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Abstract

BACKGROUND: Patients with primary cutaneous melanoma are at increased risk for subsequent
new primary melanomas. Indoor tanning is a recognized risk factor for melanoma. This study

was aimed at determining the association between indoor tanning and the occurrence of multiple
primary melanoma.

METHODS: This was a retrospective case-control study of cases with multiple primary
melanoma and sex-matched controls with single primary melanoma retrieved at a 1:2 ratio
from the Biological Sample and Nevus Bank of the Melanoma Center of the University of
Pittsburgh Cancer Institute. Logistic regression models were used to examine the association
between multiple primary melanoma and risk factors.

RESULTS: In total, 330 patients (39.1% men) with a median age of 51 years were enrolled.
Compared with patients who had a single primary melanoma, patients with multiple melanomas
were younger at the diagnosis of their first primary melanoma and were more likely to be
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discovered at stage O or | and to have had indoor tanning exposure, a family history of melanoma,
atypical moles, dysplastic nevi, and a Breslow thickness less than 1 mm. Compared with patients’
first melanomas, subsequent melanomas were more likely to be thinner or in situ. The estimated
probability of the locus for the second primary being the same as that for the first primary
melanoma was 34%. In a multivariate analysis after adjustments for age, a family history of
melanoma, the presence of atypical and dysplastic nevi, and recreational sun exposure, indoor
tanning remained significantly associated with the occurrence of multiple primary melanoma
(odds ratio, 2.75; 95% confidence interval, 1.07-7.08; P=.0356).

CONCLUSIONS: Indoor tanning is associated with an increased risk of second primary
melanoma. Subsequent melanomas are more likely to be thin or in situ and to occur in different
anatomic locations.

Keywords
exposure; indoor tanning; melanoma; multiple primary

INTRODUCTION

Cutaneous melanoma is the fifth most common cancer in the United States and accounts

for 5.6% of all new cancer cases. The incidence of melanoma has increased over the last

10 years, with an estimated 100,350 new cases in 2020 in the United States.! Patients with
melanoma are at increased risk of developing subsequent melanoma, and the risk is reported
to be approximately 1% to 8% and highest within the first 2 years after the diagnosis of

the first primary.2 The risk factors for cutaneous melanoma include, but are not limited to,
phenotypic characteristics of skin such as a high density of nevi, red hair color, atypical nevi,
and an inability to tan; ultraviolet radiation exposure; a family history of melanoma; and
immunosuppression. The factors associated with the development of subsequent melanoma
include dysplastic nevi, a family history of melanoma, mutations in CDKN2A, a high
number of benign nevi, and an age older than 60 years at the diagnosis of the primary
melanoma.3-7

Ultraviolet radiation from indoor tanning facilities is a risk factor for cutaneous melanoma
and nonmelanoma skin cancers. Tanning bed use is more common among young White
females.8 Although the percentage of indoor tanning adults has decreased in the United
States, there is still a unique population of adolescents who have increased risk of exposure.®
Indoor tanners have a 20% to 75% increased risk of developing melanoma in comparison
with never tanners.10 The risk increases even more with exposure at a younger age and with
the use of tanning facilities for more than 10 years, for 50 or more hours, and for more

than 100 sessions in a lifetime.1112 Whether indoor tanning exposure increases the risk of
subsequent melanoma as well has not been evaluated previously.

We conducted a case-control study to determine the association between indoor tanning
exposure and multiple primary melanoma. We hypothesized that tanning bed exposure is
associated with an increased risk of multiple primary melanoma. The secondary objectives
of our study were to assess the clinical and pathological characteristics of primary and
subsequent melanomas and the characteristics of melanoma in tanners.
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MATERIALS AND METHODS

Data Source and Study Population

This study was approved by University of Pittsburgh Institutional Review Board. We
conducted a retrospective case-control study in which cases with multiple primary
melanoma and sex-matched controls with single primary melanoma were recruited from

the Melanoma Center of the University of Pittsburgh Cancer Institute at a 1:2 ratio as part

of the Human Biological Sample and Nevus Image Banking and Analysis Protocol within
the time window of January 1996 to October 2019. This biospecimen and data banking
study provides an organized resource of appropriately preserved and retrievable biological
samples and digital images of nevi, melanoma, and other lesions for use in research. Patients
who provided informed consent to be entered into this database were included in this study.
Patient-reported information about a family history of melanoma, recreational sunbathing,
indoor tanning exposure, and sunscreen use, clinical characteristics such as the stages and
locations of primary and subsequent melanomas, and skin phenotype characteristics such

as the skin type, number of benign nevi, and presence of atypical nevi were obtained from
electronic medical records. The location of each melanoma was classified as head and neck,
upper extremity, lower extremity, or trunk. To determine the dose-response effect, the indoor
tanning exposure was recorded in 3 categories based on tanning bed sessions over a lifetime:
never tanners, 10 sessions or fewer, and more than 10 sessions. The 10-session threshold
was determined as a cutoff on the basis of the Australian Familial Melanoma Study, which
showed that the risk of first primary melanoma was higher in patients with more than 10
sessions of sunbed exposure with odds ratios (ORs) of 1.41 and 2.01 for ever tanners and
tanners with more than 10 sessions in comparison with nontanners, respectively.13

A family history of melanoma, recreational sunbathing, and sunscreen use were recorded as
binary variables. Pathological characteristics were obtained from pathology reports. Clinical
atypia was used to define an atypical mole, and architectural and cytological atypia was
used to define a dysplastic nevus. Demographic data included the age at diagnosis of first
melanoma and sex. Patients with multiple primary melanoma were defined as those with 2
or more primary melanomas according to the pathology reports. The diagnosis time for first
and subsequent melanomas was recorded, and the time to second melanoma was defined as
the timeline between the diagnoses of first and second melanomas. Melanomas that were
diagnosed within 30 days of each other were described as synchronous. The follow-up time
for patients with a single primary was calculated from the diagnosis time of the melanoma to
either the time of death or last follow-up.

Statistical Analysis

Continuous variables were summarized as medians and interquartile ranges (IQRs), and
categorical variables were summarized as frequencies and percentages at each level. These
variables were compared between single primary melanoma and multiple primary melanoma
with the chi-square test for categorical data and with the Wilcoxon rank sum test for age.

For comparisons between the first primary and the second primary, the sign test was used
for stage, which was an ordinal variable, and the 2-sample ftest was used for continuous
variables. For comparison between tanners and nontanners, the chi-square test (or Fisher
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exact test if cell counts were small) was used for categorical data; the Wilcoxon rank

sum test was used for continuous data such as age. Univariate logistic regression models
were used to examine the association between multiple primary melanoma and risk factors.
Multivariate logistic regression models were used to study the effect of indoor tanning on
multiple primary melanoma after adjustments for age, a family history of melanoma, the
presence of atypical and dysplastic nevi, and recreational sun exposure. The effect of tanning
bed exposure on the time to the second primary melanoma was tested with Cox proportional
hazards models. ORs and 95% confidence intervals (Cls) were reported. All tests were
2-sided with a = .05. Data were analyzed with SAS 9.4 (SAS Institute, Inc, Cary, North
Carolina).

Patient Characteristics

A total of 330 patients were enrolled: 110 patients with multiple primary melanoma and 220
patients with single primary melanoma who were sex-matched. The baseline characteristics
of the patients are summarized in Table 1. The median age at the diagnosis of melanoma
was 51 years (IQR, 40-61 years). Patients with multiple melanomas were younger at the
diagnosis of their first melanoma. The median age at the time of diagnosis was 52 years
(IQR, 43-62 years) for the single melanoma group and 46 years (IQR, 34-58 years) for the
multiple melanoma group; 129 of the patients (39%) were male. Male patients were older
than female patients at the time of the diagnosis of their first melanoma. The majority of the
patients had Fitzpatrick skin type I or Il and were discovered at stage |. Twenty-five (21%)
had at least 1 exposure to indoor tanning, with 17% reporting more than 10 sessions; 37
(11%) reported a family history of melanoma.

Melanoma Characteristics

The median time between the diagnoses of first and second primary melanomas was 13
months. The number of subsequent melanomas ranged from 1 to 6. Twenty-five patients
with multiple primary melanoma (22.7%) had 3 or more primary melanomas. Fifty-three
of the subsequent melanomas (48.2%) occurred within the first year after the diagnosis of
the first primary. Nineteen patients (5.8%) had synchronous melanoma. The most common
location for a second primary melanoma was the trunk, which was followed by a lower
extremity.

Comparison of Patients With Single Primary Melanoma and Patients With Multiple Primary

Melanoma

In comparison with patients who had a single primary melanoma, patients with multiple
melanomas were more likely to be discovered at stage 0 or | (68% vs 49%; P< .0001)
and to have had a family history of melanoma (18% vs 8%; P =.0045), indoor tanning
exposure (34% vs 10%; P < .0001), atypical moles (37% vs 13%; P < .0001), dysplastic
nevi (21% vs 5%; P < .0001), and a Breslow thickness less than 1 mm (61% vs 33%; P<
.0001; Table 2). We further stratified patients into 2 cohorts (age < 60 years and age = 60
years). Among patients younger than 60 years, a comparison of patients who had a single
primary melanoma and patients who had multiple melanomas showed that these second
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primary melanomas were more likely to be discovered at stage 0 or | (72% vs 50%; P<
.0001) and to have occurred among patients who had indoor tanning exposure (41% vs 21%;
P<.0001), a family history of melanoma (19% vs 8%; P =.0199), atypical moles (41%

vs 16%; P< .0001), dysplastic nevi (22% vs 8%; P=.0024), and a Breslow thickness less
than 1 mm (65% vs 37%; P=.0003). Among patients who were 60 years old or older,

a comparison of patients who had a single primary melanoma and patients with multiple
melanomas showed that the patients with multiple primaries were more likely to have had
indoor tanning exposure (16% vs 0%; P < .0041) and dysplastic nevi (16% vs 1%; P<
.0041; see Supporting Table 1). Because of the small sample size, these findings will need to
be confirmed in larger studies. A family history of melanoma, atypical moles, and melanoma
with a Breslow thickness less than 1 mm were more common in patients with multiple
primary ones but did not reach statistical significance, perhaps because of the low sample
size. The median follow-up times for patients with single primary melanoma and patients
with multiple primary melanoma were 65 and 60 months, respectively.

Between Indoor Tanning Exposure and Multiple Primary Melanoma

In the univariate analysis, tanning bed use was associated with an increased risk of a
second primary melanoma (OR, 3.19; 95% CI, 1.85-5.50; < .0001; Table 3). Other
significant factors included the presence of atypical and dysplastic nevi, a family history
of melanoma, and more than 15 benign nevi (Table 4). In the multivariate analysis, after
adjustments for age, a family history of melanoma, the presence of atypical and dysplastic
nevi, and recreational sun exposure, indoor tanning remained significantly associated with
multiple primary melanoma (OR, 2.75; 95% CI, 1.07-7.08; P=.0356). Lifetime tanning
bed exposure of more than 10 sessions was associated with an increased risk of a second
primary melanoma (OR in univariate analysis, 4.60; 95% CIl, 2.52-8.42; £<.0001; OR in
multivariate analysis, 4.32; 95% Cl, 1.54-12.15; P=.0026).

Primary Melanoma Versus Subsequent Melanoma

Compared with patients’ first melanomas, subsequent melanomas were more likely to be
thinner (0.6 vs 1.2 mm; £=.0007) or in situ (24% vs 13%; P=.0004; Table 5). The most
common sites for a second primary melanoma were an upper extremity (34%) and then the
trunk (29%). The estimated probability of a melanoma locus that was the same for the first
and second primary melanomas was 34% with an exact 95% CI (25%—44%).

Tanners Versus Nontanners

The prevalence of tanning bed exposure was highest in patients younger than 30 years, and
indoor tanners were younger at the time of the diagnosis of their first primary melanoma
(Fig. 1). Females were more likely to have indoor tanning exposure than males (86% vs
14%; P<.0001). In the whole cohort, tanners were more likely to be diagnosed at stage 0
or |, have atypical moles, have a melanoma with a Breslow thickness less than 1 mm, and
have a melanoma located on the trunk (not statistically significant). Synchronous melanoma
and more than 1 second primary melanoma were more prevalent among tanners (Table

6). The median time for the development of subsequent melanoma was 14 months (IQR,
5-84 months) for nontanners and 11 months (IQR, 1-34 months) for tanners. Tanning bed
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exposure was associated with decreased time to the development of subsequent melanoma
(hazard ratio, 1.511; 95% ClI, 1.003-2.276; P=.0485; Fig. 2).

DISCUSSION

Patients with melanoma have an increased risk of developing a second primary during their
lifetime. With the increasing incidence of cutaneous melanoma and the improved overall
survival of patients, the risk of a second primary is likely to further increase.1#15 Indoor
tanning is extensively used in the United States, especially among young adults, despite
being a well-established risk factor for primary cutaneous melanoma. The Food and Drug
Administration classifies indoor tanning devices as class 11 medical devices.18

In this study, we aimed to determine the association between indoor tanning and the
occurrence of multiple primary melanoma. We included cases with multiple primary
melanoma and controls who had a single primary melanoma. Patients with multiple
melanoma, compared with patients with a single primary melanoma, were younger at the
diagnosis of their first melanoma and were more likely to be discovered at stage 0 or |

and to have had indoor tanning exposure, atypical moles, dysplastic nevi, and a Breslow
thickness less than 1 mm. The prevalence of a positive family history was higher in patients
with multiple primary melanoma. With further stratification by age, the difference remained
statistically significant in patients younger than 60 years at the diagnosis of first melanoma.
Two patients at the ages of 23 and 25 years with a family history of melanoma had a
CDKNZ2A mutation. The risk for subsequent melanomas was higher in younger patients with
a family history of melanoma, and this raises the consideration of genetic counseling referral
for these patients.1’

Indoor tanning is associated with an increased risk of second primary melanoma, and the
risk is higher with a lifetime tanning bed exposure of more than 10 sessions. Atypical and
dysplastic nevi, a family history of melanoma, and a high number of benign nevi were other
significant risk factors as described in previous studies.>18 The previous studies evaluating
risk factors for multiple primary melanoma report conflicting results regarding tanning bed
use. Solarium indoor tanning use was reported not to be associated with multiple primary
melanoma in a retrospective case-control study conducted in Austria. Notably, patients in
that study reported external risk factors related to sun exposure such as outdoor occupation
and time spent outside at leisure that were also not significant.1® In contrast, Li et al20
reported a short median duration of second primary development in tanning bed users (7.5
vs 42 months; £P=.027) and a higher percentage with a second primary within the first year
after the diagnosis of early melanoma (67% vs 28%; P=.011). In our study, 48.2% of the
patients developed subsequent melanoma within the first year of the diagnosis. One patient
had 4 primary melanomas, with the last one diagnosed 28 years after the first primary;

this highlights the importance of continuous follow-up examinations. The Surveillance,
Epidemiology, and End Results database review by Bradford et al?! showed that the relative
risk of subsequent melanoma continues to remain high even more than 20 years after the
first primary melanoma diagnosis. The Melanoma Institute of Australia established a risk
prediction model with a Harrell Cstatistic of 0.73 for the development of subsequent
melanoma. The model includes sex, age at first primary melanoma, previous keratinocyte
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cancer, family history of melanoma, outdoor recreational activities, skin color, nevus density,
ability to tan, polygenic risk score, CDKN2A mutation, site, and histological subtype.?2 The
model has not been validated yet in other populations. The study highlights the difference

in the risk of developing subsequent melanoma based on individuals’ cumulative risk
factors. However, this study did not include information about tanning bed exposure in the
questionnaire. One explanation for this could be that since 2015 there has been a complete
ban on indoor tanning use in Australia.

Second primary melanomas were thinner, as reported in previous studies.*2123 This is
likely due to increased patient awareness about the disease, risk factors, and protective
strategies and adherence to strict follow-up visit schedules at the Melanoma Center of the
University of Pittsburgh Cancer Institute. The latter may not be a consistent pattern at all
outpatient cancer clinics. Subsequent primaries were more likely to be diagnosed in different
anatomical locations, and this highlights the importance of a total body skin examination
and the utility of total body photography. Second primaries were more likely to occur in
upper extremities, which were followed by the trunk. Other studies have reported lower
extremities and the head and neck area as being the most common sites for second primary
melanoma.2425

The tanning bed exposure frequency was higher among females and younger adults, and
this was consistent with previously reported data.28:27 The compliance with indoor tanning
legislation remains an important issue. The mean compliance with age restrictions and
warning labels was 65% and 44%, respectively.28 Our study demonstrated a decreased
median time to the development of the second primary in tanners.

The strengths of our study include the robust clinical data set collected as part of the Human
Biological Sample and Nevus Image Banking and Analysis Study and the long follow-up of
the control group, which captured both melanoma in situ and invasive melanoma in patients.
The limitations of our study include its retrospective design, its derivation from a single
melanoma center, and a possible recall bias due to the accuracy of indoor tanning usage
reporting by patients. Details regarding the use of protective strategies were not collected in
this study.

In conclusion, indoor tanning is strongly associated with an increased risk of second primary
melanoma. Subsequent melanomas are more likely to be thin or in situ and to occur in
different anatomic locations. Our findings highlight the importance of avoiding indoor
tanning use and regular follow-up visits, especially for patients who have other established
risk factors for subsequent melanoma. Current guidelines for the follow-up of patients with
invasive melanoma are tailored to discover recurrent local-regional and distant metastatic
disease without discussion about the development of subsequent melanoma. Furthermore,
there are no established follow-up guidelines for patients with melanoma in situ. Indeed,
Pomerantz et al?% showed that after 10 years of follow-up, patients with melanoma in

situ were more likely to develop subsequent invasive melanomas than those with initial
invasive melanoma. The question remains to be answered whether follow-up visits should be
modified among these patients with increased numbers of visits and with closer surveillance
for new lesions as well as a lower threshold for performing biopsies of new lesions.
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Figure 1.

Age of primary melanoma by age group and tanning bed exposure.
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Figure2.

Event-free probability for the second primary melanoma by tanning bed exposure (P =

.0485). CL indicates confidence level; N, no; Y, yes.
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Baseline Characteristics of the Patients (n = 330)

Variable Value

Age, median (IQR),y 51 (40-61)
Stage, No. (%)

0 14 (5)

I 158 (51)

1] 85 (27)

1l 51 (16)

v 3(1)
Skin type, No. (%)

I 87 (26)

1l 203 (62)

1l 38 (12)

v 2 (1)
Indoor tanning, No. (%)

>10 sessions 57 (17)

No 258 (79)

<10 sessions 13 (4)
Location, No. (%)

UE 78 (24)

LE 89 (27)

Trunk 124 (38)

HN 37 (11)
FH of melanoma, No. (%)

Yes 37 (11)

No 293 (89)
Atypical moles, No. (%)

Yes 70 (21)

No 260 (79)
Breslow thickness, No. (%)

<l mm 136 (42)

1to<2mm 93 (29)

2 to <4 mm 54 (17)

24 mm 41 (13)
Dysplastic nevi, No. (%)

Yes 35(11)

No 295 (89)
Benign nevi, No. (%)

>15 144 (44)

<15 186 (56)

Recreational sunbathing, No. (%)
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Variable Value
Yes 245 (74)
No 85 (26)

Sunscreen use, No. (%)

Yes 131 (40)
No 30 (9)
Irregular 169 (51)

BRAF, No. (%)

Wwild 45 (65)
Mutated 24 (35)

Abbreviations: FH, family history; HN, head and neck; IQR, interquartile range; LE, lower extremity; UE, upper extremity.
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TABLE 2.

Comparisons of Single Primary Melanoma and Multiple Primary Melanoma

Page 14

Variable Single Primary Melanoma (n =220) Multiple Primary Melanoma (n = 110) P
Age,y .0060
Mean (SD) 51 (15) 47 (15)
Median (IQR) 52 (43-62) 46 (34-58)
Sex, No. (%)
Male 86 (39) 43 (39)
Female 134 (61) 67 (61)
Stage, No. (%) <.0001
0 0 (0) 14 (13)
I 101 (49) 57 (55)
1l 63 (31) 22 (21)
m 40 (19) 11(11)
v 2(1) 1(1)
Skin type, No. .2564
(%)
I 57 (26) 30 (28)
1l 131 (60) 72 (66)
1l 30 (14) 8(7)
v 2(1) 0 (0)
Indoor tanning, No. (%) <.0001
>10 sessions 21 (10) 36 (34)
No 188 (85) 70 (64)
<10 sessions 11 (5) 2(2)
Location, No. (%) .5906
UE 55 (25) 23 (21)
LE 55 (25) 34 (31)
Trunk 86 (39) 38 (36)
HN 24 (11) 13 (12)
FH of mela-noma, No. (%) .0045
Yes 17 (8) 20 (18)
No 203 (92) 90 (82)
Atypical moles, No. (%) <.0001
Yes 29 (13) 41 (37)
No 191 (87) 69 (63)
Breslow thickness, No. (%) <.0001
<l mm 73 (33) 63 (61)
1to <2 mm 69 (31) 24 (23)
2to <4 mm 43 (20) 11 (11)
>4 mm 35 (16) 6 (6)
Dysplastic nevi, No. (%) <.0001
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Variable Single Primary Melanoma (n =220) Multiple Primary Melanoma (n = 110) P
Yes 12 (5) 23 (21)
No 208 (95) 87 (79)

Benign nevi, No. (%) <.0001
>15 117 (53) 27 (25)
<15 103 (47) 83 (75)

Recreational sunbathing, No. (%) .0018
Yes 175 (80) 70 (64)
No 45 (20) 40 (36)

Sunscreen use, No. (%) .0011
Yes 77 (35) 54 (50)
No 15 (7) 15 (14)
Irregular 128 (58) 41 (37)

BRAF, No. (%) 5918
Wild 29 (63) 16 (68)
Mutated 17 (37) 7(32)

Abbreviations: FH, family history; HN, head and neck; IQR, interquartile range; LE, lower extremity; UE, upper extremity.
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TABLE 3.

Indoor Tanning Association With Multiple Primary Melanoma

Indoor Tanning OR (95% ClI) P

Yes/no
Univariate analysis 3.19 (1.85-5.50)  <.0001
Multivariate analysis ~ 2.75 (1.07-7.08) .0356
>10 sessions/no
Univariate analysis 4.60 (2.52-8.42)  <.0001
Multivariate analysis ~ 4.32 (1.54-12.15) .0026

Abbreviations: Cl, confidence interval; OR, odds ratio.
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TABLE 4.

Risk Factors Associated With Multiple Primary Melanoma

Factor OR (95% Cl) P

Age 0.99 (0.97-1.02) .6783
Indoor tanning 4.32 (1.54-12.15) .0026
FH of melanoma 2.71 (1.36-5.43) .0048
Dysplastic nevus 4.43 (2.10-9.36) .0001
Atypical nevi 4.03 (2.32-6.99) <.0001
Benign nevi 2.75 (1.19-6.33) .0179
Recreational sunbathing 0.37 (0.09-1.53) .1705
Sunscreen use 0.05 (0.01-0.38) .0227
Blistering sunburn 13.95 (7.69-25.32)  <.0001

Abbreviations: Cl, confidence interval; FH, family history; OR, odds ratio.
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Demographic, Clinical, and Pathological Characteristics of Melanoma Based on Tanning Bed Exposure

TABLE 6.

Variable, No. (%) Tanners(n=70) Nontanners(n = 258) P
Age, median (IQR), y 40 (30-49) 53 (44-63) <.0001
Stage, No. (%) .0040
0 5(7) 7(3)
I 44 (64) 114 (48)
Il 7 (10) 78 (33)
1l 12 (17) 39 (16)
v 1(1) 2 (1)
Sex, No. (%) <.0001
Female 60 (86) 139 (54)
Male 10 (14) 119 (46)
Location, No. (%) .0664
UE 8(12) 70 (27)
LE 24 (35) 65 (25)
Trunk 29 (42) 93 (36)
HN 8(12) 29 (11)
Atypical moles, No. (%) <.0001
Yes 30 (43) 40 (16)
No 40 (57) 218 (84)
Breslow thickness, No. (%) <.0001
<l mm 47 (67) 87 (35)
1to <2 mm 14 (20) 79 (31)
2to <4 mm 7 (10) 47 (19)
>4 mm 2(3) 39 (15)
Dysplastic nevi, No. (%) .2251
Yes 10 (14) 24 (9)
No 60 (86) 234 (91)
Benign nevi, No. (%) <.0001
>15 16 (23) 128 (50)
<15 54 (77) 130 (50)
Mutated (yes) 4 (6) 20 (8)
Ulceration, No. (%) <.0001
Yes 6 (9) 53 (21)
No 64 (91) 199 (79)
Synchronous MPM, No. (%) .0020
Yes 8 (20) 11(6)
No 32 (80) 188 (94)
>1 second primary, No. (%) <.0001
Yes 13 (29) 13 (6)
No 32 (71) 188 (94)
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Variable, No. (%) Tanners(n=70) Nontanners(n = 258) P
Breslow thickness of second primary, No. (%) .6666
<1mm 29 (76) 52 (78)
1to <2 mm 8(21) 10 (15)
2t0 <4 mm 1(2) 3(4)
24 mm 0(0) 2(3)
Stage of second primary, No. (%) 1516
0 13 (34) 13 (19)
I 19 (50) 49 (70)
Il 4(11) 6 (9)
1l 2 (5) 1(1)
v 0 (0) 1(1)

Abbreviations: HN, head and neck; IQR, interquartile range; LE, lower extremity; MPM, multiple primary melanoma; UE, upper extremity.
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