

Pancreas & biliary tract (one-third)

Stomach (one-quarter) 

Ovary (mucinous: but many of these likely to be 

metastatic from gut)

Transitional cell carcinoma (two-thirds)

Gastro-intestinal  adenocarcinomas

Colorectum

Stomach (one-third)

Neuroendocrine tumor of Merkel cell 

type (poorly differentiated)

CK20 

negative

Many adenocarcinomas

Breast

Lung (adenocarcinoma)

Ovary (serous & endometrioid)

Pancreas & biliary tract (two-thirds)

Stomach (one-sixth)

Endometrium

Salivary tumors

Thyroid tumors

Transitional cell carcinoma (one-third)

Neuroendocrine, poorly differentiated: small cell 

carcinoma (one-quarter) Malignant mesothelioma 

(two-thirds)

Prostatic and other 

adenocarcinomas plus solid organ, 

squamous and most neuroendocrine 

carcinomas

Prostate

Stomach (one-sixth)

Squamous carcinoma

Germ cell tumor

Hepatocellular carcinoma

Renal (clear) cell carcinoma

Adrenocortical carcinoma

Neuroendocrine, poorly differentiated: 

small cell carcinoma (three-quarters)

Malignant mesothelioma (one-third)



Classification of cancer including CUP:                                         
A stepwise pathological approach

Step 3: if adeno-
carcinoma, 
predict 
possible 
primary sites

• Lung 
• Pancreas 
• Colon 
• Stomach 
• Breast 
• Ovary
• Prostate, etc

  PSA 

or 
NKX3.1 

TTF1 

or 
Napsin 
A 

GCDFP-
15 or 
mamm
aglobin 

WT1 

 

PAX8 ER CA125 Meso-
thelin 

CK7 CDX2 
and/or 
CK20 

Prostate  +  -  -  - -  -  -  -  -  - 

Lung  -  +  -  - -  -  -/+  -/+  +  - 

Breast  -  -  +/-  - -  +/-  -/+  -  +  - 

Ovary 
serous 

 -  -  -  + +  +/-  +  +  +  - 

Ovary 
mucinous 

 -  -  -  - -/+  -/+  -/+  -/+  -/+  -/+ 

Pancreas  -  -  -  -   -  +/-  +/-  +  -/+ 

Stomach  -  -  -  -   -  -  -/+  +/-  -/+ 

Colon  -  -  -  -   -  -  -  -/+  + 

  
+  = 90% or more,    +/- = 50-90%,    -/+ = 10-50%,    - = 10% or less 



IHC markers commonly used for subtyping of 
carcinomas

Marker often used: Comments on sensitivity and specificity

Adenocarcinoma CK7, CK20, PSA and other adenoca markers 

Squamous ca CK5, p63, p40 80-90% sensitive for squamous and basal 

carcinomas and (p63) for transitional cell 

carcinomas; also seen in minority of 

adenocarcinomas especially breast (basal 

phenotype) thus moderately specific

Transitional ca p63, CK7, CK20, urothelin, GATA3 

Neuroendocrine ca Chromogranin, CD56, synaptophysin; TTF1 in 

some

TTF1 expressed in most poorly differentiated 

neuroendocrine carcinomas (small cell) and 

in some well-differentiated neuroendocrine 

tumours of lung origin (c.f. CDX2 in those of 

intestinal origin)

Solid ca: renal RCC, PAX8, Napsin A, luminal membranous 

CD10

RCC 55-86% sensitive

Solid ca: liver Hepar1, canalicular CD10, glypican-3 Hepar1 55-99% sensitive; moderately 

specific (may stain some adenocarcinomas)

Solid ca: thyroid TTF1, thyroglobulin, PAX8

Solid ca: adrenal Melan-A, inhibin 50-100% sensitive

(Germ cell tumour) OCT4, PLAP, HCG, AFP, glypican-3 OCT4 nearly 100% sensitive and 100% 

specific for embryonal carcinoma and 

seminoma; PLAP highly sensitive and 

moderately specific; AFP yolk sac tumour; 

HCG choriocarcinoma

(Mesothelioma) Calretinin, CK5, CK7, D2-40, WT1 (BerEP4 and ERA negative)



Biomarker challenges

• Classic biomarkers for primary site are highly specific (at top of ranking 
and decision tree)

• Specific biomarkers for stomach & pancreas are lacking

Marker Tumours of % Sensitivity % Specificity

PSA Prostate 100 99

TTF1 Lung 91 98

CDX2 Colon 83 96

CDX2 Colon and stomach 56 98

CK20 Colon 68 91

CK20 Colon, stomach and pancreas 36 97

GCDFP-15 Breast 54 96

ER Breast and ovary 74 95

CA125 Ovary and pancreas 88 88

Mesothelin Ovary and pancreas 85 85

Lysozyme Stomach and pancreas 65 69

CK7 (Stomach and pancreas) versus colon 72 96

Based on Dennis, lin Cancer Res 2005; 11(10):3766-3772.



CUP: new IHC reviews



Selection of further or newer biomarkers for 
carcinoma type and site

Biomarker Carcinoma subtype Also identifies

GATA3 Breast carcinoma, transitional cell 
carcinoma

Salivary gland, skin adnexal tumours

(Villin) Colorectal Some renal, lung, ovarian and 
endometrial carcinomas

SATB2 Colorectal (c.f. not in other gastro-intestinal 
neoplasms)

Some renal cell carcinomas, 
osteosarcomas

Arginase Hepatocellular carcinoma

Napsin A Lung adenocarcinoma, renal cell carcinoma Gynaecological clear cell carcinoma

WT1 Ovarian serous Mesothelioma

PAX8 Ovarian serous, endometrioid, clear cell 
and mucinous; renal cell carcinoma

Thyroid

p40 Squamous and transitional cell carcinoma Salivary gland tumours, thymoma & 
trophoblastic tumours

Steroidogenic
Factor 1

Adrenocortical neoplasms (c.f. other clear 
cell neoplasms)



Diagnostic difficulties: not enough tissue

• After morphology, with IHC if 
needed, common diagnostic 
difficulties in classical tumour 
typing are with:

• Limited viable tissue 
• Small samples 

especially if further 
testing requested at end 
of pathology processes

• Necrotic samples



Diagnostic difficulties: difficult morphology

• Common diagnostic difficulties in classical tumour typing for 
CUP are with:
• “Very poorly differentiated or undifferentiated tumours

• Adenocarcinoma, even well-differentiated, without 
obvious primary site
• Pancreatico-biliary including cholangiocarcinoma
• Gastro-oesophageal 
• Ovarian mucinous
• Atypical tumours from lung, breast etc



Diagnostic difficulties: difficult immunohistochemistry

• IHC is subjective: technical performance 
and microscopic interpretation varies 
(as does actual tissue expression), so 
IHC biomarkers used in panels

• IHC is selective: often limited tissue & 
time so only few biomarkers can be 
tested (study showed 7-8 was usual in 
CUP)

• In CUP, a barrier to correct tumour 
classification is not using the most 
appropriate markers

Image from Wellcome Images; Weiss et al 2012, Schroeder et al 2012



Can we quantify performance of current 
pathology in CUP classification?

• Only 5-6 studies identified in recent meta-
analysis

• Sensitivity of IHC panels for primary site 
was consistent, around 82% in mixed 
primary and metastatic tumours and 66-
70% in metastases alone

• Confirms metastases are harder to classify 
than primary tumours by IHC and sets 
baseline for comparison with molecular 
tests

Anderson et al 2010, Weiss et al 2012, Sanden et al 2012



Malignancy of 

undefined primary 

origin (MUO)

Metastatic malignancy identified on the basis of a 

limited number of tests, without an obvious primary 

site, before comprehensive investigation

Provisional carcinoma 

of unknown primary 

origin (provisional 

CUP)

Metastatic epithelial or neuroendocrine malignancy 

identified on the basis of histology or cytology, with no 

primary site detected despite a selected initial screen of 

investigations, before specialist review and possible 

further specialised investigations

Confirmed carcinoma 

of unknown primary 

origin (confirmed CUP)

Metastatic epithelial or neuroendocrine malignancy 

identified on the basis of final histology, with no primary 

site detected despite a selected initial screen of 

investigations, specialist review, and further specialised 

investigations as appropriate.

NICE guidance on metastatic malignant 
disease of unknown primary origin 



CUP definitions with MDT approach

Malignancy of
undefined 
primary
origin (MUO)

Metastatic malignancy identified on the basis of 
a limited number of tests, without an obvious 
primary site, before comprehensive 
investigation.

Provisional
carcinoma of
unknown 
primary
origin 
(provisional
CUP)

Metastatic epithelial or neuro-endocrine 
malignancy identified on the basis of histology 
or cytology, with no primary site detected 
despite a selected initial screen of investigations, 
before specialist review and possible further 
specialised investigations.

Confirmed
carcinoma of
unknown 
primary
origin 
(confirmed
CUP)

Metastatic epithelial or neuro-endocrine 
malignancy identified on the basis of final 
histology, with no primary site detected despite 
a selected initial screen of investigations, 
specialist review, and further specialised 
investigations as appropriate.

NICE guidance/guideline on CUP, 2010 https://www.nice.org.uk/guidance/cg104/resources/metastatic-malignant-disease-of-unknown-primary-origin-diagnosis-and-
management-of-metastatic-malignant-disease-of-unknown-primary-origin-35109328970437

Malignancy of undefined 
primary origin (MUO)

Provisional CUP

Confirmed 
CUP

More

cancers of

known type & 
origin



CUP patient pathway with CUP team & MDT

•NICE guidelines mandated CUP networks across 
hospitals
• CUP team in each hospital with cancer care
• Link with acute oncology

• CUP specialist nurse or keyworker
•Major role in coordinating patient's care

• CUP network multidisciplinary team (MDT) including 
pathologist set up to review treatment and care of 
patients with confirmed CUP
• Provide clinical management & support like type- and 

site-specific cancer MDTs

•Avoid “MDT tennis”



With these approaches, CUP incidence, which 
had increased, is now decreasing

Brewster (2014). Cancer Epidemiology.



CUP teams managing residual “unfavourable” 
or “poor prognosis” CUP

• Residual “poor prognosis” CUP pathology is 
mainly:

– Poorly differentiated tumour, or

– Adenocarcinoma without obvious primary site, 
often positive for CK7 but not much else 



Molecular profiling for primary site: rationale

• “Different tissue types have distinct RNA profiles” 
(…or protein, or DNA…)

• Three RNA tests commercially available:
• Tissue of Origin (TOO) test (Response Genetics)

• Cancer Type ID (CTID) (bioTheranostics) 

• Cancer Origin (miRview mets2) (Rosetta Genomics)

• Yield tumour type, site and/or subtype i.e. classic 
taxonomy

• IHC and mRNA molecular profiling use similar tissue-
specific genes (e.g. PSA etc):
• Molecular profiling tests many more genes and may be 

less subjective

Greco 2014, Pillai et al 2011, Stancel et al 2012, Erlander et al 2011, Meiri et al 2012, Oien  2012



Molecular profiling for primary site in 
practice: limits

• Tumours difficult to diagnose using 
morphology and IHC are often also difficult 
for molecular profiling

• Overall around 10% of tests fail i.e. yield no 
result

• All tests may find difficult:
• Limited or necrotic tissue

• Poorly differentiated tumours 

• Pancreatic, gastro-intestinal and lung cancers

Greco 2014, Pillai et al 2011, Stancel et al 2012, Erlander et al 2011, Meiri et al 2012, Oien  2012 Ann Oncol



Molecular analysis for actionable mutations

• New classification/taxonomy

• Approach?  Panel?
• e.g. Foundation One, Caris, BioTheranostics

Image from Royal College of Pathologists



US NCCN  Clinical  Practice Guidelines on 
Occult  Primary 

• Although GEP (Gene Expression Profiling) has a 
diagnostic  benefit, clinical benefit has not been 
demonstrated. The panel recommends against GEP as 
standard management, although 20% of the panel 
believes the diagnostic benefit  of GEP warrants its 
routine use... 

Recommendations 
2014

• Until more robust outcomes and comparative 
effectiveness data are available, pathologists and 
oncologists must collaborate on the judicious use of 
these modalities (IHC and GEP) on a case-by-case basis, 
with the best possible individualized patient outcome in 
mind... 

Recommendations 
2015



1.1 Is there a lesion present?
If no, cut in.  If still no, check with imaging how definite lesion was.  If definite, re-biopsy.

1.2. Is it malignant?
If no, then make diagnosis.

3. If carcinoma, what is the subtype: germ cell, squamous, 
neuroendocrine, solid organ e.g. HCC or adenocarcinoma?

If not distinguishable on morphology alone, then useful IHC may include any or all of:                             
(those in bold may be useful representatives of each marker class for a large panel)

Further subtypingAlmost certain carcinoma+--

Diagnose, if need be with confirmatory IHCProbable melanoma-+-

Rare tumor

Sarcoma or rare tumor

Lymphoma

Diagnosis

Review with further IHCMultiple +

(Specialist) diagnosis, subtyping and prognostication---

(Specialist) subtyping and prognostication--+

ActionAE1/3S100CLA

Further subtypingAlmost certain carcinoma+--

Diagnose, if need be with confirmatory IHCProbable melanoma-+-

Rare tumor

Sarcoma or rare tumor

Lymphoma

Diagnosis

Review with further IHCMultiple +

(Specialist) diagnosis, subtyping and prognostication---

(Specialist) subtyping and prognostication--+

ActionAE1/3S100CLA

2. What is the broad type of cancer: carcinoma (broadly including                            
germ cell tumor), melanoma, lymphoma or sarcoma?

If not distinguishable on morphology alone, then apply first-line IHC panel:

Hepar1, canalicular pCEA/CD10/CD13Hepatocellular carcinoma

Chromogranin, synaptophysin, PGP9.5, CD56, TTF1, (CDX2)Neuroendocrine carcinoma

CK5/6, p63, (CK7/20 for transitional cell carcinoma)Squamous carcinoma

PLAP, OCT4, AFP, HCG (for diagnosis then subtyping required)Germ cell tumor

Melan-A, inhibinAdrenocortical carcinoma

TTF1, thyroglobulinThyroid carcinoma

Adenocarcinoma

Renal cell carcinoma

Differential diagnosis

Diagnosed on morphology and lack of markers above plus positivity for 

markers in table below especially CK7/20, PSA

RCC, CD10

Useful positive markers 

Hepar1, canalicular pCEA/CD10/CD13Hepatocellular carcinoma

Chromogranin, synaptophysin, PGP9.5, CD56, TTF1, (CDX2)Neuroendocrine carcinoma

CK5/6, p63, (CK7/20 for transitional cell carcinoma)Squamous carcinoma

PLAP, OCT4, AFP, HCG (for diagnosis then subtyping required)Germ cell tumor

Melan-A, inhibinAdrenocortical carcinoma

TTF1, thyroglobulinThyroid carcinoma

Adenocarcinoma

Renal cell carcinoma

Differential diagnosis

Diagnosed on morphology and lack of markers above plus positivity for 

markers in table below especially CK7/20, PSA

RCC, CD10

Useful positive markers 

Ovary (providing mesothelioma excluded)WT1

Colon; less commonly stomachCDX2+and/orCK20+ but CK7-

BreastGCDFP-15+, mammaglobin+

LungTTF1+

ProstatePSA+, PAP+

OvaryER+ and CA125+/mesothelin+

BreastER+ but CA125-/mesothelin-

Other results e.g. CK7+ but few 

other markers+

CDX2+and/orCK20+ and CK7+

Useful markers

Interpret using full diagnostic table in Figure 8

Pancreas, biliary tract or stomach; less commonly colon

Differential diagnosis

Ovary (providing mesothelioma excluded)WT1

Colon; less commonly stomachCDX2+and/orCK20+ but CK7-

BreastGCDFP-15+, mammaglobin+

LungTTF1+

ProstatePSA+, PAP+

OvaryER+ and CA125+/mesothelin+

BreastER+ but CA125-/mesothelin-

Other results e.g. CK7+ but few 

other markers+

CDX2+and/orCK20+ and CK7+

Useful markers

Interpret using full diagnostic table in Figure 8

Pancreas, biliary tract or stomach; less commonly colon

Differential diagnosis

4. If adenocarcinoma, then can we predict the primary site        
e.g. prostate, lung, breast, colon, ovary                       
or pancreas, biliary tract or stomach?

Morphology may provide clues.  IHC is helpful particularly through the more specific markers (those 
commonly used in bold) but should be undertaken as a panel to avoid errors (see Figure 8):



1.1 Is there a lesion present?
If no, cut in.  If still no, check with imaging how definite lesion was.  If definite, re-biopsy.

1.2. Is it malignant?
If no, then make diagnosis.

3. If carcinoma, what is the subtype: germ cell, squamous, 
neuroendocrine, solid organ e.g. HCC or adenocarcinoma?

If not distinguishable on morphology alone, then useful IHC may include any or all of:                             
(those in bold may be useful representatives of each marker class for a large panel)
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LungTTF1+
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Pancreas, biliary tract or stomach; less commonly colon

Differential diagnosis

Ovary (providing mesothelioma excluded)WT1

Colon; less commonly stomachCDX2+and/orCK20+ but CK7-

BreastGCDFP-15+, mammaglobin+

LungTTF1+

ProstatePSA+, PAP+

OvaryER+ and CA125+/mesothelin+

BreastER+ but CA125-/mesothelin-

Other results e.g. CK7+ but few 

other markers+

CDX2+and/orCK20+ and CK7+

Useful markers

Interpret using full diagnostic table in Figure 8
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Differential diagnosis

4. If adenocarcinoma, then can we predict the primary site        
e.g. prostate, lung, breast, colon, ovary                       
or pancreas, biliary tract or stomach?

Morphology may provide clues.  IHC is helpful particularly through the more specific markers (those 
commonly used in bold) but should be undertaken as a panel to avoid errors (see Figure 8):
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