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Mycosis fungoides (MF) is the most common cutaneous T-cell lym-
phoma (CTCL), but little is known about the influence of anatomic 
location of the primary disease site on overall survival (OS) and 
disease-specific survival (DSS). The purpose of this study was to 
examine the significance of primary tumor site on survival in MF. A 
search of the Surveillance, Epidemiology, and End Results (SEER) 
database was conducted for patients with a diagnosis of MF with 
a specified primary site from 2000 to 2019. Prognostic factors 
including demographic and tumor characteristics were examined 
using Cox regression models. Further research is needed to fully 
investigate primary disease site as a prognostic indicator, including a 
deeper dive into MF of all stages and subtypes.

M ycosis fungoides (MF), the most common cuta-
neous T-cell lymphoma (CTCL), is characterized 
by clonal proliferation of predominantly CD4+ 

T cells with localization to the skin.1 Mycosis fungoides 

typically affects older adults with a male to female ratio 
of 2:1 but also can occur in children and younger adults.2,3 
Known as the great imitator, the manifestations of MF 
can be variable with considerable clinical and pathologic 
overlap with benign inflammatory skin diseases, render-
ing definitive diagnosis challenging.4-7 The early stages of 
classic MF manifest as pruritic erythematous patches and 
plaques with variable scaling that can progress in later 
stages to ulceration and tumors.8 Histopathologically, 
classic MF is characterized by epidermotropic prolifera-
tion of small- to intermediate-sized pleomorphic lympho-
cytes with cerebriform nuclei and a haloed appearance; 
intraepidermal nests of atypical lymphocytes known 
as Pautrier microabscesses occasionally are observed.5 
Mycosis fungoides typically follows an indolent clini-
cal course, with advanced-stage MF portending a poor 
prognosis.9,10 Current treatment is focused on halting 
disease progression, with topical therapies, phototherapy, 
and radiation therapy as the standard therapies for early-
stage MF.11-13 For advanced-stage MF, treatment may 
include systemic therapies such as interferon alfa and oral 
retinoids along with chemotherapies for more refractive 
cases.14 Allogenic hematopoietic cell transplantation is the 
only curative treatment.11

Current staging guidelines for MF do not address 
anatomic location as there is little known about its impact 
on patient outcomes.11,15 Due to the indolent nature of 
MF leading to diagnostic challenges, the exact frequency 
of each primary disease site for MF also remains unclear, 
though the suggested incidence of MF of the head and 
neck ranges from 30% to 70%.16,17 Involvement of the 
head and neck16,18 or external ear and external auditory 
canal19 is associated with worse prognosis. The purpose of 
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PRACTICE POINTS
•  Mycosis fungoides (MF) is the most common 

cutaneous T-cell lymphoma.
•  Because MF is associated with diagnostic challenges 

due to its indolent course, data regarding primary 
tumor site as a prognostic factor are limited.

•  Although MF originating from the head and neck 
region did not appear to influence survival, it was 
found that patients who were older or who had a 
larger tumor size at diagnosis, a higher T stage, lymph 
node involvement, or presence of metastasis had 
poorer survival overall and may benefit from additional 
counseling regarding their prognosis.
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this study was to examine the impact of anatomic location 
of primary disease site on survival in MF.

Methods
The National Cancer Institute’s Surveillance, Epidemiology, 
and End Results (SEER) database includes patient records 
from 18 registries and encompasses approximately 48% 
of the US population.20 Using SEER*STAT software  
(version 8.4.0.1), we conducted a search of patients diag-
nosed with MF (International Classification of Diseases for 
Oncology, Third Edition [ICD-O-3] histologic code 9700/3 
[mycosis fungoides]) between 2000 and 2019. For inclu-
sion in the study, patients were required to have a known 
age, specified primary site, and a known cause of death 
(if applicable). Patients with known Sézary syndrome 
(SS)—an aggressive form of CTCL that is characterized 
by the presence of clonally related neoplastic T cells 
in the skin, lymph nodes, and peripheral blood—were 
not included because the World Health Organization/
European Organisation for Research and Treatment of 
Cancer considers SS and MF to be separate entities1,15; 
SS does not necessarily arise from preexisting MF and is 
associated with markedly poorer survival. This study was 
exempt from institutional review board approval because 
the data were publicly available and anonymized.

Data Collection—For age at diagnosis, patients were 
divided into the following categories: younger than  
40 years, 40 to 59 years, 60 to 79 years, and 80 years  
and older. Demographics, tumor characteristics, and  
surgical management (if applicable) were obtained for 
each patient. The designations of chemotherapy and 
radiation treatment in the SEER database are not reli-
able and prone to false negatives. As such, these were 
excluded from analysis.

The primary outcomes of interest were overall survival 
(OS) and disease-specific survival (DSS), which were 
calculated as time from MF diagnosis to death. Although 
OS included all patients who died of any cause, DSS only 
included patients who died of MF. 

Statistical Analysis—Demographics (age, sex, race, 
ethnicity), tumor characteristics (tumor size, primary site, 
T stage, lymph node involvement, metastasis), and surgi-
cal management (if applicable) were summarized. Overall 
survival and DSS were calculated using Kaplan-Meier 
analysis. Univariate and multivariable Cox proportional 
hazards regression models were generated to determine 
which prognostic factors for MF were associated with 
poorer OS and DSS. Only statistically significant vari-
ables in the univariate analysis were used to construct 
the multivariable analysis. Hazard ratios (HRs) and their 
associated 95% CIs were reported. Incidence rates were 
calculated and age adjusted to the 2000 US standard 
population. The SEER JoinPoint Regression program was 
used to determine the annual percent change (APC)—
change in incidence rate over time. P<.05 was considered 
statistically significant. All statistical analyses were con-
ducted with R version 4.0.2.

Results
Patient Demographics and Tumor Characteristics— 
There were 4265 patients diagnosed with MF from 2000 
to 2019. The overall incidence of MF was 2.55 per million 
(95% CI, 2.48-2.63) when age adjusted to the 2000 US 
standard population, which increased with time (mean 
APC, 0.97% per year; P=.01). The mean age at diagno-
sis was 56.4 years with a male to female ratio of 1.2:1. 
Males (3.07 per million; 95% CI, 2.94-3.20) had a higher 
incidence of MF than females (2.16 per million; 95% CI, 
2.06-2.26), with incidence in females increasing over 
time (mean APC, 1.52% per year; P=.02) while incidence 
in males remained stable (mean APC, 1.09%; P=.37). 
Patients predominantly self-identified as White (73.08%). 
Patients with MF of the head and neck were more likely 
to have smaller tumors (P=.02), a more advanced T stage 
(P<.001), and lymph node involvement (P=.01) at the 
time of diagnosis. Additional demographics and tumor 
characteristics are summarized in eTable 1.

Survival Outcomes—The mean follow-up time was 
86.9 months. The 5- and 10-year OS rates were 85.4% 
(95% CI, 84.2%-86.6%) and 75.0% (95% CI, 73.4%-
76.7%), respectively (Figure 1)(Table). The 5- and 10-year 
DSS rates were 93.3% (95% CI, 92.4%-94.1%) and 89.5% 
(95% CI, 88.3%-90.6%), respectively. For OS, univari-
ate analysis indicated that significant prognostic factors 
included increasing age (P<.001), female sex (P<.001), 
self-identifying as Asian or Pacific Islander (P<.001), self-
identifying as Hispanic Latino (P<.001), primary tumor 
sites of either the head and neck or upper limb (P<.001), 
T3 or T4 staging (P=.001), lymph node involvement at 
the time of diagnosis (P<.001), and metastasis (P<.001).

For DSS, univariate analysis had similar risk factors 
with self-identifying as Black being an additional risk 
factor (P=.02), though self-identifying as Asian/Pacific 
Islander or Hispanic Latino were not significant nor was 

FIGURE 1. Kaplan-Meier survival curves and associated 95% CIs 
(shaded areas) for overall survival and disease-specific survival.

Overall survival
Disease-specific survival
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OS and DSS by Prognostic Factor

Factor 5-year OS (95% CI), % 5-year DSS (95% CI), %

Age at diagnosis, y

<40 98.5 (97.5-99.6) 99.3 (98.6-100.0)

40–59 95.1 (93.8-96.3) 96.5 (95.4-97.5)

60–79 81.3 (79.2-83.4) 91.0 (89.5-92.6)

≥80 47.8 (42.7-53.5) 79.4 (74.8-84.2)

Sex

Male 82.9 (81.3-84.6) 92.3 (91.1-93.5)

Female 88.5 (86.9-90.1) 94.5 (93.3-95.6)

Race

White 84.4 (83.0-85.8) 93.2 (92.2-94.2)

Black 83.1 (79.6-86.7) 90.5 (87.6-93.4)

Asian or Pacific Islander 89.6 (85.6-93.7) 94.9 (92.0-97.9)

American Indian or Alaska Native NA NA

Other/unknown NA NA

Ethnicity

Non-Hispanic Latino 84.8 (83.6-86.1) 93.2 (92.3-94.1)

Hispanic Latino 90.3 (87.2-93.5) 93.4 (90.7-96.1)

Primary site

Head and neck 76.8 (72.0-81.9) 86.4 (82.4-90.6)

Trunk 85.6 (83.9-87.3) 94.0 (92.8-95.2)

Upper limb 82.2 (79.0-85.6) 91.7 (89.3-94.2)

Lower limb 88.8 (86.9-90.7) 94.6 (93.2-96.0)

T stage

T1 86.9 (85.3-88.5) 94.8 (93.8-95.9)

T2 82.0 (76.3-88.1) 89.9 (85.3-94.8)

T3 70.7 (63.1-79.1) 81.0 (74.3-88.4)

T4 49.5 (36.7-66.7) 62.3 (48.7-79.7)

Unknown 86.5 (84.7-88.3) 93.7 (92.4-95.0)

Lymph node involvement

No 85.9 (84.4-87.4) 93.8 (92.8-94.9)

Yes 63.2 (53.1-75.3) 75.7 (66.4-86.3)

Unknown 85.7 (83.9-87.6) 93.3 (91.9-94.6)

Metastasis

No 85.5 (84.2-86.9) 93.4 (92.4-94.4)

Yes 53.5 (35.4-81.0) 64.0 (46.3-88.4)

Unknown 85.5 (83.3-87.7) 93.4 (91.8-95.0)

Surgery performed

No 85.0 (83.6-86.4) 92.9 (91.9-94.0)

Yes 86.7 (84.5-88.9) 94.3 (92.8-95.9)

Unknown 81.1 (71.6-91.9) 90.9 (83.5-98.9)

Abbreviations: DSS, disease-specific survival; NA, not enough data for analysis; OS, overall survival.
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location on the lower limb. For recorded tumor size, the 
HR increased by 1.001 per each 1-mm increase in size 
(eTable 2).

Multivariate analysis showed age at diagnosis  
(60–79 years: HR, 23.11 [95% CI, 3.03-176.32]; P=.002; ≥80 
years: HR, 92.41 [95% CI, 11.78-724.75]; P<.001), T3 stag-
ing (HR, 2.37 [95% CI, 1.32-4.27]; P=.004), and metastasis 
(HR, 40.14 [95% CI, 4.14-389.50]; P=.001) significantly 
influenced OS. For DSS, multivariate analysis indicated 
the significant prognostic factors were age at diagnosis 
(60–79 years: HR, 8.94 [95% CI, 1.16-69.23]; P=.04]; 
≥80 years: HR, 26.71; [95% CI, 3.26-218.99]; P=.002), 
tumor size (HR, 1.001 [95% CI, 1.000-1.002]; P=.04),  
T3 staging (HR, 3.71 [95% CI, 1.58-8.67]; P=.003), lymph 
node involvement (HR, 3.87 [95% CI, 1.11-13.50]; P=.03) 
and metastasis (HR, 49.76 [95% CI, 4.03-615.00]; P=.002)
(Figure 2). When controlling for the aforementioned fac-
tors, the primary disease site was not significant (eTable 3).

Comment
Although the prognostic significance of primary disease 
sites on various types of CTCLs has been examined, 

limited research exists on MF due to its rarity. For the 
4265 patients with MF included in our study, statistically 
significant prognostic factors on multivariate analysis 
for DSS included age at diagnosis, tumor size, T staging, 
lymph node involvement, and presence of metastasis. 
For OS, only age at diagnosis, T staging, and presence 
of metastasis were statistically significant predictors. 
Although initially statistically significant on univariate 
analysis for both OS and DSS, tumor location was not 
significant when controlling for confounders. 

Our population-based analysis found that 5- and 
10-year OS for patients with head and neck MF were 
85.4% and 75.0%, respectively, and 5- and 10-year DSS 
were 93.3% and 89.5%, respectively. Our 10-year OS 
survival rate of 75.0% was slightly worse than the 81.6% 
reported by Jung et al16 in a study of 39 cases of MF of 
the head and neck from the Asan Medical Center data-
base. The difference in survival rate may not only be due 
to differences in sample size but also because the Asan 
Medical Center database had a higher proportion of Asian 
patients as a Korean registry. In our univariate analysis, 
Asian/Pacific Islander race was shown to be a statistically 

FIGURE 2. A–D, Multivariate analysis of disease-specific survival probability by age at diagnosis, T stage, lymph node involvement, and 
metastasis, respectively.

— <40 y   — 40–59 y   — 60–79 y   — ≥80y — T1   — T2   — T3   — T4   — Unknown

— No   — Yes   — Unknown   
— No   — Yes   — Unknown   

A B
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significant predictor of worse prognosis for OS (P<.001). 
When comparing survival in patients with head and neck 
MF vs all primary tumor sites, our OS rate for head and 
neck MF was more favorable than the 5-year OS of 75% 
reported by Agar et al21 in their analysis of 1502 patients 
with MF of all locations, though their cohort also included 
patients with SS, which is known to have a poorer progno-
sis. Additionally, our 10-year OS rate of 75.0% for patients 
with MF with a primary tumor site of the head and  
neck was slightly less favorable than the 81.0% reported 
by a prior analysis of the SEER database for MF of all 
locations,22 which initially may be suggestive of worse 
outcomes associated with MF originating from the head 
and neck. 

Although MF originating in the head and neck region 
was found to be a statistically significant prognostic fac-
tor under univariate analysis (P<.001), tumor location 
was not significant upon adjusting for confounders in the 
multivariate analysis. These results are consistent with 
those reported in a multivariable analysis conducted by 
Jung et al,16 which compared 39 cases of head and neck 
MF to 85 cases without head and neck involvement.  The 
investigators found that the head and neck as the pri-
mary site was a significant prognostic factor associated 
with worsened rates of OS when patients had stages IA 
to IIA (P=.009) and T2 stage tumors (P=.012) but not in 
either T1 stage or advanced stage IIB to IVB tumors.16 In 
contrast, a study by Su et al18 evaluating patients with MF 
from the National Cancer Database found that patients 
with MF originating in the head and neck region had 
similar survival compared with MF originating in the 
lower limbs after pairwise propensity matching. It previ-
ously has been postulated that primary MF lesions origi-
nating in the head and neck region have relatively higher 
frequencies of biological markers believed to be associ-
ated with more aggressive tumor behavior and poorer 
prognosis, such as histopathologic folliculotropism, T-cell 
receptor gene rearrangements, and large-cell transfor-
mations.16 However, MF typically is an indolent disease 
with advanced-stage MF following an aggressive disease 
course that often is refractory to treatment. A review 
from a single academic center noted that 5-year DSS was 
97.3% for T1a but only 37.5% for T4.23 Similarly, a meta-
analysis evaluating survival in patients with MF noted 
the 5-year OS for stage IB was 85.8% while for stage IVB 
it was only 23.3%.24 As such, having advanced-stage MF 
influences survival to a far greater extent than the pres-
ence of head and neck involvement alone. Accordingly, 
the significantly higher prevalence of advanced T stage 
disease and increased likelihood of lymph node involve-
ment in MF lesions originating in the head and neck 
region (both P<.001) may explain why previous studies 
noted a poorer survival rate with head and neck involve-
ment, as they did not have the sample size to adjust for 
these factors. Controlling for the above factors likely 
explains the nonsignificance of this region as a prognostic 
indicator in our multivariate analysis of OS and DSS.

Similar to MF originating in the head and neck region, 
the upper limb as a primary tumor site initially was found 
to be a significant predictor of both OS and DSS on 
univariate analysis but not on multivariate analysis. By 
contrast, Su et al18 found survival outcomes were worse 
for patients diagnosed with MF with the upper limb as 
the primary tumor site compared with the lower limb 
on multivariate Cox proportional hazards analysis but 
not on pairwise propensity score matching. The dif-
ference in our results compared with Su et al18 may be 
because the National Cancer Database only reports OS, 
while DSS may be more useful in determining prognos-
tic factors associated with poorer survival, especially in 
an older patient population with greater comorbidities. 
Furthermore, the nonsignificance of the upper limb as a 
primary tumor site on further multivariate analysis may 
be due to similar reasonings as for the head and neck, 
including more advanced T staging and an anatomic loca-
tion close to lymph nodes.

Study Limitations—The SEER database is a national 
registry, which lends itself to potential data heterogeneity 
in recording and miscoding. Additionally, there may be 
higher rates of unconfirmed or missing information given 
the retrospective nature of the SEER database; the database 
also does not delineate facility type, insurance status, or 
Charlson/Deyo comorbidity index as demographic factors, 
which could influence the multivariable analysis. Finally, 
the SEER database does not further demarcate subtypes of 
MF, such as the aggressive folliculotropic variant commonly 
seen in head and neck MF lesions, which precludes inde-
pendent analysis of disease course by subtype. 

Conclusion
Our study evaluated primary disease site as a prognostic 
factor for OS and DSS in patients with MF. Although 
head and neck and upper limb as primary disease sites 
were found to be significant on univariate analysis, they 
were found to be an insignificant prognostic variable for 
OS or DSS in our multivariable analysis, potentially due 
to the aggressive nature of advanced-stage MF and local-
ization close to lymph nodes. Further research including a 
deeper dive into MF of all stages and subtypes is needed 
to fully investigate primary disease site as a prognostic 
indicator. Older age, larger tumor size, a higher T stage, 
lymph node involvement, and presence of metastasis 
were associated with worse DSS, and patients with these 
attributes should be counseled regarding expected dis-
ease course and prognosis.
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eTABLE 1. Demographic and Tumor Characteristics of MFa

Demographics and tumor characteristics
Head and neck MF, n (%)  
(n=338)

Other, n (%)  
(n=3927) P value

Age at diagnosis, y .38

<40 46 (13.61) 623 (15.86)

40–59 106 (31.36) 1369 (34.86)

60–79 150 (44.38) 1536 (39.11)

≥80 36 (10.65) 399 (10.16)

Unknown 0 (0) 0 (0)

Sex .84

Male 186 (55.03) 2182 (55.56)

Female 152 (44.97) 1745 (44.44)

Unknown 0 (0) 0 (0)

Race .63

White 257 (76.04) 2860 (72.83)

Black 40 (11.83) 499 (12.71)

Asian or Pacific Islander 18 (5.33) 249 (6.34)

American Indian or Alaska Native 2 (0.59) 14 (0.36)

Other/unknown 21 (6.21) 305 (7.77)

Ethnicity .70

Non-Hispanic Latino 302 (89.35) 3482 (88.67)

Hispanic Latino 36 (10.65) 445 (11.33)

Mean tumor size, mm 94.51 188.73 .02

Primary site >.99

Head and neck 338 (100) 0 (0)

Trunk 0 (0) 1958 (49.86)

Upper limb 0 (0) 632 (16.09)

Lower limb 0 (0) 1337 (34.05)

T stage <.001

T1 153 (45.27) 1818 (46.29)

T2 18 (5.33) 208 (5.30)

T3 28 (8.28) 112 (2.85)

T4 5 (1.48) 48 (1.22)

Unknown 134 (39.64) 1741 (44.33)

Lymph node involvement .01

No 220 (65.09) 2312 (58.87)

Yes 11 (3.25) 75 (1.91)

Unknown 107 (31.66) 1540 (39.22)

APPENDIX

CONTINUED ON NEXT PAGE
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Demographics and tumor characteristics
Head and neck MF, n (%)  
(n=338)

Other, n (%)  
(n=3927) P value

Metastasis .19

No 265 (78.40) 2925 (74.48)

Yes 3 (0.89) 23 (0.59)

Unknown 70 (20.71) 979 (24.93)

Surgery performed .14

No 259 (76.63) 2880 (73.34)

Yes 77 (22.78) 973 (24.78)

Unknown 2 (0.59) 74 (1.88)

Abbreviation: MF, mycosis fungoides.
aPercentages may not add up to 100% due to rounding.

eTABLE 1.  (continued)
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eTABLE 2. Univariate Analysis of OS and DSS

  OS DSS

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

Age at diagnosis, y

<40 Reference Reference

40–59 3.08 (1.91-4.98) <.001 4.64 (2.14-10.06) <.001

60–79 13.69 (8.66-21.65) <.001 12.19 (5.73-25.94) <.001

≥80 48.78 (30.53-77.93) <.001 31.75 (14.63-68.92) <.001

True Age 1.09 (1.08-1.10) <.001 1.06 (1.05-1.07) <.001

Sex

Male Reference Reference

Female 0.67 (0.58-0.76) <.001 0.70 (0.56-0.87) .001

Race

White Reference Reference

Black 0.91 (0.75-1.11) .37 1.39 (1.05-1.83) .02

Asian or Pacific Islander 0.59 (0.43-0.81) <.001 0.68 (0.41-1.13) .14

Ethnicity

Non-Hispanic Latino Reference Reference

Hispanic Latino 0.63 (0.48-0.81) <.001 0.82 (0.56-1.20) .30

Year of diagnosis 0.99 (0.98-1.01) .39 1.00 (0.97-1.02) .70

Tumor size, mm 1.000 (0.999-1.001) .17 1.001 (1.000-1.002) .03

Primary site

Trunk Reference Reference

Head and neck 1.66 (1.34-2.07) <.001 2.56 (1.87-3.51) <.001

Upper limb 1.38 (1.16-1.65) <.001 1.56 (1.16-2.08) .003

Lower limb 0.90 (0.77-1.06) .20 0.97 (0.74-1.26) .82

T stage

T1 Reference Reference

T2 1.02 (0.72-1.43) .92 1.49 (0.92-2.41) .11

T3 2.46 (1.85-3.26) .001 3.67 (2.46-5.46) <.001

T4 4.52 (3.09-6.59) .001 7.60 (4.64-12.46) <.001

Unknown 1.17 (1.02-1.35) .03 1.24 (0.98-1.58) .07

Lymph node involvement

No Reference Reference

Yes 2.92 (2.09-4.08) <.001 4.77 (3.11-7.30) <.001

Unknown 1.07 (0.93-1.22) .33 1.04 (0.83-1.30) .72

Metastasis

No Reference Reference

Yes 4.03 (2.22-7.33) <.001 7.59 (3.90-14.79) <.001

Unknown 1.05 (0.91-1.21) .49 0.98 (0.78-1.25) .9

CONTINUED ON NEXT PAGE
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OS DSS

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

Surgery performed

No Reference Reference

Yes 0.96 (0.83-1.11) .61 0.91 (0.72-1.16) .47

Unknown 1.09 (0.64-1.84) .76 1.18 (0.52-2.64) .69

Abbreviations: DSS, disease-specific survival; HR, hazard ratio; OS, overall survival.

eTABLE 2.  (continued)
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eTABLE 3. Multivariate Analysis of OS and DSS

OS DSS

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

Age at diagnosis, y

<40 Reference Reference

40–59 6.36 (0.80-50.49) .08 4.03 (0.49-33.23) .19

60–79 23.11 (3.03-176.32) .002 8.94 (1.16-69.23) .04

≥80 92.41 (11.78-724.75) <.001 26.71 (3.26-218.99) .002

Sex

Male Reference Reference

Female 0.72 (0.45-1.14) .16 0.69 (0.33-1.44) .32

Race

White Reference Reference

Black 1.48 (0.71-3.11) .30 1.47 (0.51-4.21) .48

Asian or Pacific Islander 0.55 (0.19-1.56) .26 0.72 (0.16-3.25) .67

Ethnicity

Non-Hispanic Latino Reference NI

Hispanic Latino 1.11 (0.32-3.79) .87 NI

Tumor size (mm) 1.000 (0.999-1.001) .15 1.001 (1.000-1.002) .04

Primary site

Trunk Reference Reference

Head and neck 1.36 (0.74-2.50) .32 1.57 (0.63-3.94) .34

Upper limb 1.01 (0.53-1.93) .98 1.39 (0.51-3.83) .52

Lower limb 0.68 (0.38-1.23) .20 0.85 (0.35-2.03) .71

T stage

T1 Reference Reference

T2 2.54 (0.95-6.77) .06 2.68 (0.72-9.98) .14

T3 2.37 (1.32-4.27) .004 3.71 (1.58-8.67) .003

T4 0.81 (0.07-9.61) .86 0.78 (0.05-11.26) .86

Unknown 1.59 (0.73-3.49) .25 1.56 (0.51-4.77) .44

Lymph node involvement

No Reference Reference

Yes 2.36 (0.78-7.17) .13 3.87 (1.11-13.50) .03

Unknown 1.16 (0.54-2.52) .70 1.37 (0.45-4.22) .58

Metastasis

No Reference Reference

Yes 40.14 (4.14-389.50) .001 49.76 (4.03-615.00) .002

Unknown 1.28 (0.46-3.51) .64 1.31 (0.32-5.35) .71

Abbreviations: DSS, disease-specific survival; HR, hazard ratio; NI, not included in analysis; OS, overall survival.
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