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Markers for endocrine tumours

Neuroendocrine
• Synaptophysin
• Chromogranin A
• Hormones …

Unspecific ”neuroendocrine”
• CD56
• neuron specific enolase
• PGP 9.5

Adrenal cortex, sex cord
• Calretinin
• Inhibin
• Melan A (A 103)
• Synaptophysin (adrenal)

Thyroid
• TTF-1
• PAX8
• Thyroglobulin
• Thyroperoxidase
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An integral-membrane glycoprotein of presynaptic vesicles
 Neurons
 Neuroendocrine cells 
 (Adrenal cortical cells)
 (Goblet cells, Paneth cells)

Synaptophysin

pancreasSYP
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 Neural tumours

 NE tumours (gr. 1-2)

 NE carcinomas (gr. 3)

 Adrenal cortical tumours 

Synaptophysin in neoplasias

Lung NE large cell carcinoma



5

Synaptophysin in neoplasias

Adrenal cortical carcinomaSCLC in skin



Synaptophysin – NordiQC run 37: 214 labs.

Optimal: 19% Insufficient: 42%

SCLC

NE gr. 2



27G12 Sy38

SCLC

Less successful antibodies – Synaptophysin



27G12Snp88

Less successful antibodies – Synaptophysin

Blood group A Blood group A

Blood group 0

MAG



Synaptophysin – endocrine tumor

DAK-SYNAP MRQ-40

27G12 CD56



Synaptophysin – Breast carcinoma

DAK-SYNAP MRQ-40

27G12 CD56



Acid calcium-binding glycoprotein closely associated with the 
matrix of dense-core neurosecretory granules, probably  
involved in packaging and processing of neuropeptides and 
peptide hormones 

 Neurons  

 Neuroendocrine cells

Chromogranin

appendix brain



Chromogranin A

 Neuronal tumours
 ganglioneuroblastoma
 paraganglioma

 Neuroendocrine neopl.
 Neuroendocrine tumours
 Neuroendocrine carcinoma
 Small cell carcinoma

SCLC Hind gut carcinoid



Male 32, suspicion of endocrine pancreastumour





Chromogranin A



DOG1CD117

GIST



Chromogranin – NordiQC run 46



Poor RTU formats: Chromogranin A

LK2H10 REF
pAb RTU
Company 1

mAb LK2H10 RTU
Company 3

mAb LK2H10 RTU
Company 2

Medullary  carcinoma



Poor RTU formats: CGA

Small cell  carcinoma

LK2H10 REF
pAb RTU
Company 1

mAb LK2H10 RTU
Company 3

mAb LK2H10 RTU
Company 2



Misleading datasheets

Giving false negative results in low expressing cells and tumours



CGA – run 46, 2016, 242 labs

g

g

g



Langerhans islet

Appendix - nerves

SCLC

False negative 



Steroid producing cell markers
 Inhibin
 Calretinin
 Melan A (A103)
 (Synaptophysin – adrenal cortex)



Inhibin

CK: renal cell carcinoma

Transforming growth factor β-family
Inhibiting the production and secretion of gonadotropins

 Granulosa & theca interna cells
 Syncytiotrophoblast
 Sertoli & Leydig cells
 Germinal cells
 Adrenal cortical cells

Testis: Sertoli cells only



Inhibin in neoplasms

CK: renal cell carcinoma

 Sex cord-stromal tumours
Granulosa cell tumour +
 Sertoli-Leydig cell tumour +
 Fibrothecoma +/–

 Adrenal cortical tumours +/–
 Choriocarcinoma +/–
 Other carcinomas –(+)

Adrenal cortical carcinoma



Renal cell markers
 PAX8

 Cytokeratins
 Vimentin
 CD117
 AMACR
 Napsin A

 Carboanhydrase IX 
(CA IX)



Clear cell RCC Papillary RCC Chromophobe
RCC

Oncocytoma

CK 8/18 + + + + (globs)
CK 7 ̶ (+) patchy + (+) focal
Pax8 + + + +
Vimentin + + ̶ ̶
CD117 ̶ ̶ + +
AMACR (+) + ̶ + ?
Napsin A (+) focal + focal ̶ - ?
CA IX + diffuse (+) focal ̶ ̶

ADULT RENAL CELL TUMOURS

CA IX

PAX8



PAX8 - NordiQC Run 51 (to be published in AIMM April 2018)

Optimal Insufficient

Tube

Kidney

Ovarian
serous C

CC RCC





Prostate cell markers
 Prostate specific antigen (PSA)

 Prostein (P501S)
 NKX3.1
 AMACR 

 P63/p40/CK5
 ERG

Double
stain



Optimal Insuff.



Primary prostate adenocarcinoma

p40/p63



Metastatic prostate adenocarcinoma



PSA+NKX3.1
double stain

Prostate hyperplasia Prostate adenocarc.





ERG – NordiQC run 50

Optimal: 38%
Clones EP111and EPR3864 
with sensitive protocols

Insufficient: 33%
e.g., EPR3864 RTU (VMS)

Clone FY9

Prostate adenocarcinoma
with ERG mutation



16029806





Risk of lymph node metastasis (>10%) 
in colorectal ”malignant adenoma” 

• Tumor budding 42%
• Low/mucinous diff. 35%
• Res. marg. <1mm 33%
• Kikuchi sm3 23%
• Haggitt level 4 17%

• Lymphovasc. invasion 35%



ERG-PCK



ERG-Podoplanin

Lymphovascular invasion




“Germinal cell markers”:
SALL4
OCT3/4
PLAP
CD30
AFP

Podoplanin
GLP3
CD117



GERM CELL

NO DIFFERENTIATION

Seminoma/Dysgerminoma/Germinom

EMBR. DIFFERENTIATION

Embryonal carcinoma

EXTRAEMBRYONIC  DIFFERENT.

Endodermal sinus/Yolk sac tumour TROPHOBLAST

Choriocarcinoma

EMBRYONIC 
TISSUE 

Teratoma



Germ cell tumours

AFP CD
30

CD
117

CK
LMW

GLP
3

OCT
3/4

PL
AP

SALL
4

Seminoma/
dysgerminoma

- - + +/-
dot

- + + +

Embryonal 
carcinoma

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

Yolk sac 
tumour

+/- -/+ -/+ + +/-
focal

- -/+ +

Chorio-
carcinoma

- - - + + - +/- +cyto
-syn

Cao et al. AJSP 2009, 33:1065.  
Trinh et al. JOGR 2012, 38:841



SALL4
A zinc finger transcription factor that 
shares homology to the Drosophila 
spalt (sal) gene

Zink

http://en.wikipedia.org/wiki/File:Drosophila_repleta_lateral.jpg
http://en.wikipedia.org/wiki/File:Drosophila_repleta_lateral.jpg


SALL4
Transcription factor essential to early embryogenesis 
in all species  - plays an important role in the 
specification of head and tail regions
 In human located on chromosome 20q13.13–13.2
Forms a regulatory circuit with OCT4, NANOG, and 
SOX2 to maintain embryonic stem cell pluripotency 
and self-renewal
By IHC detected in all types of non-teratoma germinal 
cell tumours
Rarely, weak and focal reaction is seen in non-
germinal cell carcinomas



SALL4 – Testis



SALL4 – GCNIS and seminoma



SALL4 – Embryonal carc.     Lung adenocarcinoma !



OCT3/4

Transcription factor
expressed in in early embryonic 
cells, germ cells and stem cells 
maintaining cell replication

 Seminoma +
 Germinal cell neoplasia

in situ (GCNIS) +
 Dysgerminoma +/-
 Embryonal carcinoma +

>90% of nuclei, + sometimes a 
dot-like cytoplasmic reaction

Seminoma



OCT3/4 – NordiQC run 35

Intratubular germ
cell neoplasia

Optimal Under stained

Over stained



Embryonal carcinoma



CD30

Cytokin receptor, mediating cell 
proliferation

 Embryonal carcinoma +
 Yolk sac tumour –/+
 Seminoma –
 Salivary carcinoma +/–
 Other carcinomas –/+

 ALCL +
 Other lymphomas +/–




CD30 – NordiQC run 51

Optimal Insufficient



Placental alkaline phospatase (PLAP)

PLAP belong to heterogeneous 
group of glycoproteins confined 
to the cell membranes. 
PLAP plays a role in guiding 

migratory cells and transport 
specific molecules over the 
plasma membrane. 
PLAP is expressed in placenta 

from the 8th week of gestation. 



Placental alkaline phosphatase (PLAP)

 Placental 
syncytiotrophoblast
 Ovary
 Testis
 Fallopian tube
 Uterine cervix
 Respiratory tract
 Thymus



Placental alkaline phosphatase (PLAP)

 Seminoma/dysgerminoma +
 Except spermatocytic sem.

 Choriocarcinoma +/-

 Embryonal carcinoma +/-
Often focal

 Yolk sac tumour -/+

Serous ovarian carcinoma +/-
 Adenocarcinomas 
 Various types –(+)

Seminoma



Placental alkaline phosphatase (PLAP)

 Seminoma/dysgerminoma +
 Except spermatocytic sem.

 Choriocarcinoma +/-

 Embryonal carcinoma +/-
Often focal

 Yolk sac tumour –/+

Serous ovarian carcinoma +/-
 Adenocarcinomas 
 Various types –(+)

Embryonal carcinoma



Placental alkaline phosphatase (PLAP)

GCNIS seminoma



PLAP – NordiQC run 35
Seminoma

Embryonal carcinoma

Optimal

Optimal Insufficient

Insufficient



Alpha-fetoprotein (AFP)

 Yolk sac tumour +/–
 Embryonal carc. –/+
 Choriocarcinoma –

 Seminoma –

 Hepatoblastoma +
 Hepatocellular carc. –/+
 Other carcinomas –(+)

Yolk sac tumour



Yolk sac tumour



Yolk sac tumour

AFP



Yolk sac tumour

CK19 CDX2
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