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Background: Merkel cell carcinoma (MCC) occurs primarily among elderly patients over 70 years old, but the ability to pre-
dict the prognosis of these elderly patients is poor. This population-based study aimed to identify prognostic
risk factors for elderly patients with MCC.

Material/Methods: The survival and disease information of MCC patients age 65 years or older was downloaded from the SEER
database, and all data were split into 2 groups based on age 80 years, with overall survival and MCC-specific
survival as the main outcome indicators.

Results: Application of the inclusion criteria yielded 1973 patients with MCC, of whom 55.6% were age 65-80 years.
Among them, 1258 were males, accounting for 63.8%. In survival analysis, factors that were significantly cor-
related with overall survival and MCC-specific survival were N stage, M stage, liver metastasis, and lymph node
surgery.

Conclusions: We provide epidemiological insights into Merkel cell carcinoma in elderly patients and confirmed that patients
receiving lymph node surgery have better outcomes. To the best of our knowledge, this is the first study to
show that the occurrence of liver metastasis is associated with poor prognosis. Our results will help strength-
en monitoring of the liver condition of elderly patients and to perform necessary lymph node surgery within
the patient’s tolerance.
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Background

As a type of cutaneous tumor, Merkel cell carcinoma (MCC)
generally occurs in areas with sun damage and is character-
ized by neuroendocrine tumors [1,2]. The typical manifestations
are painless, rapidly growing skin nodules [3]. Pathologically,
because the tumor cells are of the same size and immature, they
can be misdiagnosed as “blastoma” type lymphoma, enamel
melanoma, or metastatic cancer, especially oat cell carcinoma
of the lung. The annual incidence rate is about 0.01/100 000,
mostly in whites, and rarely in blacks [4,5]. The age at onset is
widely distributed (7 to 104 years), mainly in the elderly, and
less than 5% of patients are under 50 years old [6]. Studies
have shown that the overall survival of MCC is negatively af-
fected by older age, and age is an independent predictor of
patient prognosis, with a gap between the outcomes of young
and elderly patients [7]. Therefore, it is not accurate to infer the
prognosis of elderly patients based on studies of patients of all
ages, and research is needed to explore this in elderly patients.

MCC occurs mostly in the elderly population, but the prognostic
significance of MCC in elderly patients has not been well eval-
uated. This study systematically summarized the information
on MCC in the Surveillance, Epidemiological and End Results
(SEER) database, calculated the survival rate and prognostic
risk factors of elderly patients, and had assessed the implica-
tions for MCC treatment.

Material and Methods

In this study, patient clinicopathological and demographic
data were obtained by installing SEER * stat software and fol-
lowing SEER guidelines. Due to the focus on elderly patients,
the study population included only patients age 65 years or
older, divided into a younger (65-80) group and an older (>80)
group, with 80 years of age as the boundary. We obtained re-
search data from the SEER database with reference number
16760-Nov2018 and agreed not to disclose any personal iden-
tity, screening for patients with clear survival information, his-
tological type (ICD-0-3) for Merkel cell carcinoma (8247), and
site recode for other non-epithelial skin disease.

The clinicopathological parameters included age, sex, mari-
tal status, race, tumor size, TNM staging, distant metastasis
(bone, brain, liver, lung, lung), primary site, primary site sur-
gery, regional nodes examined, regional nodes positive, radi-
ation, chemotherapy, and lymph node surgery. The primary
sites included face/head/neck, trunk, upper and lower extrem-
ities, and other areas. We examined records on regional lymph
nodes that have been excised and subjected to pathological
examination. “Regional nodes positive” means that the lymph
nodes have been confirmed by pathology to contain metastasis.
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The main variables were screened in the SEER database, all
shown as categorical variables, and the comparison was per-
formed using the Pearson chi-square test. MCC-specific sur-
vival (MSS) and overall survival (OS) were the main outcome
indicators, and the difference was calculated by log-rank test
and visualized through the Kaplan-Meier curve. Multivariate
Cox proportional analysis was applied to calculate the inde-
pendent risk factors for the prognosis of elderly MCC patients,
expressed as a significant hazard ratio and a 95% confidence
interval. All statistical analyses were considered to be statis-
tically significant with a 2-sided P <0.05 and were performed
using Statistical Analysis System (SAS) software (Cary, NC),
SPSS version 22.0 statistical package (IBM, NY), and GraphPad
Prism 8 (San Diego, California).

Ethics approval

This article does not cover human participants and animal stud-
ies, and does not disclose any personal information, so formal
consent was not required. Furthermore, the authors obtained
permission to access data from the SEER database (Reference
Number 16760-Nov2018).

Results

Clinical characteristics

Information on 9370 MCC patients was downloaded and
screened from the SEER database, and 1973 patients were in-
cluded according to the inclusion criteria, of which 1258 were
males, accounting for 63.8%. The average age was 79.1 years;
55.6% of patients were 65-80 years old, and 44.4% were over
80 years of age. Table 1 summarizes the general character-
istics distribution of elderly MCC patients. In patients aged
65-80, the primary tumors were mostly located in the upper
extremities and lower extremities (47.6%). In patients over 80
years old, MCC occurred mostly in the face/head/neck (52.6%).

In terms of treatment measures, the ratios of patients un-
dergoing primary site surgery were similar in both groups.
However, more than half of the patients >80 years of age had
no lymph node surgery (55.5%) and no regional nodes exam-
ined (57.4%), compared with 27.3% and 29.7%, respectively,
of patients age 65-80. For distant metastasis, the risk of me-
tastasis in the younger group was lower than in patients >80
years of age, and the rates of bone metastasis (1.5% vs. 1.1%),
liver metastasis (1.7% vs. 1.6%), and lung metastasis (1.3% vs.
0.9%) were higher in patients over 80 years old.
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Table 1. General characteristics of elderly patients with Merkel cell carcinoma.

Variables
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Table 1 continued. General characteristics of elderly patients with Merkel cell carcinoma.

Variables
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Table 2. Survival rates of Merkel cell cancer patients stratified by age.

Variables
Overall survival <0.001
"""" lyear0S (95% C)  B84.8% (826%-87.0%)  67.8% (647%-709%)
"""" 3year0S (95%C)  630%(59.9%-661%)  39.2%(357%-427%)
"""" Syear0S (95%C)  548% (511%-585%)  247% (06%-288%)
"""" Median OS (months) 0 20
CMCCspecificsurvival 0087

Median MSS (months) 69.7

0S - overall survival; MSS — MCC-specific survival.
Survival analysis

Of the 1973 patients, 969 (49.1%) died, of which 301 (15.3%)
died from MCC. Of the 1098 patients age 65-80, 419 (38.2%)
died, of which 168 (15.3%) died from MCC. Of the 875 patients
over the age of 80, 550 (62.9%) died, of which 133 (15.2%)
died from MCC.

Patients age 65-80 years and >80 years had a significant dif-
ference in overall survival, but no significant difference in MCC-
specific survival. As shown in Table 2, the one-, three-, and five-
year overall survival rates of patients 65-80 years were 84.8%,
63.0%, and 54.8%, and the 1-, 3-, and 5-year overall survival
rates of patients >80 years were 67.8%, 39.2%, 24.7%, respec-
tively. MCC-specific survival differed slightly by age. The 1-,
3-, and 5-year MCC-specific survival rates of patients 65-80
years were 92.6%, 81.9%, and 80.1%, and those of patients
>80 years of age were 89.8%, 80.3%, and 76.2%, respectively.

Similar trends were observed to be stratified by primary site
and age. Face/head/neck, trunk, and upper and lower extrem-
ities all showed that overall survival rates were higher in pa-
tients aged 65-80, and the difference in MCC-specific surviv-
al was not significant (Figure 1).

When the data were stratified by tumor size and age, the over-
all survival rate of patients aged 65-80 years was better in all
groups except those with tumor size >50 mm. In addition to
patients with tumor sizes of 40-50 mm and >50 mm, the dif-
ferences in MCC-specific survival between the other groups
were not significant (Figure 2).

In the multivariate analysis (Table 3), factors significantly relat-
ed to overall survival included age, sex, primary site, scope of

lymph node surgery, tumor size, N stage, M stage, liver metas-
tasis, and radiation. Factors significantly connected with worse
overall survival included age >80 years (HR=1.714), N1 staging
(HR=2.178), N2 staging (HR=1.804), M1 staging (HR=1.967), and
liver metastasis (HR=1.883). Female sex (HR=0.660), the prima-
ry site on the trunk (HR=0.847), radiation (HR=0.725), regional
lymph nodes removed (HR=0.449), sentinel lymph node biopsy
(HR=0.327), and sentinel lymph node biopsy (SLNB)+regional
lymph nodes removed (HR=0.343) were associated with bet-
ter overall survival of patients.

In contrast to overall survival, multivariate survival analysis
showed that age had no significant association with MCC-
specific survival (P=0.945). Similar to overall survival, the fac-
tors significantly related to MCC-specific survival included
N1 staging (HR=4.335), N2 staging (HR=4.500), M1 staging
(HR=2.951), liver metastasis (HR=2.790), regional lymph nodes
removed (HR=0.138), sentinel lymph node biopsy (HR=0.089),
and SLNB+regional lymph nodes removed (HR=0.090).

Discussion

In this study, we included 1973 elderly patients selected ac-
cording to the inclusion criteria. A total of 1098 patients were
aged 65-80, and 875 were over 80 years of age. Older pa-
tients in the 2 groups had a higher overall survival risk, but
there was no significant reduction in MCC-specific survival.
This may be due to the fact that aging leads to more natu-
ral deaths, so the overall survival of patients over 80 years
old is worse, and there is no statistical gap in MCC-specific
survival between the 2 groups. In addition to tumor staging,
we screened for significant correlations with overall survival
and MCC-specific survival, including liver metastasis, regional
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lymph nodes removed, and SLNB. To the best of our knowl-
edge, this is the first population study to focus on factors as-
sociated with MCC prognosis in elderly patients, and previous
studies did not suggest that the occurrence of liver metasta-
sis was associated with poor prognosis.

As the second most common cause of skin tumor deaths,
lymph node metastasis of MCC can occur in the early stag-
es of the disease, with a high occult metastasis rate [8-10].
As the disease progresses and metastasizes to distant lymph
nodes and organs, the disease is no longer localized and the
patient’s risk of death increases dramatically [11,12]. In our
data, there were 33 patients with liver metastasis, of which
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32 died. The 5-year OS was 76% for patients with localized
lesions and pathology confirmed no lymph node metastasis,
39% in patients with regional lymph node metastasis, and only
18% in patients with distant metastasis [13]. The 5-year OS
of localized MCC is 54-63.8%, and when infiltrated into deep
skin structures such as fascia, muscle, cartilage, or bone, the
5-year survival rate decreased by 26% to 40.3% [14], which is
consistent with our results.

There have been reports in the literature that the overall sur-
vival rate is associated with the pathological results of SLNB,
and the recurrence rate in the SLNB-positive group was 2-fold
higher than in the negative group [15]. A meta-analysis by
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Figure 1. (A) Overall survival (OS) stratified by age and primary site. (B) MCC-specific survival (MSS) stratified by age and primary site.

Sadeghi et al. confirmed that SLNB can provide prognostic in-
formation on overall survival and disease-specific survival [16].
Early biopsy can identify patients with positive lymph nodes,
which is of great significance for the early implementation of
radiotherapy and immunotherapy to improve the prognosis of
MCC patients. In our results, SLNB was associated with reduced
0S (HR=0.327) and MCC-specific survival (HR=0.089) risks in
older patients. In addition to the impact of the surgery itself,
it should be noted that, considering the characteristics of el-
derly patients, patients who choose to receive biopsy or sur-
gery generally have better physical conditions and tolerance to
surgical trauma. Moreover, as the basis of tumor staging, SLNB

status can help guide the diagnosis and subsequent treatment
of patients. Therefore, assessment of the effect of the surgery
itself on the prognosis needs to be independent of these fac-
tors and clarified by a rigorously controlled prospective study.
In our results, the surgical group, including SLNB and regional
lymph node removed, had better survival. However, for elder-
ly patients, it is necessary to evaluate the patient’s physical
condition and to assess the patient’s tolerance to weigh the
advantages and disadvantages. Within the patient’s tolerance
range, minimizing the patient’s tumor burden requires the ex-
perience and continuous exploration of clinicians.
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Figure 2. (A) Overall survival (OS) stratified by tumor size and age. (B) MCC-specific survival (MSS) stratified by tumor size and age.
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Table 3. Univariate and multivariate survival analysis of elderly patients with Merkel cell carcinoma.

Overall survival MCC-specific Survival

Variables

2.096 1.714 1.219 1.009
>80 (1.845-2381) %% (1480-1973) C%0 (0970-1531) 98 (0782-1302) OO
Race
White Reference Reference Reference Reference
0.856 0.760 1.118 1.157
B 0.543-1348) °%2 (0.479-1205 %% (0.554-2256) ©7° (0.561-2.388) 0023
0.208 0.195
Other (0.029-1.479) 0.117 (0.027-1.396) 0.104 = 0.937 = 0.808
Unknown = = = = = = = =
Sex
Male Reference Reference Reference
0.713 0.660 0.702 0.786
E .001 .001 4
emale 0622-0818) %% (0s67-0768) %! (0.548-0899) %% (0507-1.034) *0%°
Marital status
Single Reference Reference Reference Reference
0.840 0.906 0.649 0.739
Marri 1 4 11 2
aried 0646-1.092) 213 (0693-1.183) %% (0379-1113) %!® (0.424-1288) ©286
Unknown = = = = = = = =

,,,,,,, Face/head/neck ~ Reference ~ Reference ~ Reference ~  Reference
,,,,,,, M eenesg O ermomy °™F pseosso °™ ossoion *7

Upper and lower extremities (0.771;11?416) 0.756 (0.4;';8_31?580) 0.574 (1.231;58_9;901) 0.003 (0.4;2'33_6:833) 0.551
"""" othert’ DI 2 .
e I I T
 Nomassfumorfound  Reference  Refeence  Reference  Reference
| paoz076) % ishosre % ouro0asy % ooseasse O
oK oss1os) *1® 2251359 %7 asioris) O pisress %
,,,,,,, asomm el % asraem % oarsossy % pioriiss
o K oo3iss9 O oireres 7 oarstag OV oiizess O
oK os11769 % oier1719 *M0 oassisen O oisiesn O
oK g9 O 22522139 %0 o125y 1 a9

Elil o (0.931(.)7—9;467) e (0.1335—71?929) e (0.4;;—?778) s (0.07%—9#.634) Qs

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
e924 0 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Xia Y. et al.:

MCC in elderly patients DATABASE ANALYSIS

© Med Sci Monit, 2020; 26: 924570

Table 3 continued. Univariate and multivariate survival analysis of elderly patients with Merkel cell carcinoma.

Overall survival MCC-specific Survival

Variables

0.691 2.236 0.347 1.778
T1 .02 1 .001 1
(0.502-0.951) 0.023 (0.722-6.929) 0.163 (0.221-0.546) <0.00 (0.185-17.069) 0.618
T2 e 0.474 R 0.143 U 0.070 LSl 0.820
1.604 2.484 1.421 2.099
B (1.092-2.355) 0.016 (0.648-9.524) 0-185 (0.831-2.429) 0.199 (0.148-29.773) 0.584
1.576 2.628 1.038 1.555
T4 .021 12 b 2
(1.070-2.323) 0.0 (0.763-9.045) 0.126 (0.582-1.852) 0.898 (0.125-19.390) 0.73
Unknown - - - - - - - -
N stage
NO Reference Reference Reference Reference
1.823 2.178 3.567 4.335
N1 (1.598-2.079) %% (1654-2869) ®0! (2g13-4524) O (2g12-6684) OO0
2.251 1.804 5.365 4.500
N2 (1.632-3.108) %% (12310643) %902 (3371-8539) Q001 (55537937 <0001
Unknown - - - - - - - -
M stage
MO Reference Reference Reference Reference
4.397 1.967 8.056 2951
M1 (3.569-5415) %001 (14s52653) C0 (5979-10.854) <OO0' (1915-4.545) <0001
Primary site surgery
No Reference Reference Reference Reference
0.535 0.917 0.437 1.128
ves (0.448-0.640) <0.001 (0.720-1.169) 0.485 (0.325-0.588) <0.001 (0.720-1.767) 0.600
1.634 1.683
Unknown (0.229-11.684) 0.625 (0.188-15.043) 0.642 - 0.936 - 0.930
Scope regional lymph node
surgery
None Reference Reference Reference Reference
Regional lymph nodes 0.904 0.449 1.418 0.138
removed (0.778-1.050) 0.187 (0.209-0.964) 0.040 (1.094-1.838) 0.008 (0.027-0.699) 0.017
0.382 0.327 0.412 0.089
i h i .001 d .001 4
sentinel lymph node biopsy 355 6456) <001 (51510712) %99 (0293-0580) %! (0.017-0.461) O
Sentinel lymph node
. . 0.607 0.343 0.814 0.090
biopsy+regional lymph nodes (0.465-0.794) <0.001 (0.154-0.765) 0.009 (0.512-1.294) 0.384 (0.017-0.484) 0.005
removed
1.195 0.894 2.048 1.265
Unknown ©0657-2.174) %>°% (046a-17200 736 (0837-5011) *'V (0.429-3727) 670
Regional nodes examined
No Reference Reference Reference Reference
0.619 1.479 0.963 5.510
Y .001 322 211
& (0545-0.702) %% (0682-3.200) %% (0.686-1087) ° (0.952-28.868) 07
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Table 3 continued. Univariate and multivariate survival analysis of elderly patients with Merkel cell carcinoma.

Overall survival MCC-specific Survival

Variables Multivariable

2.127 3.791
Unknown (0.530-8.536) 0.287 - 0.906 (0.529-27.160) 0.185 - 0.888
Regional nodes positive
No Reference Reference Reference Reference
2.789 0.961 4.662 0.723
Y .001 .81 .001 2
es (2.317-3.358) <0.00 (0.690-1.339) 0.815 (3.285-6.615) <0.00 (0.414-1.262) 0.253
. 2.797 2.930
No nodes examined (2.346-3.334) <0.001 - 0.925 (2.056-4.176) <0.001 - -
2.371 5.152
Unknown (0.588-9.562) 0.225 - 0.906 (0.708-37.493) 0.105 - 0.893
Radiation
No Reference Reference Reference Reference
0.727 0.725 1.025 0.943
Y .001 .001 b Y
& (0.640-0.825) %% (0630-0834) ©°! (0817-1285 *®F (0732-1215 *©°°
Chemotherapy
No/unknown Reference Reference Reference Reference
1.929 1.178 3.273 1.072
ves (1.609-2312) %% (0o036-1482) O (2493-2208) OO (0755-1522) 067
Bone metastasis
No Reference Reference Reference Reference
4.505 0.822 9.004 1.082
ves (2.945-6.893) NG (0.478-1.414) 0.479 (5.239-15.477) ML (0.530-2.208) 0.829
3.667 0.309 5.123
Unknown 2.075-6.483) %% (0017-5632) 9?8 (2.115-12.417) <O00! - 0.950
Brain metastasis
No Reference Reference Reference Reference
10.389 4.384 34.582 4.062
ves (2.585-41.749) 0.001 (0.956-20.113) AT (8.510-140.539) NU (0.717-23.013) G
3.594 4.322 4.482
Unknown (2079-6.214) %% (0582-32.101) %1% (1851-10852) *°" B 0948
Liver metastasis
No Reference Reference Reference Reference
7.016 1.883 14.114 2.790
ves 4.905-10.034) <°%1 (11763015 %% (8867-22466) ®°! (1.476-5.274) 0002
3.716 5.257
Unknown (2.102-6.569) <0001 - T (@170-12.737) <0001 - -
Lung metastasis
No Reference Reference Reference Reference
3.866 0.913 6.179 0.843
Y .001 74 .001 K
& (2422-6.172) %% (0524-1502) %7 (3174-12028) O% (0369-1.925) 0%
3.858 1.448 5.094 3.937
Sl Ul 2.231-6671) %% (0188-11.169) %7%? (2620-13261) %% (0.455-34061) 0213

HR - hazard ratio; Cl — confidence interval.
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MCC patients have been reported to have increased risk of
secondary malignancy, especially in immunosuppressed pa-
tients [10]. In addition, MCC patients were also found to have
an increased risk of complicated malignant blood diseas-
es [17,18]. Liver metastasis secondary to MCC has also been
reported [19], especially in immunosuppressed patients [20].
Among distant metastases, only liver metastasis was correlat-
ed with OS (HR=1.883) and MCC-specific survival (HR=2.790).
For elderly patients, liver metastasis significantly increased
the risk of death. Due to the lack of specificity in diagnosis of
metastatic lesions, it is necessary to differentiate the diagno-
sis from primary liver cancer, liver abscess, and other liver me-
tastases. Therefore, in clinical practice, it is important to close-
ly monitor changes in liver function and CT and MRI imaging.

This study analyzed the prognosis of elderly patients with MCC
and screened independent predictors of survival in elderly pa-
tients. However, there are some limitations. First, this was a
retrospective study, and there may be some bias. Patients who
underwent lymph nodes surgical intervention had a reduced
risk of survival. Due to the characteristics of the elderly popu-
lation, it is difficult to rule out the fact that in addition to the
effects of the surgery itself, the elderly patients who choose
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the surgery are the patients who are more tolerant of surgical
trauma and have better general physical condition. Second,
we lacked general patient information, such as family history,
presence or absence of underlying diseases, smoking his-
tory, and specific chemoradiotherapy regimens administered,
which could have affected our results. To better understand
MCC, these limitations should be addressed in future research.

Conclusions

Despite these limitations, this study provides epidemiologi-
cal insights into Merkel cell carcinoma in elderly patients and
confirmed that patients receiving lymph node surgery have
better outcomes. This is the first study to show that liver
metastasis is associated with poor prognosis. There is a need
to strengthen monitoring of the liver condition of elderly pa-
tients and to perform necessary lymph node surgery within
the patient’s tolerance.
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