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Abstract

Background: Merkel cell carcinoma (MCC) has a high risk of recurrence after initial surgical therapy. Adjuvant radiation
therapy (RT) and chemotherapy may be used to reduce the risk of locoregional and systemic recurrence, respectively, but
there are conflicting data regarding their impact on survival. We performed a retrospective analysis of MCC cases from the
National Cancer Data Base (NCDB) to assess whether adjuvant therapy was associated with differences in survival.

Methods: Six thousand nine hundred and eight MCC patients with staging, treatment, and survival data were included.
Multivariable analyses were conducted for overall survival (OS) with various treatment modalities while adjusting for
prognostic variables including age, sex, comorbidities (Charlson/Deyo score), margin status, primary tumor site and size, and

lymph node status. All statistical tests were two-sided.

Results: For localized MCC (stage I: n = 3369, stage II: n = 1474 ), surgery plus adjuvant RT was associated with statistically
significantly better OS than with surgery alone in multivariable analyses (stage I: hazard ratio [HR] = 0.71, 95% confidence
interval [CI] = 0.64 to 0.80, P < .001; stage II: HR=0.77, 95% CI=0.66 to 0.89, P < .001). In patients with regional nodal
metastases (stage III: n = 2065 ), neither adjuvant RT nor chemotherapy was associated with statistically significantly

improved or worsened OS.

Conclusions: In this study of the largest MCC cohort reported to date, adjuvant RT was associated with improved OS in stages
I-1I MCC. Neither adjuvant RT nor chemotherapy was associated with improved OS in stage III MCC. These results, with the
limitations of retrospective analyses, are consistent with earlier studies suggesting benefit with adjuvant RT but do not

support the routine use of adjuvant chemotherapy in MCC.

Merkel cell carcinoma (MCC) is a rare and aggressive skin cancer
with an estimated 1600 cases per year in the United States (1-3).
The reported incidence has tripled over the past 20 years, and
the health impact of MCC is growing rapidly (1,2,4). The in-
creasing incidence could in part be because of improved diag-
nosis (eg, adoption of the cytokeratin-20 antibody [5]) but
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likely also reflects the higher prevalence of known risk factors
for MCC: T-cell immune suppression and Caucasian ethnicity
in individuals older than age 50 years with extensive prior sun
exposure (6).

The prognosis for MCC patients is closely linked to stage at
presentation. Per the American Joint Committee on Cancer
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(AJCC) classification system, stages I and II represent lower-risk Methods
and higher-risk localized primary disease, respectively,
while stages III and IV represent the presence of nodal and dis- NCDB Cohort

tant metastases, respectively. The reported five-year relative
survival for patients with localized, nodal, or distant metastatic
disease at presentation is 64%, 39%, or 18%, respectively (3).
Although surgery is curative for some patients with stages
I-11I, relapses are common (7). Because MCC tumors are generally
considered to be sensitive to radiation therapy (RT) and/or che-
motherapy, these therapies are commonly considered for adju-
vant therapy after surgery in patients at high risk of loco-regional
and systemic recurrence, respectively. Nonetheless, there
are limited and sometimes conflicting data regarding the im-
pact of adjuvant RT and chemotherapy on survival of MCC
patients.

Previously reported studies of adjuvant RT and/or chemo-
therapy for MCC patients are mostly retrospective and have sev-
eral limitations, which include small sample sizes and minimal
information on potential confounders to address selection and
treatment biases (8-14). The largest published studies evaluat-
ing the effects of adjuvant RT and chemotherapy in MCC ana-
lyzed 1166 and 102 patients, respectively (8,14). In our study, we
assessed the survival impact of adjuvant RT and/or chemother-
apy in 6908 MCC cases in the National Cancer Data Base (NCDB),
a national tumor registry that captures approximately 70% of all
cancer diagnoses in the United States. This retrospective study
represents the largest known cohort of MCC patients (total
n=12 301) analyzed to date and also includes data on chemo-
therapy and comorbidity status, neither of which were available
in prior studies using the Surveillance, Epidemiology, and End
Results (SEER) database (8,9).

The NCDB is a joint project of the Commission on Cancer (CoC) of
the American College of Surgeons and the American Cancer
Society. The data used in the study were derived from a de-identi-
fied NCDB file. The American Cancer Society (ACS) and the CoC
have not verified the data files and are not responsible for analytic
or statistical methodology employed, or the conclusions in this
report.

We identified 12301 MCC cases diagnosed between January
1, 1996, and December 31, 2008, from the NCDB. Cases that
had data available on TNM staging, survival status (with 5-
year or longer follow-up), and treatment details (including the
type of therapy [surgery, RT, chemotherapy] and the time of
administration) were included in the analyses (Figure 1). The
final study cohort consisted of 6908 MCC patients who pre-
sented with stages I, II, or III and had received surgery and/or
RT as the primary treatment modality. The primary RT group
was included in this analysis because of the literature sup-
porting the use of definitive RT (15-20). (Note: This group con-
stitutes less than 5% of the study cohort, and its inclusion did
not have a statistically significant impact on the surgery group
analyses).

In this retrospective and nonrandomized study, we included
several potential confounding variables that can influence the
natural history of MCC or the selection of treatment modalities.
These variables include age, sex, primary MCC site, primary tu-
mor size, comorbidity status, margin status, lymph node evalua-
tion status, extent of lymph node resection, and the number
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Figure 1. Flow diagram for the selection of the National Cancer Data Base (NCDB) cohort that consists of 6908 Merkel cell carcinoma patients included in the final
analyses of this study. C = chemotherapy; MCC = Merkel cell carcinoma; RT = radiation therapy; S = surgery; TNM = Tumor-Node-Metastases staging classification
(per the American Joint Committee on Cancer).
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Table 1. Characteristics of the 6908 MCC patients in the NCDB study
cohort

Stage, No. (%)

Stage I StageII Stage III
Characteristic (n =3369) (n=1474) (n=2065)
Treatment
Surgery 1621 (48) 670 (45) 537 (26)
Surgery + RT 1540 (46) 595 (40) 841 (41)
Surgery + chemo 32 38 (3) 104 (5)
Surgery + RT + chemo 118 (4) 106 (7) 364 (18)
RT 48 47 (3) 105 (5)
RT + chemo 10 (<1) 18 114 (6)
Sex
Male 1974 (59) 881 (60) 1356 (66)
Female 1395 (41) 593 (40) 709 (34)
Age,y*
<64 634 (19) 249 (17) 436 (21)
65-74 820 (24) 339 (23) 514 (25)
75-84 1310 (39) 526 (36) 800 (39)
>85 605 (18) 360 (24) 315 (15)
Charlson/Deyo comorbidity score
0 2102 (62) 861 (58) 1273 (62)
1 389 (12) 198 (13) 277 (13)
2+ 86 (3) 54 (4) 79 (4)
Unknown 792 (24) 361 (24) 436 (21)
Site of primary tumor
Head & neck 1707 (51) 522 (35) 825 (40)
Trunk 243 (7) 223 (15) 263 (13)
Limbs (and others) 1419 (42) 729 (49) 977 (47)

Primary tumor size (diameter)t, cm

<1 1368 (41) - -

>1-<2 1370 (41) - -

>2-<3 - 713 (48) -

>3-<4 - 253 (17) -

>4 - 333 (23) -

Unknown 631 (19) 175 (12) -

Margin statust,§

Negative 2905 (88) 1095 (78) 1437 (78)

(continued)

of positive lymph nodes. Comorbidity scores are captured in the
NCDB using the Charlson/Deyo index (21). Because the vast ma-
jority of the patients had Charlson/Deyo scores of either 0 or 1
(very few had a score > 1; see Table 1), we categorized the comor-
bidity status as absent (score = 0), present (score >1), or un-
known (score not available). Margin status was categorized as
positive (for residual tumor identified at either gross or micro-
scopic examination of resected specimen), negative (no residual
tumor identified), or unknown. Regional lymph node exam-
ination status (to capture the prognostic impact of sentinel
lymph node biopsy) was included in analyses of MCC patients
with stages I and II. The number of positive lymph nodes in stage
III patients was also included. We have also attempted to capture
the impact of regional lymphadenectomy in stage III patients by
arbitrarily defining this procedure as being done if five or more
lymph nodes were removed (assuming that a smaller number
might have been removed as part of a staging procedure).
Detailed information on some important variables was not avail-
able in the NCDB, and hence we could not include details regard-
ing some aspects of primary surgery (wide excision or another
type) or the site(s) of adjuvant radiation therapy (primary site
and/or nodal) or chemotherapy specifics (dose, regimen, etc.) in
the multivariable analyses.

Table 1. Continued

Stage, No. (%)

Stage I Stage II Stage III
Characteristic (n =3369) (n=1474) (n=2065)
Positive 266 (8) 245 (17) 296 (16)
Unknown 140 (4) 69 (5) 113 (6)
Lymph nodes examined? (stage I, Il only)t,§
No 1650 (50) 832 (59) -
Yes 1621 (49) 551 (39) -
Unknown 40 26 (2) -
Regional lymphadenectomy (stage III only)§
No (<5 removed) - - 777 (42)
Yes (>5 removed) - - 965 (52)
Unknown - - 104 (6)
Number of metastatic nodes (stage III only)||
1 - - 806 (39)
2 - - 289 (14)
3-6 - - 301 (15)
7-12 - - 122 (6)
13-59 - - 71(3)
Unknown - - 476 (23)

*Median age at diagnosis for entire cohort was 76 years (range = 20-90 years).
chemo = chemotherapy; MCC = Merkel cell carcinoma; NCDB = National Cancer
Database; RT = radiation therapy.

tListed only for stages I and II here, as were included in multivariable analyses
for these stages.

fPositive margin status indicates residual tumor identified, grossly or micro-
scopically, after surgery.

§Includes surgery patients only (ie, excludes patients who got RT alone).
|Regional lymphadenectomy was arbitrarily defined as done only if five or more
lymph nodes were removed (as lesser number could have been done as part of
the sentinel lymph node biopsy procedure). Also, this variable is listed for stage
11T only, as included in multivariable analyses for this stage.

Statistical Analyses

Multivariable Cox regression analyses were conducted for overall
survival outcomes. The underlying time axis in the analyses is the
time from diagnosis. Patients enter the analysis and become ‘at
risk’ at the time of initial therapy (left truncation). Treatment
groups were defined in a time-dependent manner to minimize po-
tential bias that arises when early deaths prevent patients from
receiving additional modalities; that is, delayed treatment modali-
ties are only evaluated among those who are actually ‘at risk’ at
the time that the modality is initiated. For example, patients were
included in the surgery plus radiation group at the time that radia-
tion was started; before that, they were included in the surgery
group. Similarly, patients were included in the chemotherapy
group when chemotherapy was started; before that, they were in-
cluded in the no chemotherapy group.

Hazard ratios presented in this study are mortality hazard ra-
tios. These summarize the relative mortality rates across time
among patients at risk in the defined covariate groups. Patients
with missing data on confounding variables were retained as a
separate category to permit use of the full dataset. Analyses were
carried out using SAS software (SAS Institute Inc., Cary, NC). All P
values are two-sided and derived from Wald statistics. A P value
of less than .05 was considered statistically significant.

For purposes of graphical illustration only, survival curves
(Figure 2) are presented as a function of time since diagnosis
and do not include the time-dependencies noted above. Solid
lines represent actual survival as estimated by Kaplan-Meier.
Dashed lines represent adjusted survival and use model-based
adjustment for covariate imbalances to estimate the survival
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Figure 2. Overall survival of patients with stage I (A), II (B), and III (C, D) Merkel cell carcinoma (MCC) by the type of adjuvant therapy. Adjuvant radiation therapy (RT) is
represented in panels (A-C), and adjuvant chemotherapy is represented in (D). Solid lines represent actual survival as estimated by Kaplan-Meier. Dashed lines repre-
sent adjusted survival and use model-based adjustment for covariate imbalances to estimate the survival curves that would have arisen had both groups had the
same distribution of covariates (22). These curves are presented for purposes of graphical illustration only and ignore the time dependencies included in the multivari-

able analyses of mortality hazard ratios (see Methods). MCC = Merkel cell carcinoma.

curves that would have arisen had both groups had the same
distribution of covariates (22).

Results

The study cohort includes 6908 MCC patients who presented as
stage [, II, or IIl and had received surgery and/or RT as the primary
treatment modality (Figure 1). The baseline characteristics of the
study cohort are summarized in Table 1. The proportion of pa-
tients by stage at diagnosis was 49% (stage I), 21% (stage 1II), and
30% (stage III). The median age at diagnosis was 76 years (range:
20-90 years), and the male to female ratio was 1.6:1. The Charlson/
Deyo comorbidity score was available for 77% of patients, and the
majority (80%) of these patients had a score of ‘0.” The distribution
of the selected variables in different treatment groups is summa-
rized in Tables 2 and 3. Multivariable analyses for overall survival
are shown in Tables 4 and 5. As expected, increasing age, male
sex, the presence of comorbidities, positive margin status, and in-
creasing tumor burden (reflected by primary tumor size in stages I
and II and by the number of positive lymph nodes in stage III)
were associated with poorer survival across all stages.

Adjuvant Radiation

Comparison of patient characteristics in different treatment
groups (surgery alone, surgery plus RT, RT alone) for stages I, II,
and III is shown in Table 2. Nearly half of patients in each stage
received surgery plus RT (50%, 47%, 59%, for stages I, II, and III,
respectively). Multivariable analyses of overall survival were
performed in all three stages. The survival of patients who had
received surgery alone was compared with those who had re-
ceived surgery plus RT. After adjustment for the other variables,
patients who had surgery plus RT had statistically significantly

improved overall survival compared with patients who had sur-
gery alone among those with localized MCC (stage I: HR=0.71,
95% CI= 0.64 to 0.80, P < .001; stage II: HR=0.77, 95% CI= 0.66
to 0.89, P < .001) (Table 4, Figure 2, A and B). In patients with
nodal involvement, there was no statistically significant differ-
ence in overall survival between patients who had surgery plus
RT vs surgery alone (stage III: HR=0.98, 95% CI= 0.86 to 1.12, P
=.80) (Table 5, Figure 2C).

Adjuvant Chemotherapy

As expected, patients with localized disease rarely received che-
motherapy (Table 1). In contrast, 29% of stage III patients re-
ceived adjuvant chemotherapy (Table 1). Compared with
patients who did not receive chemotherapy, those who received
adjuvant chemotherapy were more likely to be younger and
have more than one involved lymph node but otherwise had a
similar distribution of sex and comorbidity scores (Table 3). In
multivariable analyses, adjuvant chemotherapy was not associ-
ated with statistically significantly different overall survival in
stage I (HR=0.79, 95% CI=0.60 to 1.05, P=.11), stage II
(HR=1.14, 95% CI=0.89 to 1.45, P=.30) (Table 4), or stage III
(HR =0.97, 95% CI = 0.85 to 1.12, P=.71) (Table 5, Figure 2D).

Discussion

Our retrospective analysis of 6908 MCC patients suggests that
adjuvant radiation therapy is associated with improved survival
in patients with localized (stages I and II) MCC. However, neither
adjuvant RT nor adjuvant chemotherapy was associated with
improved survival for patients with stage III MCC. This study
represents the largest cohort analyzed to date for outcomes
with adjuvant therapy in this rare skin cancer. In particular, it
represents the first large dataset that examines the association
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Table 2. Patient characteristics according to stage and surgery/radiation

Stage I (n=3369), %

Stage II (n = 1474), % Stage III (n = 2065), %

S S+RT RT S S+RT RT S S+RT RT

Characteristic (n=1653) (n=1658) (n="58) (n=708) (n=701) (n=65) (n=641) (n=1205) (n=219)
Received adjuvant chemotherapy

No 98 93 83 95 85 72 84 70 48

Yes 2 7 17 5 15 28 16 30 52
Age at diagnosis, y

<64 18 20 9 14 20 12 17 23 23

65-74 24 25 17 21 26 11 21 26 27

75-84 38 40 38 34 36 48 42 38 33

>85 20 15 36 31 17 29 20 12 18
Sex

Male 58 59 59 56 63 63 63 66 73

Female 42 41 41 44 37 37 37 34 27
Comorbidity

Absent 61 63 66 56 61 65 60 61 73

Present 16 13 5 19 15 12 18 18 10

Unknown 23 24 29 25 24 23 22 21 17
Margin status®

Negative 89 87 - 78 77 - 77 78 -

Positive 6 10 - 17 18 - 17 16 -

Unknown 5 4 - 6 4 - 6 6 -
Lymph nodes examined? (stages I, Il only)*,

No 49 50 - 64 54 - - - -

Yes 49 49 - 34 44 - - - -

Unknown 1 1 - 2 1 - - - -
Lymphadenectomy (stage III only)*,#

No (<5 removed) - - - - - - 45 41 -

Yes (>5 removed) - - - - - - 50 53 -

Unknown - - - - - - 5 6 -
Site of primary tumor

Head & neck 48 53 67 32 37 63 39 41 36

Trunk 8 7 5 15 16 5 14 13 8

Limbs (and others) 44 41 28 53 47 32 48 45 57
Primary tumor size (stages I, Il only)t, cm

<1 40 42 26 - - - - - -

>1-<2 41 40 47 - - - - - -

>2-<3 - - - 47 51 26 - - -

>3-<4 - - - 20 14 20 - - -

>4 - - - 22 22 34 - - -

Unknown 19 18 28 11 12 20 - - -
Number of involved nodes (stage III only)

1 - - - - - - 42 40 25

2 - - - - - - 14 16 5

3-6 - - - - - - 13 17 5

7-12 - - - - - - 7 6 2

13-59 - - - - - - 4 3 2

Unknown - - - - - - 20 18 60

*Includes surgery patients (ie, excludes patients who got RT alone). RT = radiation therapy; S = surgery.

tListed for stages I, Il only as included in multivariable analyses for these stages.
fListed for stage III only as included in multivariable analyses for this stage.

of adjuvant chemotherapy with survival in MCC. It also includes
a much greater number of patients included in multivariable
analyses (6908 as compared with 747 patients in the SEER cohort
[9]) and includes several additional prognostic variables in the
multivariable analyses (discussed below) that were not included
in prior studies, including those using the SEER database (8,9).
There are several important limitations of this retrospective,
nonrandomized analysis of a population database analysis.
First, the NCDB does not capture disease-specific mortality or
relapse data, hence compromising the ability to assess the

impact of adjuvant therapies on the natural history of the dis-
ease. Second, the comparison groups are not randomized and
unknown confounders, which could influence the natural his-
tory of disease and/or the selection/administration of treatment
modalities, may be affecting the results. Third, the available
NCDB data on many variables may not fully capture the impact
of potential confounders. For example, the Charlson/Deyo score
may not accurately represent the impact of comorbidities on
the performance status of patients, which in turn correlates
strongly with outcomes in most cancers. It does not include
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Table 3. Patient characteristics according to stage and chemotherapy

Stage I (n=3369), %

Stage II (n = 1474), % Stage III (n =2065), %

No chemo Chemo No chemo Chemo No chemo Chemo
Characteristic (n=3209) (n=160) (n=1312) (n=162) (n=1483) (n=582)
Surgery/RT administration
Surgery only 51 20 51 23 36 18
Surgery plus RT 48 74 45 65 57 63
RT only 2 6 4 11 7 20
Age at diagnosis, y
<64 18 39 15 35 15 37
65-74 24 33 22 32 23 30
75-84 40 25 37 25 43 28
>85 19 3 27 7 20 6
Sex
Male 58 63 59 66 65 68
Female 42 38 41 34 35 32
Comorbidity
Absent 63 55 59 54 61 63
Present 14 12 17 16 17 17
Unknown 23 33 24 30 22 20
Margin status®
Negative 88 81 78 74 80 72
Positive 8 16 17 19 14 21
Unknown 4 3 5 7 6 7
Lymph nodes examined? (stages I, Il only)*,
No 50 54 60 53 - -
Yes 49 43 39 42 - -
Unknown 1 3 2 4 - -
Lymphadenectomy? (stage III only)*,+
No (<5 removed) - - - - 43 39
Yes (>5 removed) - - - - 52 53
Unknown - - - - 5 8
Site of primary tumor
Head & neck 51 44 36 29 44 29
Trunk 7 9 14 22 11 17
Limbs (and others) 42 46 49 49 45 54
Primary tumor sizet, cm
<1 41 33 - - - -
>1 41 43 - - - -
Unknown 18 25 - - - -
<3 - - 50 34 - -
>3-<4 - - 17 17 - -
>4 - - 21 35 - -
Unknown - - 12 14 - -
Number of involved nodes (stage III only)
1 - - - - 42 32
2 - - - - 15 13
3-6 - - - - 13 18
7-12 - - - - 6 6
13-59 - - - - 4 3
Unknown - . - - 21 28

“Includes surgery patients (ie, excludes patients who got RT alone). chemo = chemotherapy; RT = radiation therapy.

tListed for stages I, II only as included in multivariable analyses for these stages.
fListed for stage III only as included in multivariable analyses for this stage.

immune-suppressive comorbidities that are usually associated
with poor outcomes in MCC patients (23). Additionally, a sizable
proportion of the stage I (50%) or stage II (60%) patients in the
study cohort did not undergo pathologic lymph node evaluation
(not surprising given the relatively recent incorporation of sen-
tinel lymph node mapping in the routine management of local-
ized MCC). Finally, several important details relevant to the
administration of various treatment modalities, including the

extent, type, or site(s) of treatment and specific doses and drug
regimens used are not available in the NCDB. Despite these im-
portant limitations, results from this study may be useful in
considering the impact of adjuvant therapies for MCC, a rare
disease for which there are no data from prospective random-
ized controlled trials.

The finding of improved overall survival associated with
adjuvant RT in patients with localized (stage I or II) MCC in our
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Table 4. Multivariable analysis of risk factors for mortality for localized MCC (stages I and II)

Stage I(n =3369) (1341 deaths)

Stage II(n = 1474) (800 deaths)

Risk factor HR (95% CI) p* HR (95% CI) p*
Surgery/radiation

Surgery only 1.0 - 1.0 -

Surgery + radiation 0.71 (0.64 to 0.80) <.001 0.77 0.66 to 0.89) <.001

Radiation only 0.92 (0.65 to 1.30) 62 1.03 (0.73 to 1.46) 85
Chemotherapy

No 1.0 - 1.0 -

Yes 0.79 (0.60 to 1.05) 11 1.14 (0.89 to 1.45) .30
Age at diagnosis, y

<64 1.0 - 1.0 -

65-74 1.58 (1.26 to 1.98) <.001 1.71 (1.25 to 2.33) <.001

75-84 2.62 (2.13 to 3.23) <.001 3.75(2.80 to 5.02) <.001

>85 4.68 (3.75 to 5.85) <.001 6.17 (4.54 to 8.39) <.001
Sex

Male 1.0 - 1.0 -

Female 0.56 (0.50 to 0.63) <.001 0.66 (0.57 to 0.77) <.001
Comorbidity

Absent 1.0 1.0

Present 1.35 (1.14 to 1.60) <.001 1.64 (1.34 to 2.00) <.001

Unknown 1.10 (0.97 to 1.25) 13 1.10 (0.93 to 1.29) 27
Margin status

Negative 1.0 - 1.0 -

Positive 1.23 (1.03 to 1.48) 02 1.49 (1.24 to 1.79) <.001

Unknown 0.97 (0.76 to 1.24) 82 1.34 (1.00 to 1.79) .05
Lymph nodes examined?

No 1.0 - 1.0 -

Yes 0.57 (0.51 to 0.65) <.001 0.65 (0.55 t0 0.78) <.001

Unknown 1.08 (0.72 to 1.61) 0.72 1.30 (0.77 to 2.20) 33
Primary tumor site

Limbs (and others) 1.0 - 1.0 -

Trunk 1.48 (1.20 to 1.82) <.001 1.46 (1.19 to 1.79) <.001

Head & neck 1.25 (1.10 to 1.41) .0004 1.05 (0.90 to 1.23) .55
Primary tumor size, cm

<1 1.0 - - -

>1 1.58 (1.39to 1.79) <.001 - -

Unknown 1.22 (1.04 to 1.41) .01 - -

<3 - - 1.0 -

>3-<4 - - 1.26 (1.03 to 1.53) .02

>4 - - 1.24 (1.03 to 1.48) 02

Unknown - - 0.95 (0.75 to 1.20) .65

*All P values are two-sided and derived from Wald statistics. CI = confidence interval; HR = hazard ratio (for overall survival); MCC = Merkel cell carcinoma.

study mirrors similar observations reported previously. The
largest published study to date on adjuvant RT was comprised
of 1166 patients (including stages I, II, and III) in the SEER reg-
istry and reported a positive association between adjuvant RT
and survival in a univariate analysis (8). This association re-
mained statistically significant in a multivariable analysis of
603 patients that included sex, age, size and location of the
primary tumor, stage, and the extent of resection (8). Another
SEER study conducted a multivariable analysis of 747 patients
(including stages I, II, and III) and reported adjuvant RT to be
associated with statistically significantly improved OS but not
with MCC-specific survival (9), suggesting patient selection
bias rather than treatment effect. Several other studies have
also associated adjuvant RT with decreased risk of loco-re-
gional recurrences and/or improved overall survival (7,10-
12,24). However, these studies were usually missing data on
several important variables such as the comorbidity/perfor-
mance status, the margin status of resections, the status of
lymph node evaluation (for localized MCC), the number of

involved regional lymph nodes, and the use of chemotherapy.
The prognostic importance of many of these variables was
confirmed in our study. Specifically, we confirmed previously
reported (2) worsened survival associated with increasing age,
male sex, presence of comorbidities, positive surgical margins,
primary tumor location in trunk or head/neck, absence of sen-
tinel lymph node biopsy (in stages I and II), increasing primary
tumor size (in stages I and II), and increasing number of
tumor-positive lymph nodes (in stage III). However, our data
do not allow us to analyze whether some subsets of stage I/II
MCC defined by these or other prognostic factors benefit more
or less than others from adjuvant RT. A subset of patients with
early-stage MCC may have good outcomes with surgery alone
without additional benefit from the use of adjuvant RT, as has
previously been proposed by some institutions (7,25).
Incorporation of alternative predictors of recurrence, such as
primary tumor lympho-vascular invasion (7) or intratumoral
CD8+ T-cell infiltration status (26), may be important to iden-
tification of this subset.
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Table 5. Multivariable analysis of risk factors for mortality for nodal

MCC (stage III)
Stage III (n =2065) (1195 deaths)
Risk factor HR (95% CI) p*
Surgery/radiation
Surgery only 1.0
Surgery + radiation 0.98 (0.86 to 1.12) .80
Radiation only 1.19 (0.95 to 1.50) 13
Chemotherapy
No 1.0
Yes 0.97 (0.85 to 1.12) 71
Age at diagnosis, y
<64 1.0
65-74 1.26 (1.04 to 1.53) 02
75-84 2.01 (1.68 to 2.39) <.001
>85 3.24 (2.63 to 3.98) <.001
Sex
Male 1.0
Female 0.79 (0.69 to 0.89) <.001
Comorbidity
Absent 1.0
Present 1.31(1.12 to 1.54) <.001
Unknown 1.14 (0.99 to 1.31) .07
Margin status
Negative 1.0
Positive 1.46 (1.25 to 1.71) <.001
Unknown 1.01 (0.79 to 1.30) .95
Lymphadenectomy?
No (<5 nodes removed) 1.0
Yes (>5 nodes removed) 0.70 (0.60 to 0.82) <.001
Unknown 1.10 (0.84 to 1.45) 47
Primary tumor site
Limbs (and others) 1.0
Trunk 1.34 (1.12 to 1.61) .001
Head & neck 1.16 (1.01 to 1.32) .03
Number of involved nodes
1 1.0
2 1.36 (1.13 to 1.65) .001
3-6 1.75 (1.45 to 2.12) <.001
7+ 2.69 (2.17 to 3.33) <.001
Unknown 1.34 (113 to 1.59) <.001

*All P values are two-sided and derived from Wald statistics. CI = confidence in-
terval; HR = hazard ratio (for overall survival); MCC = Merkel cell carcinoma.

We did not find a statistically significant association between
adjuvant RT and OS in stage III MCC. It is plausible that the sur-
vival in stage III MCC is mostly driven by the presence of subclini-
cal distant metastases that are often present in these patients
(7). Unfortunately, the available NCDB data did not contain im-
portant details regarding the site of adjuvant radiation (primary
and/or nodal) and was also insufficient to study the effects of ad-
juvant RT in microscopic (stage IIIA) vs macroscopic (stage IIIB)
nodal disease. Based on our findings, we suggest that the use of
adjuvant RT in a patient with nodal metastases should carefully
consider the risks of RT (scar/fibrosis, lymphedema, etc.) vs its
well-documented benefit for improving loco-regional control
(11), rather than improving survival. Loco-regional control from
adjuvant RT may not be unimportant as loco-regional relapses
can be quite challenging to manage and are detrimental to pa-
tients’ quality of life.

The currently available data regarding adjuvant chemother-
apy in MCC are quite limited (7,13,14,24). A single-institution

S.Bhatiaetal. | 8of9

retrospective study reported worsened disease-specific survival
with adjuvant chemotherapy in multivariable analysis of 237
patients with stages I-1II MCC; the disease-specific survival in
the subgroup of stage III MCC patients who received adjuvant
chemotherapy (n=23) as compared with those who did not
(n=53) (13) was not statistically significantly different. Another
study of 102 patients with high-risk localized or nodal MCC in-
cluded 40 patients who received adjuvant chemotherapy and
reported no statistically significant survival improvement asso-
ciated with its use (14). A recent meta-analysis of 34 studies re-
ported no additional survival benefit with adjuvant chemo-
radiotherapy (n=301 total; 132 with nodal involvement) over
adjuvant RT (24). The present study includes the largest number
of patients analyzed to date regarding outcomes with adjuvant
chemotherapy. Approximately 30% (n=583) of all stage III pa-
tients (n=2065) in our study cohort received adjuvant chemo-
therapy. After adjustment for the known prognostic parameters
in multivariable analysis, adjuvant chemotherapy was not asso-
ciated with improved survival in stage III patients. This result
may be considered somewhat surprising by some, especially
given the fairly high response rate (greater than 50%) seen with
initial cytotoxic chemotherapy in patients with metastatic MCC
(27). However, despite the high initial response rates, the re-
sponses are seldom durable (the median progression-free sur-
vival in a recent report was a modest 93 days (28]), reflecting the
rapid emergence of resistance to chemotherapy in MCC tumor
cells. It is also plausible that the unintended adverse effects of
chemotherapy on the host immune system may negate any po-
tential benefit derived from its cytotoxic effects on the MCC
cells. Indeed, several studies have suggested a strong associa-
tion of host immunity to survival in MCC patients (23,26,29), an
association that has been greatly bolstered by the recent discov-
ery of the Merkel cell polyomavirus and its role in MCC patho-
genesis (30-32). Fueled by the recent advances in our
understanding of immune evasion mechanisms in this cancer
(32-34), several immunotherapy clinical trials have re-
cently been launched for patients with advanced MCC.
Pembrolizumab (anti-PD-1 antibody) is being investigated in
treatment-naive metastatic MCC (www.clinicaltrials.gov;
NCT02267603) and was recently reported to have a high re-
sponse rate (70%) in this setting (35). Avelumab (anti-PDL-1 anti-
body) is being investigated in metastatic MCC previously
treated with chemotherapy (NCT02155647). The results of these
ongoing trials may help to identify candidate systemic therapies
worthy of prospective investigation in the adjuvant setting. A
randomized trial of adjuvant ipilimumab vs observation in pa-
tients with resected MCC has recently opened to accrual in
Europe (NCT02196961).

In conclusion, the results of our study suggest improved sur-
vival associated with the use of adjuvant RT in stage I and II MCC.
However, neither adjuvant RT nor chemotherapy was associated
with improved survival in stage III MCC. These survival-associ-
ated findings should not impact the use of adjuvant RT in node-
positive disease as RT in this setting is indicated for improving
loco-regional control, which is supported with extensive existing
data. In contrast, the lack of an observed survival benefit with ad-
juvant chemotherapy in node-positive MCC has clinically impor-
tant implications for management as improved survival via
elimination of microscopic disease is in fact the goal of adjuvant
chemotherapy. Prospective multicenter evaluations of adjuvant
therapies for MCC are warranted, and it is hoped that newer ther-
apeutic modalities, including immune therapies, will offer im-
proved options in both the adjuvant and metastatic settings.
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