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While the diagnosis of Merkel cell carcinoma (MCC) is
rare, the incidence has almost doubled in the United States
since 2000." Moreover, when MCC has spread beyond the
primary tumor, recurrence is high. Until more recent
advances in antitumor immunotherapies, treatment options
were limited and outcomes were poor.””

The prevalence of MCC within aged and immunosup-
pressed, including AIDS and transplant populations, had
for many years suggested an infectious etiology.*> In 2008,
the root cause of MCC in approximately 80% of patients in
the United States was determined to be the oncogenic
transformation of cells following a very common child-
hood viral infection:® Merkel cell polyoma virus
(MCPyV).* This is the only human polyoma virus known
to be associated with malignancy. Oncogenesis requires the
clonal integration of MCPyV and the aberrant production
of C-terminally mutated large T antigen and small T
antigen.> The T antigens are bona fide oncoproteins,
promoting cellular transformation in vitro.’

The presence of MCPyV itself within a tumor can be
identified via immunohistochemistry (IHC) or PCR, thus
dividing tumors into virus-positive (VP) and virus-negative
(VN) groups.” Antibodies to the oncoproteins are detected
in approximately 50% of VP patients and rarely in the
baseline healthy population.”®* This is distinctly different
from antibodies to the capsid proteins of the virus, which
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can be found in a large fraction of the general population
secondary to near ubiquitous exposure.”®’ Based on these
numbers, we would anticipate approximately 40% of all
patients with MCC (50% of the VP population) to have
detectable oncoprotein antibodies (VP seropositive MCC
patients).

The ability to detect oncoproteins via serology brings
incredible opportunities, especially if these serologies
correlate with disease burden and patient outcome. Indeed,
this is the case for MCC. Led by Paul Nghiem and his
group from the University of Washington, the prognosis of
seronegative patients was found to be less favorable with a
42% higher risk of recurrence for seronegative patients as
compared to seropositive patients.® Moreover, viral titers
correlate with tumor burden, fall with successful treatment,
and rise with recurrence, often before clinical or radio-
graphic detection with a 66% positive predictive value.”*
These data were collected both in retrospective and
prospective fashion and form the basis for the current
NCCN guidelines which recommend consideration for
MCPyV serologies in all patients with MCC at point of
diagnosis and sequentially for ongoing surveillance in VP
patients.”*'0

In this issue of ASO, Arroyave et al. further substantiate
these data demonstrating that MCPyV-Ab seropositive
patients had improved 2-yr DFS compared with seroneg-
ative patients (median 22.2 mo and median not reached,
respectively, p = 0.04)."" None of the seropositive patients
in this cohort experienced a recurrence, whereas 9 of 30
(30%) of the seronegative patients eventually recurred.
Notably, eight of the seronegative patients never achieved
disease clearance; while these patients were excluded for
the analyses presented herein, this speaks to the overall
poor outcomes in the seronegative patients. Furthermore,
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there was a trend towards improved overall survival in the
seropositive patients, but this did not reach statistical sig-
nificance. This study certainly underscores the importance
for collecting this key piece of data in all patients pre-
senting with MCC.

This study does suffer from limitations inherent to all
small, single-center, retrospective studies of rare disease
with numbers too low for any multivariate analyses. These
are not weaknesses in the study per se but do merit a brief
discussion. There are some notable baseline differences in
disease burden and treatment differences between the
seronegative and seropositive groups.'' The patients in the
seronegative group were older, male, with tumors on the
head/neck—all known poor prognostic factors. Although
not statistically significant, there also was a greater fraction
of immunosuppressed individuals in the seronegative
group. There was a higher level of margin-positive exci-
sions in the seronegative population, and 50% of the
seronegative patients did not undergo nodal evaluation due
to poor functional status. Moreover, fewer patients in the
seronegative group received adjuvant radiation. These lat-
ter factors result in not only understaging, but increase the
likelihood for detectable locoregional recurrence.

Notably, there was a lower seropositivity rate (25%) in
the observed population than one would anticipate in all-
comers with a diagnosis of MCC.”®'! The seronegative
population should include two distinct populations: (1) the
20% of all MCC patients not associated with MCPyV
whose tumor have tumors that arisen though alternative
oncogenic pathways (VN MCC)—for MCC, likely the
accumulation of UV-based oncogenic mutations over
time;'? and (2) the 40% of total patients who have VP
tumors but have, for whatever reason, not mounted an
appropriate humoral immune response to these foreign
proteins (VP seronegative MCC). This may reflect a
skewing of this study’s population towards one that is more
likely VN than VP being older, male, and with tumors on
the head/neck (sun-exposed areas). This distinction is a
critical one as it may have important implications in
prognosis and potentially even expected treatment out-
comes as we discuss.

Interestingly, as the authors point out in the discussion,
both VN and VP MCC both respond to immune checkpoint
inhibitors (ICIs) at approximately the same relatively high
rates with an overall response rate of approximately 50% to
anti-PD-1 blockade and relatively similar breakdown of
patients exhibiting partial response, nonresponse, and
progression.”'"'*71® This represents one of the highest
response rates for solid tumors.” The immunogenicity of
these tumors and high responses rates to ICIs for VP and
VN tumors, however, is likely driven by different tumor
characteristics.” Tumor mutational burden or TMB is a
well-known predictor of response to ICIs. VN tumors

exhibit a high median TMB of 63.1 mutations per MB
ranking among the most highly mutated solid tumors.>'?
As is typical of oncogene-driven tumors, however, the
tumor TMB of VP MCC is incredibly low at 1.2 mutations
per Mb. 12 However, for VP patients, the antitumor immune
response remains strong as it the T cells are reactive to
highly immunogenic foreign viral peptides.” T cells rec-
ognizing these viral peptides are identified in tumors from
patients with MCC.'”"'®

Despite the high response rates to ICIs in many MCC
patients, a blanket approach for the use of ICIs for all MCC
patients may be short-sighted given the clinical fragility of
this patient population. It is likely that the immune
responses for individual subgroups (VN, VP seropositive,
and VP seronegative) differ somewhat. VP seropositive
patients have demonstrated a robust humoral immune
response to the viral oncoproteins; these same patients
might be predicted to facilitate a strong cellular antitumor
immune response as well.> These patients are perhaps most
likely to respond to ICIs, and the serologies represent a
unique and important tool for surveillance.”*'" Similar to
melanoma, VN tumors with characteristically high TMB
may respond to ICIs.*'*'® However, we have no predic-
tive biomarkers as we do in the VP seropositive population
and thus no way other than serial imaging to follow the
course of disease. The NCCN currently recommends
increased radiographic surveillance for these seronegative
populations.'® However, novel methods for tracking dis-
ease burden, including assay for circulating tumor cells
(CTCs) and circulating tumor DNA (ctDNA), are being
developed and used in the clinical setting and represent an
important tool for medical oncologists.'"” Meanwhile, VP
seronegative patients fail to mount an antibody response
likely secondary to viral-mediated immunosuppression or
inherent host defects in humoral and potentially also cel-
lular immunity.> The virally induced immunosuppression
that likely contributed to the lack of a humoral immune
response in these individuals may similarly prohibit a
response to ICIs (e.g., via MHC Class I downregula-
tion).>*° Host considerations for patients with MCC that
might prevent either a humoral response to the viral
oncoproteins or a cellular antitumor immune response
include aging and chronic immunosuppression, including
HIV/AIDS, hematologic malignancies, autoimmune dis-
ease, or solid-organ transplantation. For these VP
seronegative patients, ICIs may not work well and/or may
very well be contraindicated.” We must develop methods
to identify those patients most likely to exhibit primary
resistance or to develop secondary resistance to ICIs or
significant toxicity and work to develop alternative treat-
ment strategies for these individuals.
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As we better select patients most likely to benefit from
immunotherapy and least likely to suffer severe side
effects, we can move forward more confidently with
adjuvant and neoadjuvant treatment strategies for this
aggressive tumor. Treating disease at an earlier stage may
lead to better outcomes and potentially cure. These studies
remain in the clinical trial phase at this time. For adjuvant
therapies, the STAMP trial NCT03712605, ADAM trial
NCT03271372, ADMEC-O trial NCT02196961, and
I-MAT trials are all ongoing.” MCC patients were included
in the Phase I/Il Checkmate 358 study where 39 patients
with PCR-confirmed VP MCC underwent presurgical
therapy for advanced Stage Ila to IV MCC.?' Approxi-
mately 42% of these VP patients had a pathologic complete
response, and none of those individuals had a tumor relapse
during follow-up. This is a rather impressive outcome and
suggests that we could even potentially further tailor
postoperative surgical and nonsurgical therapies in these
patients. Unfortunately, no serology data were included,
but one might suspect that the rate of pathologic complete
response may have been even higher in VP seropositive
patients compared with VP seronegative patients.

MCC represents a unique tumor that may be uniquely
responsive to immunotherapeutic strategies including ICIs.
As in all cases, selecting the patients most likely to exhibit
a durable tumor response without incurring significant
immune related toxicity is paramount. However, to best
treat an individual with MCC, we must have a good
understanding of individual’s tumor biology/etiology and a
basic understanding of the patient’s systemic immune
competence, which for MCC may include viral serologies.
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