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Quantitative metastatic lymph node
burden and survival in Merkel

cell carcinoma
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Background: Current lymph node (LN) staging for Merkel cell carcinoma (MCC) does not account for the
number of metastatic LNs, which is a primary driver of survival in multiple cancers.
Objective: To determine the impact of the number of metastatic LNs on survival in MCC.
Methods: PatientswithMCCundergoing surgerywere identified from theNational CancerDatabase (NCDB).
Theassociationbetweenmetastatic LNnumber and survivalwasmodeledwith restrictedcubic splines.Anovel
nodal classification system was derived by using recursive partitioning analysis. MCC patients undergoing
surgery in the Surveillance, Epidemiology, and End Results (SEER) Program were used as validation cohort.
Results: Among 3670 patients in the NCDB, increasing metastatic LN number was associated with decreased
survival (P \ .001). Mortality risk increased continuously with each additional positive LN when using
multivariable, nonlinear modeling. According to a novel staging system derived via recursive partitioning
analysis, the hazard ratio for death in multivariable regression compared with patients without LN
involvement was 1.24 (P = .049), 2.08 (P\.001), 3.24 (P\.001), and 6.13 (P\.001) for the proposed N1a
(1-3metastatic LNswithmicroscopic detection), N1b (1-3metastatic LNswithmacroscopic detection), N2 (4-8
metastatic LNs), and N3 ($9 metastatic LNs), respectively. This system was validated in the SEER cohort and
showed improved concordance compared with the American Joint Committee on Cancer, Eighth Edition.
Limitations: Retrospective design.
Conclusions: Number of metastatic LNs is the dominant nodal factor driving survival in patients with MCC.
( J Am Acad Dermatol 2021;84:312-20.)
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and worldwide.2-9 Moreover, MCC has the highest
mortality rate of any cutaneous malignancy,10,11 and
MCC is the second most common cause of skin
cancer death after melanoma. Immune checkpoint
inhibitors were recently shown to produce high
objective response rates in both treatment-naive
advanced MCC and in chemotherapy-refractory
CAPSULE SUMMARY

d Metastatic lymph node burden is the
dominant predictor of survival in
patients with Merkel cell carcinoma who
undergo up-front surgery.

d Number of metastatic lymph nodes
should be the foundation of nodal
classification in this disease and may
eventually drive adjuvant treatment
decisions.
MCC,12-15 but their use is not
standard of care for patients
with curable, localized dis-
ease. Given the poor overall
prognosis of MCC, there is a
strong need for precise
staging methods to guide
treatment stratification for
experimental treatment
options.

The current American
Joint Committee on Cancer’s
AJCC Staging Manual,
Eighth Edition (AJCC 8E)
TNM staging system con-
siders only 2 lymph node

(LN) factors: the location of metastatic LNs (regional
vs in-transit) and method of metastasis detection
(microscopic vs macroscopic).16 However, it does
not account for number of metastatic LNs, which has
been shown to be a predominant and independent
predictor of mortality in a variety of cancers.17-26

Given that the relative importance of various LN
factors has not been systemically investigated previ-
ously in MCC, we sought to determine whether
quantitative nodal burden would be the dominant
nodal factor driving survival in MCC and could
produce a more accurate staging system.
MATERIALS AND METHODS
Database information

Deidentified patient data were obtained from the
National Cancer Database (NCDB), a clinical
oncology database sponsored by the American
College of Surgeons and the American Cancer
Society as well as the Surveillance, Epidemiology,
and End Results (SEER) 18 database. The NCDB
contains clinical data from more than 1500
Commission on Cancereaccredited facilities and
includes more than 70% of newly diagnosed cancer
cases in the United States.27 The SEER-18 database
contains patient data from 18 cancer registries and
includes approximately 28% of incident cancer cases
in the United States.28 This study was deemed
exempt by the Cedars-Sinai institutional review
board, and the requirement for patient consent was
waived.
Patient selection
All patients 18 years or older undergoing up-front

surgical resection for MCC (International Classification
of Disease for Oncology, Third Edition, code 8247)
with complete pathologic staging of LNs were assessed
between 2004 and 2015 in the NCDB (Supplemental
Fig 1; available via Mendeley at https://doi.org/10.
17632/c2x4zk9gcm.1).
Patients with clinical or
pathologic distant metastasis
were excluded. Patients with
incomplete staging, treatment,
or follow-up data were
excluded. Finally, patients
with positive metastatic LNs
and with fewer than 5 LNs
examined were excluded to
ensure accurate nodal counts.
In the SEER cohort, patients
were excluded if they
had unknown follow-up
(n = 201), metastatic disease
(n = 490), incomplete LN staging (n = 1526), and
noncutaneous primary or T0 stage (n = 413).

Statistical analysis
Missing values were imputed by using the

multivariate imputation by chained equations
algorithm.29,30 Baseline characteristics between
patients with no metastatic LNs and positive
metastatic LNs were compared by using the
Welch t test and the Pearson chi-square test for
continuous and categorical covariates, respectively
(Supplemental Table I; available via Mendeley
at https://doi.org/10.17632/c2x4zk9gcm.1). The pri-
mary outcome was overall survival (OS), as
calculated from date of diagnosis to date of
death or censoring at last follow-up.
Median follow-up was calculated with the
reverse Kaplan-Meier method.31 Survival functions
were derived by using the Kaplan-Meier method
and were compared with the log-rank test.32

Univariate and multivariable survival analyses were
constructed by using Cox proportional hazards
models. The proportional hazards assumption was
assessed with scaled Schoenfeld residuals, and
multicollinearity was assessed by the variable
inflation factor.

Restricted cubic spline functions were used to
model the nonlinear relationship between number
of positive LNs and OS. Optimal numbers of knots
were selected based on the lowest Akaike
information criterion. Three knots were placed at 0,
1, and 5 positive LNs corresponding to 10th, 50th,
and 90th percentiles, respectively.33 The association

https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1


Abbreviations used:

AJCC 8E: American Joint Committee on Cancer,
Eighth Edition

CI: confidence interval
ENE: extranodal extension
HR: hazard ratio
LN: lymph node
MCC: Merkel cell carcinoma
NCDB: National Cancer Database
OS: overall survival
RPA: recursive partitioning analysis
SD: standard deviation
SEER: Surveillance, Epidemiology, and End
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of the number of positive LNs and OS was illustrated
by plotting the log relative hazard by the continuous
number of positive LNs, with 0 LNs as the reference
level. The change point in number of positive LNs
was estimated with piecewise linear regression
modeling.34

Recursive partitioning analysis (RPA) was used
to derive a novel MCC nodal classification system
based on available nodal covariates (ie, number of
positive LNs, microscopic vs macroscopic detec-
tion, and in-transit metastases).35,36 A conditional
inference tree was generated by using optimized
binary recursive partitioning and a permutation test
with a quadratic form of the standardized log-rank
statistic with Bonferroni-adjusted P values for mul-
tiple comparisons. The performance of the RPA-
derived and the AJCC 8E nodal classification
systems were assessed with concordance indices
(or C statistics) by using the bootstrap method
with 1000 replicates.37 Statistical analyses were
performed with R statistical software, version
3.5.1 (R Foundation, Vienna, Austria).38

Significance was determined with 2-sided tests
and at the P \ .05 level.
RESULTS
Patient cohort

Overall, 3670 patients (mean age 6 standard
deviation [SD], 71.8 6 10.6 years; n = 2337
men [63.7%]) met the inclusion criteria
(Supplemental Table I and Supplemental Fig 1;
available via Mendeley at https://doi.org/10.
17632/c2x4zk9gcm.1). Median follow-up was
50.8 months. Among patients with nodal involve-
ment, the mean number of LNs examined was
21.8 (SD, 614.9) and the mean number of
positive metastatic LNs was 4.4 (SD, 65.7). Of
the 696 patients with positive metastatic LNs,
47.7% (n = 332) had macroscopic detection of
metastases, and 10.2% (n = 71) had in-transit
metastases. In patients with node-positive dis-
ease and known extranodal extension (ENE)
status, 38.9% (n = 243) were ENE positive.

Number of positive metastatic LNs
An increasing number of positive metastatic LNs

was associated with poorer OS in univariate analysis
and multivariate analysis after controlling for factors
such as location (nodal vs in-transit) and detection
method (macroscopic vs microscopic) (P \ .001)
(Table I). We observed that risk of death
continuously increased with each additional positive
LN (Fig 1). The relationship between OS and positive
LN number was nonlinear, with increasing hazard
ratio (HR) per positive LN to a change point of 3
metastatic LNs (HR, 1.17; 95% confidence interval
[CI], 1.04-1.31; P = .007). The risk of death
continued to increase beyond 3 metastatic LNs,
although at a decreased rate (HR, 1.03; 95% CI,
1.01-1.05; P = .009).

Metastatic LN features
Macroscopic detection of metastasis (HR, 1.40;

95% CI, 1.09-1.80; P = .008) and the presence of in-
transit metastasis (HR, 1.73; 95% CI, 1.27-2.36;
P = .001) were both independently associated with
increased mortality risk in multivariable models.
Because 10.3% (n = 72) of patients with positive
LNs were missing ENE status, we performed a
separate multivariate analysis excluding these
patients. Consistent with the main analysis, LN
number (P\ .001), in-transit metastasis (P\ .001),
and macroscopic detection (P = .006) were
associated with worse survival (Supplemental Table
II; available via Mendeley at https://doi.org/10.
17632/c2x4zk9gcm.1). However, ENE had no
significant impact on survival (HR, 1.11; 95% CI,
0.82-1.41; P = .365) and was excluded from the
primary and final multivariable models.

Proposed nodal staging system
RPA based on number of metastasis-positive

LNs, macroscopic versus microscopic nodal
detection, and in-transit metastasis was used to
generate a novel MCC nodal classification
system (Supplemental Fig 2; available via Mendeley
at https://doi.org/10.17632/c2x4zk9gcm.1). We
identified 5 distinct clusters of patients, primarily
based on number of LNs with metastasis, and
used these to create a new nodal classification
system (N0: 0 LNs; N1a: 1-3 positive LNs detected
microscopically; N1b: 1-3 positive LNs detected
macroscopically; N2: 4-8 positive LNs; N3: $9
positive LNs). Kaplan-Meier survival curves stratified
by the novel nodal classification and AJCC 8E are

https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1


Table I. Univariable and multivariate Cox regression analyses of overall survival in Merkel cell carcinoma

Characteristics

Univariate survival analysis Multivariable survival analysis

HR (95% CI) P HR (95% CI) P

Age, year 1.058 (1.051-1.064) \.001 1.054 (1.046-1.061) \.001
Sex
Male 1.000 d 1.000 d
Female 0.603 (0.533-0.682) \.001 0.675 (0.594-0.766) \.001

Race
White 1.000 d 1.000 d
Black 0.49 (0.244-0.982) .044 0.593 (0.294-1.196) .144
Other 0.738 (0.436-1.25) .259 0.98 (0.575-1.67) .941

Anatomic site
Head and neck 1.000 d 1.000 d
Trunk 1.052 (0.878-1.26) .584 1.035 (0.855-1.252) .724
Extremity 0.659 (0.585-0.742) \.001 0.789 (0.696-0.894) \.001

Facility type
Nonacademic 1.000 d 1.000 d
Academic 0.793 (0.71-0.887) \.001 0.81 (0.72-0.912) \.001

Region of United States
East 1.000 d 1.000 d
South 1.153 (0.991-1.342) .066 1.019 (0.867-1.196) .823
Midwest 1.09 (0.928-1.279) .294 1.011 (0.858-1.191) .895
West 1.107 (0.93-1.319) .253 1.045 (0.873-1.25) .632

Population density
Rural 1.000 d 1.000 d
Urban 0.791 (0.708-0.885) \.001 0.86 (0.764-0.968) .012

Insurance
Uninsured 1.000 d 1.000 d
Private 0.511 (0.241-1.085) .081 0.764 (0.357-1.635) .488
Medicaid 0.521 (0.194-1.398) .195 0.639 (0.235-1.735) .379
Medicare 1.129 (0.537-2.375) .749 0.825 (0.388-1.751) .616
Other government 0.545 (0.203-1.463) .228 0.621 (0.229-1.683) .349

Median household income
\$48,000 1.000 d 1.000 d
$$48,000 0.843 (0.75-0.947) .004 0.986 (0.868-1.12) .827

Charlson comorbidity score
0 1.000 d 1.000 d
1 1.459 (1.276-1.667) \.001 1.297 (1.131-1.488) \.001
2 1.775 (1.411-2.233) \.001 1.573 (1.248-1.984) \.001
31 1.977 (1.381-2.83) \.001 1.636 (1.139-2.35) .008

T classification
T1 1.000 d 1.000 d
T2 1.493 (1.312-1.698) \.001 1.341 (1.171-1.537) \.001
T3 1.559 (1.192-2.041) .001 1.364 (1.036-1.797) .027
T4 2.445 (1.937-3.087) \.001 1.454 (1.14-1.853) .003

Number of metastatic lymph nodes*
#3 1.368 (1.261-1.485) \.001 1.167 (1.042-1.307) .007
[3 1.031 (1.013-1.049) .001 1.027 (1.007-1.047) .009

Extranodal extension
Negative 1.000 d y

Positive 3.153 (2.649-3.753) \.001
In-transit metastases
No 1.000 d 1.000 d
Yes 3.229 (2.478-4.206) \.001 1.729 (1.265-2.364) .001

Postoperative radiation
No 1.000 d 1.000 d
Yes 0.862 (0.771-0.964) .009 0.754 (0.67-0.848) \.001

Continued
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Table I. Cont’d

Characteristics

Univariate survival analysis Multivariable survival analysis

HR (95% CI) P HR (95% CI) P

Postoperative chemotherapy
No 1.000 d 1.000 d
Yes 1.41 (1.141-1.743) .001 1.106 (0.88-1.389) .388

Nodal disease detection method
Microscopic 1.000 d 1.000 d
Macroscopic 3.258 (2.794-3.801) \.001 1.402 (1.093-1.797) .008

CI, Confidence interval; HR, hazard ratio.

*Number of positive metastatic lymph nodes was fitted as a restricted cubic spline function with 3 knots located at 0, 1, and 5 lymph nodes

corresponding to the 10th, 50th, and 90th quantiles, respectively. HR is expressed in 1-unit increments.
yDropped from multivariable model.

Fig 1. Increasing mortality risk with increasing number
of positive lymph nodes (LNs) in Merkel cell carcinoma.
The black solid line represents the multivariable
smoothed restricted cubic spline plot of the natural
logarithm of adjusted hazard ratio (HR) versus the
number of positive metastatic LNs, with a reference
value of 0. The gray dashed line represents estimated
95% confidence intervals of the predicted HRs. The blue
vertical line represents the estimated change point,
at 3 positive LNs, of the impact of number of LNs on
survival.
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shown in Fig 2 and showed significant differences in
survival (P \ .001). The 3-year OS rates for the
proposed nodal staging system are 78.2%, 66.1%,
56.7%, 35.3%, and 13.6% for the proposed N0, N1a,
N1b, N2, and N3, respectively (Table II).

In multivariate analysis (Supplemental Table III;
available via Mendeley at https://doi.org/10.17632/
c2x4zk9gcm.1), the RPA-derived nodal classification
predicted outcomes across a greater risk spectrum
than the current AJCC system. Compared with
patients without nodal involvement, the HR for death
for the proposed N1a, N1b, N2, and N3 was 1.24
(P = .049), 2.08 (P\ .001), 3.24 (P\ .001), and 6.13
(P \ .001), respectively (Table II). Finally, in
subgroup analysis, metastatic LN number was
significantly associated with survival within each
individual AJCC 8E nodal stage (N1a, N1b, and N2)
(Supplemental Fig 3; available via Mendeley at
https://doi.org/10.17632/c2x4zk9gcm.1).

Our proposed RPA-derived systemwas confirmed
by independent analysis of the SEER database. Of the
2624 patients who met inclusion criteria in the SEER
database, the proposed nodal classification system
showed significant differences in both overall
survival and cause-specific survival on Kaplan-
Meier analysis (Supplemental Fig 4; available via
Mendeley at https://doi.org/10.17632/c2x4zk9gcm.
1). Predictive ability of survival was improved with
the RPA-derived staging system (optimism-corrected
C statistic, 0.734; 95% CI, 0.719-0.748) over the
AJCC 8E TNM system (C statistic, 0.731; 95% CI,
0.716-0.745).
DISCUSSION
The presence of LN involvement has been

previously shown to adversely affect survival in
MCC.39,40 Although it is plausible that the risk of
death would increase with increasing number of
metastatic LNs, there have been no studies to our
knowledge that systemically measured the impact of
number of metastatic lymph nodes in MCC as a
continuous nonlinear function. Here, we
quantified the cumulative effect of increasing
metastatic LN burden on overall survival in this
disease. We showed that each additional metastatic
node conferred an increased risk of death, even after
adjusting for a variety of tumor- and patient-
associated factors. This effect was most
pronounced for the first 3 metastatic LNs, with an
added 17% risk of death for each metastasis-positive
LN. Beyond 3 LNs, the risk of death continued
to increase at a reduced rate of 3% per each
additional LN.

Although extranodal extension is a critical nodal
factor in other cancers, such as breast and head and
neck, we observed that ENE was not significantly
associated with survival in our cohort, and it was

https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
https://doi.org/10.17632/c2x4zk9gcm.1
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Fig 2. Overall survival for the proposed and American Joint Commission on Cancer, Eighth
Edition (AJCC 8E) TNM nodal classification systems. A, Kaplan-Meier estimate for the proposed
nodal classification system. B, Kaplan-Meier estimate for the AJCC 8E TNM staging system.
Below each figure are the number of patients at risk for each nodal stage group at their
respective time points. Of note, 19 patients with AJCC 8E N2 disease had 0 metastasis-positive
LNs and were reclassified as N0 in the RPA-derived system. Conversely, 6 patients with
metastasis-positive LNs were incorrectly coded as having AJCC 8E N0 disease, leading to minor
differences in the number of patients with N0 disease in the AJCC 8E and RPA-derived systems.
AJCC 8E, American Joint Committee on Cancer, Eighth Edition; LN, lymph node; LN1,
metastatic lymph node; RPA, recursive partitioning analysis.
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excluded from our RPA. Moreover, although tradi-
tional nodal factors for MCC like nodal detection
method (macroscopic vs microscopic) and in-transit
metastasis were individually associated with sur-
vival, their impact in RPA was limited compared
with the number of metastatic LNs, which drove the
RPA-derived staging system. Thus, the impact of
metastatic LN number overwhelms the impact of
traditional nodal factors in MCC.

Given that the AJCC 8E nodal classification does
not account for number of metastasis-positive LNs,
each individual AJCC 8E nodal classification is highly
heterogeneous. For example, in our study, patients
with AJCC 8E N1a disease and 10 metastasis-positive
LNs hadmuch poorer survival than patients with N1a
disease with 1 metastasis-positive node. As a result,
we found that our proposed RPA-derived nodal
classification system had improved predictive
capability compared with the AJCC 8E system. In
addition to improved predictive capability, the
RPA-derived system also distributes patients across
a wider spectrum of mortality risk. For example, the
highest risk category in the RPA-derived system had
more than double the risk of mortality as the highest
risk category in the AJCC system (6.1 vs 2.9 times the
risk of death in comparison to patients with N0
disease, respectively). Moreover, the proposed
system distributes patients across distinct groups
without overlapping prognoses as observed with
AJCC 8E staging for N1b and N2 disease. Finally,
AJCC 8E N3 disease (in-transit metastasis with LN
metastasis) is virtually nonexistent (10 patients out of
more than 15,000 total MCC cases in the NCDB, none
meeting inclusion criteria for this analysis because
they either had distant metastases or did not have
LNs removed surgically). We further validated our
proposed nodal staging system in an independent
cohort of patients from the SEER database, which
was predictive for overall survival and cause-specific
survival.

Because patients with high nodal burden harbor a
much higher risk of death than those with limited
nodal disease, these patients may potentially benefit
from treatment intensification of adjuvant therapy,
such as immune checkpoint inhibitors or other novel
systemic therapies. Both pembrolizumab and



Table II. Survival for proposed and AJCC 8E TNM nodal classification systems for Merkel cell carcinoma*

N classification Criteria 3-Year OS, % HR (95% CI)

AJCC Eighth Edition
TNM nodal staging system

N0 0 LN1 78.3 1.00 (ref)
N1a Clinically occult LN metastasis 62.8 1.51 (1.23-1.86)
N1b Clinically and/or radiographically detected LN metastasis 41.8 2.94 (2.48-3.48)
N2 In-transit metastasis without LN metastasis 36.3 2.90 (2.20-3.83)
N3 In-transit metastasis with LN metastasis N/A N/A

Proposed nodal
staging system

N0 0 LN1 78.2 1.00 (ref)
N1a 1-3 LNs1 with microscopic detection 66.1 1.24 (1.00-1.54)
N1b 1-3 LNs1 with macroscopic detection 56.7 2.08 (1.63-2.65)
N2 4-8 LNs1 35.3 3.24 (2.58-4.07)
N3 $9 LNs1 13.6 6.13 (4.74-7.93)

AJCC 8E, American Joint Committee on Cancer, Eighth Edition; CI, confidence interval; HR, hazard ratio; LN, lymph node; N/A, not applicable;

OS, overall survival; ref, reference.

*HRs and 95% CIs are the result of multivariable Cox regression. Only 10 out of more than 15,000 cases of Merkel cell carcinoma were

classified as AJCC 8E stage N3, with none meeting the inclusion criteria for this analysis because of distant metastases or incomplete nodal

staging.
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avelumab have relatively high response rates in
patients with treatment-naive advanced MCC and
chemotherapy-refractory, metastatic MCC, respec-
tively.12-15 Given these promising results with
immunotherapy in advanced MCC, patients with
high metastatic LN burden are excellent candidates
for receiving immune checkpoint inhibitors in the
adjuvant setting. Several clinical trials are
investigating the use of immunotherapy in the
adjuvant (NCT02196961, NCT03271372) and
neoadjuvant settings (NCT02488759).41,42 It is
plausible that the patients with the most to gain
from adjuvant therapy and systemic therapy are the
high-risk patients identified based on number of
metastatic LNs, and this should be an avenue of
future investigation.

The current National Comprehensive Center
Network guidelines recommend sentinel LN biopsy
as a first step in the management of MCC.43 For those
with a positive sentinel LN biopsy result, the current
recommendations are for radiation therapy to the
nodal basin and/or nodal dissection. The fact that not
all patients undergo completion LN dissection, and
therefore may not have an accurate count of the
number of metastasis-positive LNs, is a potential
limitation of implementing our proposed staging
system. Similar issues have been noted in other
aggressive cutaneous malignancies, such as in
melanoma, where staging is based predominantly
on LN number, even though not all patients receive
completion LN dissection.44 Nonetheless, we
included patients with node-positive disease and as
few as 5 LNs examined, suggesting that our results
are still applicable to those with limited dissection. In
addition, our staging system may be particularly
applicable to MCC of the head and neck (;40% of
patients in this study) because the morbidity of a
limited neck dissection is lower in this region
versus that of other nodal basins.45,46 Given that, in
the future, it is conceivable that number of
metastatic LNs, the dominant prognostic factor in
this disease, could drive adjuvant systemic therapy
recommendations, it is possible that completion LN
dissection for patients with node-positive disease
could become more widespread.
Limitations
Of the 15,137 patients with MCC registered in the

NCDB, only 3670 met the inclusion criteria of this
study. Approximately 7300 patients were excluded
because of incomplete pathologic staging.
Nevertheless, we believe these results are generaliz-
able given the relatively large cohort and our
validation in the SEER dataset. Additionally, although
we included a broad range of disease- and node-
specific factors in our multivariate analysis, factors
such as Merkel cell polyomavirus positivity, smoking
history, performance status, and sun-exposure his-
tory were not available in the NCDB, and immuno-
suppression status had large amounts of missing data
and could not be imputed. Finally, our results are
specific to pathologic staging and may not translate
to clinically staged patients, given that precisely
determining metastatic LN number is more difficult
via imaging.47 Nonetheless, our findings provide
strong quantitative evidence to guide pathologic
nodal staging in MCC.
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CONCLUSIONS
The number of metastatic LNs is the dominant

predictor of survival in patients with MCC, having
substantially more impact on survival than traditional
nodal factors such as in-transit metastases, micro-
scopic versus macroscopic metastasis, and ENE. We
showed that each metastatic LN continuously
increases the risk of death in MCC. Using unbiased
RPA, we developed a novel nodal classification
system based predominantly on number of positive
LNs that outperforms the current AJCC 8E staging
system across multiple domains. In total, these data
strongly support the inclusion of metastatic LN
number as the primary component of MCC nodal
classification and may redefine adjuvant treatment
escalation.
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