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[ Abstract] Background and purpose: Spindle cell melanoma (SCM) is a rare type of melanoma with few studies on its survival

prognosis. The nomogram for predicting 5- and 10-year cancer-specific survival (CSS) and overall survival (OS) of patients with
cutaneous SCM was constructed and validated by extracting SCM clinical information from a public database. Methods: A total of 1
445 patients were screened from the Surveillance, Epidemiology, and End Results (SEER) database and divided into training cohort
(n=1 011) and validation cohort (n=434). The nomogram was constructed based on these independent prognostic factors which
were determined by univariate and multivariate COX regression analyses. The concordance index (C-index), receiver operating
characteristic (ROC) curve and calibration curve were used to evaluate the discrimination and accuracy of the nomogram. Decision
curve analysis (DCA) was used to evaluate the clinical utility of the model. Results: Age, tumor site, thickness, ulceration, N stage,
M stage and surgery were included in the prediction model. The C-index of the nomogram was 0.778 (CSS) and 0.753 (OS) in the
training cohort, and 0.749 (CSS) and 0.712 (OS) in the validation cohort, respectively. The area under curve (AUC) of 5- and 10-
year CSS were 0.815 and the AUC of 5- and 10-year OS were 0.825, and the AUC of 5- and 10-year OS were 0.803 and 0.825 in
the training cohort, respectively. The AUC of 5- and 10-year were 0.777 and 0.836, and 0.754 and 0.799 in the validation cohort,

respectively. The calibration curve fitted well with the 45° line. DCA showed that the nomogram had the clinical net benefit in a wide
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range of threshold probabilities and had good clinical application value. Conclusion: The nomogram had good predictive ability and

clinical application value for the prognosis of SCM patients.

[Key words] Spindle cell melanoma; Nomogram; Cancer-specific survival; Overall survival; Prognosis
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Tab.1 Demographic and clinicopathological characteristics of 1 445 SCM patients

[n(%)]
Characteristic Total (n=1 445) Training (n=1 011) Validation (n=434) P value
Age/year 0.640
<65 581 (40.2) 411 (40.7) 170 (39.2)
=66 864 (59.8) 600 (59.3) 264 (60.8)
Gender 0.509
Female 483 (33.4) 332 (32.8) 151 (34.8)
Male 962 (66.6) 679 (67.2) 283 (65.2)
Race 0.786
Non-white 23 (1.6) 15(1.5) 8(1.8)
White 1422 (98.4) 996 (98.5) 426 (98.2)
Site 0.635
Extremities 557 (38.5) 393 (38.9) 164 (37.8)
Scalp/face/neck 600 (41.5) 412 (40.8) 188 (43.3)
Trunk 288 (20.0) 206 (20.3) 82 (18.9)
Depth D/mm 0.648
<1.00 343 (23.7) 238(23.5) 105 (24.2)
1.01-2.00 342 (23.7) 243 (24.0) 99 (22.8)
2.01-4.00 325(22.5) 234 (23.2) 91 (21.0)
=4.01 435 (30.1) 296 (29.3) 139 (32.0)
Ulceration 0.079
Absent 936 (64.8) 670 (66.3) 266 (61.3)
Present 509 (35.2) 341 (33.7) 168 (38.7)
N stage 0.779
No 1292 (89.4) 904 (89.4) 388(89.4)
N, 68 (4.7) 45 (4.4) 23(5.3)
N, 52(3.6) 39(3.9) 13 (3.0)
N; 33(2.3) 23 (2.3) 10 (2.3)
M stage 0.542
M, 1412 (97.7) 990 (97.9) 422 (97.2)
M, 33(2.3) 21 (2.1) 12 (2.8)
Surgery 0.620
No/unknown 29 (2.0) 22(2.2) 7(1.6)
Yes 1416 (98.0) 989 (97.8) 427 (98.4)
Radiotherapy 0.329
No/unknown 1357 (93.9) 954 (94.4) 403 (92.9)
Yes 88 (6.1) 57 (5.6) 31(7.1)
Chemotherapy 0.874
No/unknown 1412 (97.7) 987 (97.6) 425 (97.9)
Yes 33(2.3) 24 (2.4) 9(2.1)
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Tab. 2 Univariate COX regression analysis of SCM patients

Characteristic €8S 08
P value HR (95% CI) P value HR (95% CI)

Agel/year

<65 Ref Ref

=66 0.000 2.30(1.63-3.23) 0.000 4.53 (3.54-5.81)
Gender

Female Ref Ref

Male 0.015 1.54 (1.09-2.19) 0.000 1.56 (1.25-1.93)
Race

Non-white Ref Ref

White 0.318 0.60 (0.22-1.63) 0.573 0.82 (0.41-1.65)
Site

Extremities Ref Ref

Scalp/face/neck 0.000 1.98 (1.41-2.80) 0.000 2.19 (1.76-2.71)

Trunk 0.961 0.99 (0.62-1.58) 0.862 1.03 (0.77-1.37)
Depth D/mm

<1.00 Ref Ref

1.01-2.00 0.190 1.51 (0.82-2.80) 0.278 1.20 (0.86-1.66)

2.01-4.00 0.001 2.66 (1.50-4.70) 0.000 2.07 (1.53-2.80)

=4.01 0.000 5.47 (3.24-9.21) 0.000 3.13 (2.37-4.15)
N stage

No Ref Ref

N, 0.000 2.86 (1.64-4.97) 0.010 1.73 (1.14-2.61)

N, 0.000 4.05 (2.36-6.93) 0.001 2.12(1.38-3.27)

N; 0.000 12.04 (6.86-21.12) 0.000 6.54 (4.09-10.44)
M stage

M, Ref Ref

M, 0.000 6.04 (3.27-11.15) 0.000 3.56 (2.16-5.88)
Ulceration

Absent Ref Ref

Present 0.000 3.07 (2.26-4.17) 0.000 2.59 (2.14-3.13)
Surgery

No/unknown Ref Ref

Yes 0.032 0.41 (0.18-0.93) 0.009 0.48 (0.28-0.83)
Radiotherapy

No/unknown Ref Ref

Yes 0.039 1.78 (1.03-3.08) 0.016 1.57 (1.09-2.26)
Chemotherapy

No/unknown Ref Ref

Yes 0.000 4.82 (2.73-8.5) 0.013 1.96 (1.15-3.34)
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A B
Characteristic HR (95% CI) P value Characteristics HR (95% CI) P value
Agelyear Agelyear

<65 <65

=66 2.28 (1.59-3.27) <0.001 * 266 4.18 (3.23-5.41)  <0.001 *
Gender Gender

Female Female

Male 1.11 (0.77-1.62) 0.574 L3 Male 1.09 (0.86-1.37)  0.481 L4
Site Site

Extremities Extremities

Scalp/face/neck 1.72 (1.17-2.52) 0.006 * Scalp/face/neck 1.89(1.34-2.14)  <0.001 >

Trunk 1.26 (0.77-2.06) 0.358 L Trunk 1.26 (0.93-1.70)  0.131 L
Depth D/mm Depth D/mm

<1.00 <1.00

1.01-2.00 1.25 (0.67-2.34) 0.480 > 1.01-2.00 1.02 (0.73-1.41) 0922 *

2.01-4.00 1.64 (0.91-2.96) 0.099 * 2.01-4.00 1.28 (0.93-1.75)  0.127 L

=4.01 3.02 (1.74-5.25) <0.001 * =4.01 1.84(1.36-2.48)  <0.001 °
N stage N stage

N, N,

N, 3.13 (1.75-5.60)  <0.001 . N, 2.22(1.45-3.42) <0.001 *

N, 356 (2.01-630)  <0.001 - N, 2.14(1.36-3.35)  0.001 °

N, 7.83 (4.04-15.18) <0.001 © N, 8.51(3.88-10.91) <0.001 *
M stage M stage

MB M!)

M, 2.58 (1.29-5.13) 0.007 & M, 2.50(1.46-4.29) 0.001 *
Ulceration Ulceration

Absent Absent

Present 1.78 (1.28-2.48)  0.001 « Present 1.72 (1.41-2.11)  <0.001 Y
Surgery Surgery

No/unknown No/unknown

Yes 0.37 (0.16-0.38) 0.024 L Yes 0.50 (0.28-0.88) 0.017 L ]
Radiotherapy Radiotherapy

No/unknown No/unknown

Yes 0.59 (0.33-1.07) 0.082 L Yes 0.73 (0.49-1.09)  0.120 >
Chemotherapy Chemotherapy

No/unknown No/unknown

Yes 1.74 (0.91-3.32) 0.095 * Yes 0.90 (0.51-1.58)  0.702 o

mrrrrrrrm MTTTTTri™T
0123456789 0123456789
HR HR
K1 SCME# Z R COX A BT bk
Fig. 1 Forest plot of SCM patients by multivariate COX regression analysis
A: CSS; B: OS
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Fig. 2 Nomogram for predicting 5- and 10-year CSS (A) and OS (B) of patients with SCM
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Fig.3 ROC curves and AUC of 5- and10-year CSS (A and B) and OS (C and D) of SCM patients in the training cohort and validation cohort
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Fig. 4 Calibration curves for 5-year and 10-year CSS (A and B) and OS (C and D) predicted by nomogram in SCM patients
B C D
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Fig. 5 DCA for training cohort and validation cohort to predict 5- and 10-year CSS (A and B) and OS (C and D) in SCM patients

The abscissa represents threshold probability and the ordinate represents net benefit. The X-axis (purple line) shows that all samples are negative, and
the net benefit is zero. The slash line (blue line) indicates that all samples are positive. The net benefit is expressed as a negative slope. The nomogram
had the clinical net benefit in a wide range of threshold probabilities (0.10-0.99). A: Threshold probability of validation cohort (green line) was
<<0.44; B: Threshold probability of validation cohort (green line) was <<0.75; C: Threshold probability of validation cohort (green line) was <<0.67,
D: Threshold probability of validation cohort (green line) was <<0.65. DCA: Decision curve analysis.
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Tab.3 The corresponding score of each factor in the nomogram

Characteristic Points (CSS) Points (OS)
Agel/year

<65 0 0

=66 39 80
Site

Extremities 0 0

Scalp/face/neck 25 28

Trunk 10 12
Depth D/mm

<1.00 0 0

1.01-2.00 10 1

2.01-4.00 22 13

=4.01 50 32
N stage

N, 0 0

N, 53 40

N, 53 38

N; 100 100
M stage

M, 0 0

M, 51 48
Ulceration

Absent 0 0

Present 29 30
Surgery

No/unknown 40 38

Yes 0 0

Fz 4 SCMEECSSFIOSTMTEE!F)C—index
Tab.4 C-index of CSS and OS prediction models

Training cohorts C-index Validation cohorts C-index

Nomogram (95% CI) (95% CI)

css 0.778 (0.742-0.814) 0.749 (0.696-0.802)

0s 0.753 (0.731-0.775) 0.712 (0.672-0.752)
310 ®
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