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Sentinel lymph node metastases are a 
cornerstone of staging for Merkel cell carcinoma

 MCC often spreads to sentinel 
and non-regional lymph nodes

 Nodal metastases portend 
worse overall survival

 Nodal metastases upstage 
patients to AJCC 8th stage III

Harms et al. Ann Surg Oncol, 2016

Detecting MCC in SLN remains a challenge
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Immunohistochemistry has improved detection 
of MCC in SLN – but an optimal panel is lacking

 Several markers have been proposed to aid 
in detection of metastatic MCC

 CK20 and keratins AE1/AE3 and pan-keratin 
have been widely used, as well as 
synaptophysin and chromogranin

 INSM1, SATB2, SOX2 are more recent 
markers proposed to help identify metastatic 
MCC
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Pan et al. Mod Path, 2014

Immunohistochemistry has improved detection 
of MCC in SLN – but an optimal panel is lacking

 Several markers have been proposed to aid 
in detection of metastatic MCC

 CK20 and keratins AE1/AE3 and pan-keratin 
have been widely used, as well as 
synaptophysin and chromogranin

 INSM1, SATB2, SOX2 are more recent 
markers proposed to help identify metastatic 
MCC

 Current markers suffer from imperfect 
sensitivity and specificity, limiting the accuracy 
of detection of micro/single cell metastasis 
and impacting staging
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Immunohistochemistry has improved detection 
of MCC in SLN – but an optimal panel is lacking

 Several markers have been proposed to aid 
in detection of metastatic MCC

 CK20 and keratins AE1/AE3 and pan-keratin 
have been widely used, as well as 
synaptophysin and chromogranin
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 Current markers suffer from imperfect 
sensitivity and specificity, limiting the accuracy 
of detection of micro/single cell metastasis 
and impacting staging

Novel sensitive and specific Merkel cell carcinoma markers 

could help stage MCC more accurately and efficiently

POU4F3 is a novel highly sensitive and specific 
immunohistochemical marker of Merkel cell carcinoma
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POU4F3 is a novel highly sensitive and specific 
immunohistochemical marker of Merkel cell carcinoma

 Widely and uniformly expressed in MCC (98.7% 
sensitivity, 98.3% specificity)

 Not expressed in other cutaneous malignancies 
or NE tumors

 Independent of MCPyV/CK20 status

H&E POU4F3
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Karpinsky et al. Mod Path, 2025
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A retrospective study to improve accuracy of MCC SLN 
metastasis detection using POU4F3

A retrospective study to improve accuracy of MCC SLN 
metastasis detection using POU4F3
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POU4F3 highlights SLN micro- and macro-metastases

Case 1

Case 2

POU4F3 highlights SLN micro- and macro-metastases

Case 3

Case 4
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Percentage SLN
N
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Keratin AE1/AE3 or

Pan-keratin
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1.0%2+--
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50.7%105---
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MCC SLN immunophenotypes
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Establishing sensitivity of POU4F3 in 
detecting MCC SLN metastasis

SensitivityPositivitySingle marker

96%98/102POU4F3

67%68/102Keratin 20

69%70/102
Keratin AE1/A3 

or pan-keratin

Establishing sensitivity of POU4F3 in 
detecting MCC SLN metastasis
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SensitivityPositivitySecond markerFirst marker

96%98/102øPOU4F3

67%68/102øKeratin 20

69%70/102ø
Keratin AE1/A3 

or pan-keratin

100%102/102Keratin 20POU4F3

100%102/102
Keratin AE1/A3 

or pan-keratin
POU4F3

74%76/102
Keratin AE1/A3 

or pan-keratin
Keratin 20

An optimal IHC panel for SLN MCC detection
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Advantages and limitations of a POU4F3-based 
IHC panel for MCC SLN

Advantages

 Sensitivity superior to conventional MCC 
markers in SLN

 Nuclear marker with solid staining pattern 
and low background staining

 High specificity of staining in SLN and 
primary tumors

 A panel of POU4F3 and AE1/AE3 or pan-
keratin could be implemented as a routine 
SLN panel in MCC patients

Limitations

 Not widely available yet in many IHC labs 
(but commercially available)

 Benefits from additional keratin staining for 
maximum sensitivity

 Lack of gold standard for presence of 
metastatic MCC in SLN limits specificity 
calculation

Take home messages

 POU4F3 is a very sensitive and specific 
nuclear marker of MCC with low LN 
background staining

 An IHC panel combining POU4F3 and keratin 
AE1/AE3 or pan-keratin achieves very high 
sensitivity and specificity in MCC SLN detection

 Adoption of a standardized POU4F3-based 
IHC panel may improve MCC staging accuracy 
and efficiency
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