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[ Abstract ]| Background and purpose: The microphthalmia-associated transcription factor (MITF) plays a complex role in
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melanoma pathogenesis and progression. It is known to regulate multiple processes both in melanocytes and melanoma cells. While

numerous studies have explored MITF in cutaneous melanoma (CM), research in acral melanoma (AM) is still limited. This study
retrospectively analyzed the correlation between MITF expression and clinical, pathological characteristics and prognosis in AM
patients, providing a basis for prognosis evaluation and personalized treatment plan formulation for patients. Methods: Patients
who underwent primary resection of AM at Fudan University Shanghai Cancer Center from March 2008 to February 2022 were
included. All surgical samples were diagnosed by clinical histopathology and used to construct the tissue microarray (TMA). This
study was approved by the medical ethics committee of Fudan University Shanghai Cancer Center (approval number: 2203-ZZK-69-
3). Cutting complete tissue microarray and evaluating MITF expression levels by immunohistochemistry (IHC) staining were carried
out. The results were independently assessed and scored by three pathologists. Clinical and pathological data were collected from the
hospital’s electronic medical record system, and each patient’s data was matched to their corresponding tissue sample on the chip.
Patients were stratified into two groups based on MITF expression levels. Statistical analyses were performed to assess differences
in clinical, pathological characteristics and survival outcomes between these two groups. Results: A total of 137 AM patients were
included. MITF expression was significantly associated with T stage, N stage, American Joint Committee on Cancer (AJCC) stage,
clark level, sentinel lymph node status, and presence of ulceration. Among these, N stage and ulceration were independent risk factors
for high expression of MITF after adjusting for confounding factors. Survival analysis showed that AM patients with high MITF
expression or higher T stage were associated with shorter disease-free survival (DFS). Patients with high MITF expression showed no
significant difference in overall survival (OS) between observation or cytokine therapy and adjuvant immune checkpoint inhibitor (ICI)
therapy, whereas those with low MITF expression derived significant survival benefits from ICI treatment. Conclusion: A higher N
stage or the presence of ulceration indicates high MITF expression in tumor cells, with high MITF levels serving as a warning signal
for early recurrence, metastasis, and even death. Patients with low MITF expression could receive improved OS with early adjuvant
ICI therapy. MITF could not only serve as an auxiliary diagnostic marker for melanoma but also provide a basis for clinical prognosis
assessment and the formulation of personalized treatment plans.

[ Key words ] Acral melanoma; Tissue microarray; Microphthalmia-associated transcription factor; Clinical, pathological

characteristics; Prognosis; Treatment
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Patients who underwent acral melanoma resection at Fudan University Shanghai Cancer Center from March 2008 to February 2022

v

Inclusion criteria:

(1) Patients who underwent primary lesion resection
(2) Patients who were pathologically diagnosed with acral malignant

melanoma

(3) Patients with complete treatment information and follow-up data preserved

and available

\ 4

\ 4

Exclusion criteria:
(1) Patients with recurrent or metastatic melanoma
(2) Patients with cutaneous, mucosal or unknown-

type melanoma

(3) Patients with follow-up time less than 6 months

137 patients diagnosed with primary acral melanoma were included in this retrospective study

1

BEMNFHRIRERZE

Fig. 1 Flowchart of patient inclusion and exclusion criteria

*1

BENEXER. WK, HREFFHFERHHE:

TIER

Tab. 1 Basic characteristics, clinical, pathological features and adjuvant therapeutic schedules of study participants stratified by MITF

expression levels

[(n(%)]
Characteristic M(I’;f:I;-;(;w ngj;)gh Pearzson P value Characteristic M(I::Fé ;W Mgi:glsn)gh Pearzson P value
Gender 0.029 0.864 v 52(63.41) 27(49.09)
Male 45 (54.88) 31 (56.36) A% 13 (15.85) 21(38.18)
Female 37 (45.12) 24 (43.64) Unknown 5(6.10) 3(5.45)
Age at diagnosis/year 3.387 0.066 || SLN 10.793 0.001
<60 26 (31.71) 26 (47.27) Positive 16 (19.51) 20 (36.36)
>60 56 (68.29) 29 (52.73) Negative 50 (60.98) 15(27.27)
T stage 9.459 0.024 Unknown 16 (19.51) 20 (36.36)
T1 11(13.41) 1(1.82) Ulceration 7.583 0.006
T2 14(17.07)  5(9.09) Positive 34 (41.46) 36 (65.45)
T3 27(32.93) 18(32.73) Negative 48 (58.54) 19 (34.55)
T4 30(36.59) 31 (56.36) Location 0.532 0.466
N stage 21.937 <<0.001 Upper extremity 6(7.32) 6(10.91)
NO 55(67.07) 16 (29.09) Lower extremity 76 (92.68) 49 (89.09)
N1 13 (15.85) 14 (25.45) Histology 2.198 0.532
N2 10 (12.20) 12(21.82) ALM 52(63.41) 34(61.82)
N3 4(4.88) 13 (23.64) NM 3(3.66) 4(7.27)
AJCC Stage 2142  <0.001 SSM 2 (2.44) 0 (0.00)
I 20(24.39) 2 (3.64) Unknown 25(30.49) 17 (30.91)
Il 35(42.68) 14 (25.45) Adjuvant therapy 12.463 0.006
] 27(32.93) 39(70.91) PD-1 inhibitors 22(26.83) 27 (49.09)
Clark level 12.531 0.006 Cytokines 29 (35.37)  6(10.91)
I 7 (8.54) 0(0.00) Observation 24(29.27) 18(32.73)
Iir 5(6.10) 4(7.27) Unknown 7 (8.54) 4(7.27)
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Tab.2 Univariate and multivariate analysis of MITF expression level
Univariate analysis Multivariate analysis
Characteristic

OR 95% CI P value OR 95% CI P value
Gender 1.062 0.534-2.113 0.864
Age at diagnosis 0.518 0.256-1.048 0.067
T stage 1.872 1.234-2.841 0.003 1.116 0.618-2.018 0.716
N stage 2.168 1.520-3.096 <0.001 1.893 1.281-2.795 0.001
AJCC Stage 4.183 2.040-6.746 <0.001
Clark level 2.418 1.336-4.380 0.004 1.473 0.703-3.083 0.305
SLN 4.166 1.737-9.994 0.001
Ulceration 2.901 1.420-5.930 0.003 2.907 1.239-6.814 0.014

OR: Odds ratio.

B2 MITFREHANFLEEBLER
Fig. 2 MITF stained by immunohistochemistry in AM tissues

A: Negative; B: Low positive; C: Positive; D: High positive.

2.3 MITFRZKFESEEEMERXFR
AWFFE AL RE TS ] 250 H, 7 DFS
AN, REEER ., BBEASLT- I FH AN

52, HAIOSAKIBR], KT BN 28
B, FRHZRECOXPIHFH 45 R s, MITFRIA
KL MR, T W SDFSHI G, ZHEECOXHE
IH R, MITFERIEIKEFIT 3252 0 i2F Jre 1 il
SLAERI R . AMER I TS 520 PR 2R 43 D
F3FNAE3,

Characteristic HR (95% CI) P value
MITF by IHC ———— 2.415(1.093-5.337)  0.029
Gender —— 1.750 (0.773-3.961)  0.179
T stage ———— 1.974 (1.083-3.599)  0.026
Clark level ] 0.854 (0.403-1.807)  0.679
SLN ————— 1.503 (0.700-3.226)  0.296
Adjuvant therapy +—e—— 1.253 (0.565-2.776)  0.579
LA L L e A A |

0o 1 2 3 4 5 6

B3 AMEEFEHMERZSTHHRKE

Fig. 3 Forest plot for analysis of prognostic factors in AM patients

R3 AMBENTERMERSH
Tab.3 Analysis of prognostic factors in AM patients

Univariate analysis

Multivariate analysis

Characteristic
HR 95% CI P value HR 95% CI P value
MITF by IHC 1.844 1.048-3.246 0.034 2415 1.093-5.337 0.029
Gender 1.991 1.120-3.539 0.019 1.750 0.773-3.961 0.179
Age at diagnosis 0.784 0.453-1.358 0.389
T stage 1.777 1.237-2.553 0.002 1.974 1.083-3.599 0.026
N stage 1.195 0.930-1.534 0.163
Clark level 1.416 0.886-2.264 0.146 0.854 0.403-1.807 0.679
SLN 1.390 0.713-2.710 0.333 1.503 0.700-3.226 0.296
Ulceration 0.630 0.663-1.972 0.630
Adjuvant therapy 1.261 0.704-2.261 0.436 1.253 0.565-2.776 0.579
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El4 MITFZRAKFXFAMEBEDFSHIFIT
Fig. 4 DFS for patients with AM stratified based on MITF

expression levels
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0 10 20 30 40 50 60
t/month
Number at risk
MITF-high 55 49 32 20 11 10 4
MITF-low 82 78 60 37 26 19 14

BE5 MITFRIAKFEIFAMEBZEOSHIF N
Fig. 5 OS for patients with AM stratified based on MITF

expression levels
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(ON
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80
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— Control
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Log-rank P=0.193

Probability of survival

0 L L L L L .
0 10 20 30 40 50 60
t/month
Number at risk
ICB 27 26 19 11 4 4 1
Control 24 19 12 10 8 7 3

E6 HHENCIEfrMIMITFE FRiLEEOSHIF N
Fig. 6 Effect of ICI on OS in patients with high MITF expression
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E7 HBHICHAFXMITFRRIZ B FOSHIZ N
Fig. 7 Effect of ICI on OS in patients with low MITF expression
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