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Updates in 
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Disclosures

•  I have received honoraria from Pfizer, Merck Sharpe & Dome, EMD 
Serono, Checkpoint Therapeutics, Bristol Myers Squibb, Incyte, Castle 
Biosciences, Regeneron and Sanofi Genzyme for participation on 
advisory boards. I have stock options in Checkpoint Therapeutics and 
Avstera.

• We will be discussing off-label use of therapies
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Learning Objectives

• Brief overview of the clinical features and pathophysiology of MCC

• Recognize the use of Imaging, Lymph Node Evaluation and blood-
based tests (AMERK & liquid biopsies) in clinical practice

• Discuss approved therapeutic strategies in MCC, including the use of 
ICIs as primary treatment, as well as emerging strategies in the neo-
adjuvant and adjuvant setting
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Interactivity Question ?

Raise your hand if you have diagnosed 
Merkel cell carcinoma in the last 5 years

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Interactivity Question ?

Raise your hand if you have diagnosed 
Merkel cell carcinoma in the last 1 year
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Overview

• Clinical Features of MCC

• Overview of Pathophysiology

• Work Up

• Management

HARVARD MEDICAL SCHOOL
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Clinical Features MCC

• 80-90% of these arise on UV-exposed skin

• The tumor favors the head and neck region, 
followed by the extremities & the buttocks

• About 50% of cases present on the head & neck

• Roughly another 40% present on the extremities

• Only about 10% are on the trunk & buttock area

• And roughly another 10-20% present with no 
primary on the skin and only nodal metastases

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Miller, DM unpublished data

Heath et al. 2008
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Clinical Features MCC

• Protean in appearance and non-specific

• Can be skin-toned

• Can look like a lipoma

• Classically presents as a pink–red to violaceous, firm, dome-shaped, 
solitary nodule that has grown rapidly

• Can double within a couple of months

• Rarely on a clinician’s differential diagnosis

HARVARD MEDICAL SCHOOL
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MCC Rarely Suspected

• We evaluated a cohort of 232 patients with MCC at MGB for pre-
biopsy clinical impressions

• 83% of cases (192/232) had at least one pre-biopsy DDx available 
within the clinician note or clinical history section of the pathology 
report

HARVARD MEDICAL SCHOOL

TEACHING HOSPITALSaqlain et al. DOJ. 2021
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Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021

Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021
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Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021

Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021
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Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021

Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021
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Clinical Impressions of Primary Cutaneous MCC 

Saqlain et al. DOJ. 2021

Overview

• Clinical Features of MCC

• Overview of Pathophysiology

• Work Up

• Management
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Pathogenesis Two Distinct Mechanisms

Merkel Cell Polyomavirus UV-Induced Damage

Image from https://ccr.cancer.gov/news/inthejournals/mvc
HARVARD MEDICAL SCHOOL
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Merkel Cell Polyoma Virus Discovery

• A watershed finding regarding the etiology of MCC was 
the discovery in 2008 of the Merkel cell polyomavirus 
by the Moore-Chang group

• They demonstrated that in most MCCs the viral DNA 
was clonally integrated into the host cell DNA

• MCC is associated with clonal integration of the Merkel 
cell polyoma virus in about 60-80% of cases

Feng H, et al. Science 2008; 319(5866):1096-1100        
Image from https://ccr.cancer.gov/news/inthejournals/mvc
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Pathogenesis Mutational Landscape

1 10 20 30 40 50
Median Number of Coding Somatic Mutations per MB

Adapted from: Yarchoan et al. NEJM 2017; 377;25: 2500-2501
Nghiem et al ASCO 2018 Abstract #9507
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Pathogenesis Mutational Landscape
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MCPyV

LT antigen

MCPyV
sT antigen
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LT antigen
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Merkel Cell Carcinoma Prognosis

Criterion Stage
5-year 

Survival

Primary lesion ≤2 cm (SLNBx Neg) Pathological Stage I 62.8

Primary lesion >2 cm, no invasion (SLNBx Neg) Pathological Stage IIA 54.6

Primary lesion with tissue invasion (SLBx Neg) Pathological Stage IIB 34.8

Harms KL, Ann Surg Oncol. 2016;23(11):3564-3571. 
HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Merkel Cell Carcinoma Prognosis

Criterion Stage
5-year 

Survival

Primary lesion ≤2 cm (SLNBx Neg) Pathological Stage I 62.8

Primary lesion >2 cm, no invasion (SLNBx Neg) Pathological Stage IIA 54.6

Primary lesion with tissue invasion (SLBx Neg) Pathological Stage IIB 34.8

Clinical Occult Node, +SLNBx (TanypN1a) Pathological Stage IIIA 40.3

Clinical Positive Node Pathological Stage IIIB 26.8

Distant Metastasis Pathological Stage IV 13.5

Harms KL, Ann Surg Oncol. 2016;23(11):3564-3571. 
HARVARD MEDICAL SCHOOL
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Merkel Cell Carcinoma Prognosis

Criterion Stage
5-year 

OS

Primary lesion ≤2 cm (SLNBx Neg) Pathological Stage I 88

Primary lesion >2 cm, no invasion (SLNBx Neg) Pathological Stage IIA 66

Primary lesion with tissue invasion (SLBx Neg) Pathological Stage IIB 66

Clinical Occult Node, +SLNBx (TanypN1a) Pathological Stage IIIA 68

Clinical Positive Node Pathological Stage IIIB 54

Distant Metastasis Pathological Stage IV NA

McEvoy AM, JAMA Derm. 2022
HARVARD MEDICAL SCHOOL
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Merkel Cell Carcinoma Prognosis

Criterion Stage
5-year 

MSS

Primary lesion ≤2 cm (SLNBx Neg) Pathological Stage I 95

Primary lesion >2 cm, no invasion (SLNBx Neg)

Primary lesion with tissue invasion (SLBx Neg)
Pathological Stage IIA/B 80

Clinical Occult Node, +SLNBx (TanypN1a) Pathological Stage IIIA 78

Clinical Positive Node Pathological Stage IIIB 56

Distant Metastasis Pathological Stage IV NA

McEvoy AM, JAMA Derm. 2022
HARVARD MEDICAL SCHOOL
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Overview

• Clinical Features of MCC

• Overview of Pathophysiology

• Workup: Imaging, AMERK and ctDNA

• Management

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Interactivity Question ?

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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Interactivity Question ?

Raise your hand if you have 
ordered a PET-CT in the last 5 years

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

• NCCN Guidelines: Imaging is encouraged in most cases of MCC 

• Singh et al demonstrated that occult metastatic disease has been 
detected in 12%–20% of patients who presented without suspicious 
findings on history and physical examinations1

• We use PET-CT as our baseline cross-sectional imaging modality in all 
patients

MCC Work Up Imaging

1. Singh N, et al. J Am Acad Dermatol 2021;84:330-339
HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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• Use of brain MRI as initial work up – as clinically indicated

MCC Work Up Imaging

Saqlain F, et al. J Am Acad Dermatol 2021
HARVARD MEDICAL SCHOOL
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Patients pathologically 
diagnosed with MCC 
2016-2020 (n = 450)

Saqlain F, et al. J Am Acad Dermatol 2021

MCC Work Up Imaging

HARVARD MEDICAL SCHOOL
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Patients pathologically 
diagnosed with MCC 
2016-2020 (n = 450)

Brain MRI performed 
<= 90 days of diagnosis 

(n = 100)

No Brain MRI 
performed <= 90 days 
of diagnosis (n = 350)

Saqlain F, et al. J Am Acad Dermatol 2021

MCC Work Up Imaging
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Patients pathologically 
diagnosed with MCC 
2016-2020 (n = 450)

Brain MRI performed 
<= 90 days of diagnosis 

(n = 100)

Without neurological 
symptoms at time of 

Brain MRI (n=84)

With neurological 
symptoms at time of 

Brain MRI (n=16)

No Brain MRI 
performed <= 90 days 
of diagnosis (n = 350)

Saqlain F, et al. J Am Acad Dermatol 2021

MCC Work Up Imaging
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Patients pathologically 
diagnosed with MCC 
2016-2020 (n = 450)

Brain MRI performed 
<= 90 days of diagnosis 

(n = 100)

Without neurological 
symptoms at time of 

Brain MRI (n=84)

With neurological 
symptoms at time of 

Brain MRI (n=16)

No Brain MRI 
performed <= 90 days 
of diagnosis (n = 350)

Saqlain F, et al. J Am Acad Dermatol 2021

0/84 had e/o MCC 1/16 had e/o MCC

MCC Work Up Imaging

HARVARD MEDICAL SCHOOL
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• If regional disease is evident on physical exam or scans 
• FNA/Core Biopsy

MCC Work Up Lymph Node Evaluation

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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• If regional disease is evident on physical exam or scans 
• FNA/Core Biopsy

• If distant disease is detected on imaging
• FNA/Core Biopsy

MCC Work Up Lymph Node Evaluation

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

• If regional disease is evident on physical exam or scans 
• FNA/Core Biopsy

• If distant disease is detected on imaging
• FNA/Core Biopsy

• If no evidence of regional or distant disease 
• Sentinel Lymph Node Biopsy in all suitable patients

• Even in the absence of metastatic disease on exam/imaging 30% of patients may have 
MCC on SLNBx1

MCC Work Up Lymph Node Evaluation

1. Singh N, et al. J Am Acad Dermatol 2021;84:330-339
HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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MCC Work Up AMERK

HARVARD MEDICAL SCHOOL
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MCC Serum Oncoprotein Antibody Test Overview

Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 
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MCC Serum Oncoprotein Antibody Test Overview
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Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 
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MCC Serum Oncoprotein Antibody Test Overview
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MCC Serum Oncoprotein Antibody Test Overview
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Structural Proteins
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Figure Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 
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Figure Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 

MCC Serum Oncoprotein Antibody Test Overview
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Figure Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 

MCC Serum Oncoprotein Antibody Test Overview
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Figure Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 

MCC Serum Oncoprotein Antibody Test Overview

O
n

co
p

ro
te

in
 

A
n

ti
b

o
d

y 
Ti

te
r

Normal Subject MCC Patient 
With Recurrence

NED

Primary 
Tumor

Recurrence/
Progression

Time

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Figure Adapted from Paulson et al. Cancer. 2017;123(8):1464-1474 
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https://www.merkelcell.org/tes
ting-and-diagnosis/serology/

MCPyV Antibody Test Clinical Utility

• Oncoprotein Ab Test can identify two populations of patients
• Seronegative group, that may benefit from closer imaging 

• Seropositive group, who may benefit from serial titer assessment
• Paul Nghiem’s group at University of Washington has studied a cohort of patients over 

10 years and reported NPV and PPV of 99%

• Limitations
• Not applicable for patients with virus negative tumors 

Data from Paulson et al. Cancer. 2017;123(8):1464-1474 
And Paul Nghiem’s lab MIG March 2019, Washington DC
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Interactivity Question ?

Raise your hand if you have 
ordered a liquid biopsy before

HARVARD MEDICAL SCHOOL
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Liquid Biopsy

• Allows for the sequential analysis of 
• circulating tumor cells (CTCs) or 

• cell-free DNA (cfDNA)/circulating tumor DNA (ctDNA) 

• Potential non-invasive approach for: 
• Surveillance

• Prognosis

• Guidance for therapeutic options in several cancers 

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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Liquid Biopsy ctDNA

• Currently, a variety of sources of ctDNA exist
• Commercial Vendors

• Guardant

• Natera

• Foundation Medicine

• Institutional molecular pathology departments

• Limited data in MCC 

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

ctDNA Vignette

• Male in 9th decade of life

• MCC right temple

• In-transit metastases and parotid metastases appreciated on physical 
exam

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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In-transit and Regional Metastases 

ctDNA Vignette Stage IIIB

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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ctDNA Vignette Stage IIIB
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ctDNA Vignette Stage IIIB
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Printed images are not intended for diagnostic interpretation, and may not represent the full data set.

Innumerable 
Osseous 
Metastases

Printed images are not intended for diagnostic interpretation, and may not represent the full data set.

Innumerable 
Hepatic Metastases
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Printed images are not intended for diagnostic interpretation, and may not represent the full data set.

Printed images are not intended for diagnostic interpretation, and may not represent the full data set.
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Printed images are not intended for diagnostic interpretation, and may not represent the full data set.
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ctDNA Clinical Utility

• Potential biomarker for rapid progressor phenotype

• Potential utility in assessing treatment response 
• Identify true progression vs. pseudo-progression

Shalhout S, et al. DOJ 2021
HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Overview

• Overview of Pathophysiology

• Workup: Imaging, AMERK and ctDNA

• Management

HARVARD MEDICAL SCHOOL
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Management Overview

• Stage I

• Stage II

• Stage III

• Stage IV

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Management Overview

• Stage I

• Stage II

• Stage III

• Stage IV

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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Management Stage I

• Excision 
• 1-2 cm margins*

• Adjuvant XRT (~50 Gy)

*smaller margins may be reasonable if aXRT is planned

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Management Adjuvant XRT in Stage I Disease

• Reasonable to Omit aXRT if all of the following are met

Diameter ≤ 1-2 cm ✔

No LVI ✔

Margins Clear ✔

Immunocompetent ✔

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

75

76



9/16/2023

39

Management Surgical Margins

• If adjuvant radiotherapy is planned, then a narrow margin excision 
may be reasonable

• Otherwise excision with 1-2 cm margins

1. Tarabadkar ES et al. J Am Acad Dermatol. 2021;84(2):340-347.
2. Harrington C et al . Ann Surg Oncol. 2016;23(2):573-578.
3. Perez MC Ann Surg Oncol. 2018;25(11):3334-3340.
4. Andruska N eta l. JAMA Dermatol. 2021. HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Management Stage II

• Excision 
• 1-2 cm margins

• Adjuvant XRT (~50 Gray)

*smaller margins may be reasonable if aXRT is planned

*

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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Management Stage III

• Clinically Node Negative
• Excision 

• 1-2 cm margins to primary site*

• LN removed at SLNBx

• Adjuvant XRT to primary and regional basin (~50 Gray)

• Clinically Positive Stage III
• Excision/Nodal dissection with aXRT

• Clinical trial

*smaller margins may be reasonable if aXRT is planned

HARVARD MEDICAL SCHOOL
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Management Stage IV and Unresectable Dz

• Immune Checkpoint Inhibitor (ICI) Therapy

HARVARD MEDICAL SCHOOL
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Why are the TILs ineffective?

PD-1

PD-L1

One method to induce tumor immunity?

Why are the TILs ineffective?
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PD-1

PD-L1
Why are the TILs ineffective?

One method to induce tumor immunity?

Pembrolizumab

Avelumab

Retifanlimab

Immunotherapy for Metastatic Disease

• Rationale
• MCC is a highly immunogenic tumor1-2

• Two distinct molecular pathogenesis3,4

• Viral antigens from MCPyV

• High tumor mutation burden from UVR

1. Paulson KG et al. JID 133:642 (2013)
2. Lyngaa R et al. Clin Cancer Research 20:1768 (2014)
3. Wong SQ et al. Cancer Res 75:5228 (2015)
4. Goh G et al. Oncotarget 7:3403 (2016)
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HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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HARVARD MEDICAL SCHOOL
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Neoadjuvant and Adjuvant Therapy
For MCC

PD-1

PD-L1Neoadjuvant Setting
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PD-1

PD-L1

Pembrolizumab

Avelumab

Retifanlimab

Neoadjuvant Setting

PD-1

PD-L1

Pembrolizumab

Avelumab

Retifanlimab

Adjuvant Setting
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CheckMate 358 Neoadjuvant Nivolumab

Nivolumab
240mg x 2 doses
Day 1 & Day 15

Surgical 
Resection 

Day 29

Follow UpTreatment

12 months

• Resectable Rx-naive MCC

• AJCC stage IIA–IV

Figure adapted from Topalian S. et al. JCO 2020 HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL

Neoadjuvant Nivolumab Pathologic Response

• 61.5% pCR + mPR (16/26)
• MPR = ≤10% viable tumor seen on microscopic inspection

Figure from Topalian S. et al. JCO 2020 HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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pCR (n = 17)88.9%
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pCR (n = 17)

Non−pCR (n = 19)59.6%

88.9%

52.2%

pCR vs. non−pCR

HR 0.12 (95% CI 0.01−0.93; p=0.043)
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Adjuvant Treatment for MCC
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Adjuvant PD-1/PD-L1 mAb

• Adjuvant Pembrolizumab (EA6174; NCT03304639)
• Phase III, randomized vs. observation

• Adjuvant Avelumab (ADAM; NCT03271372)
• Phase III, randomized placebo-controlled

• Adjuvant Nivolumab (ADMEC-O; NCT0216961)
• Phase II, randomized vs. observation

HARVARD MEDICAL SCHOOL

TEACHING HOSPITALwww.clinicaltrials.gov

Adjuvant PD-1/PD-L1 mAb

• Adjuvant Pembrolizumab (EA6174; NCT03304639)
• Phase III, randomized vs. observation

• Adjuvant Avelumab (ADAM; NCT03271372)
• Phase III, randomized placebo-controlled

• Adjuvant Nivolumab (ADMEC-O; NCT0216961)
• Phase II, randomized vs. observation

www.clinicaltrials.gov
HARVARD MEDICAL SCHOOL
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ADMEC-O Adjuvant Nivolumab vs. Observation

• Phase II study of 177 patients
• 118 patients randomized to 480 mg nivolumab x 12 months

• 61 patients randomized to observation 

• Primary endpoint was disease-free survival 

• Interim results published August 2023

HARVARD MEDICAL SCHOOL

TEACHING HOSPITALBecker J et al. Lancet 2023

Figure redrawn from Becker J et al. Lancet 2023
HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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ADMEC−O Interim Results

103

104



9/16/2023

53

Figure redrawn from Becker J et al. Lancet 2023
HARVARD MEDICAL SCHOOL
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Figure redrawn from Becker J et al. Lancet 2023
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Adjuvant Nivolumab

Observation

ARR: 0.091 at 12 months

ARR: 0.10 at 24 months

Nivolumab group vs. observation group
HR 0.58 (95% CI 0.30−1.12; p=0.10)
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Figure redrawn from Becker J et al. Lancet 2023
HARVARD MEDICAL SCHOOL
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Adjuvant Nivolumab

Observation

ARR: 0.091 at 12 months

ARR: 0.10 at 24 months

Nivolumab group vs. observation group
HR 0.58 (95% CI 0.30−1.12; p=0.10)
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Figure redrawn from Becker J et al. Lancet 2023
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Adjuvant Nivolumab
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Figure redrawn from Becker J et al. Lancet 2023
HARVARD MEDICAL SCHOOL
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ARR: 0.091 at 12 months

ARR: 0.10 at 24 months

Nivolumab group vs. observation group
HR 0.58 (95% CI 0.30−1.12; p=0.10)
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Refractory Disease Setting

• Clinical Investigations

• Immunotherapeutic Approaches
• Combination Immune Checkpoints

• Cytokine-directed therapy

• Oncolytic Virus

• TLR agonists

• Target Therapies
• MDM2 inhibitor

www.clinicaltrials.gov HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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Summary

• New insights into the pathophysiology of MCC has led to novel diagnostic tests 
and therapeutic interventions

• Encourage cross-sectional imaging with PET-CT at initial diagnosis 

• The MCPyV serum antibody test can be used at the time of diagnosis for 
prognostic information as well as a potential marker of disease recurrence

• ctDNA may assist in identifying rapid progressor phenotype and tx response

• Therapies that target immune checkpoints have ushered in a new era of 
effective agents in metastatic MCC

• Use of ICIs in the neoadjuvant and adjuvant setting are being investigated to 
improve outcomes in patients with high-risk MCC

HARVARD MEDICAL SCHOOL

TEACHING HOSPITAL
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