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[ Abstract)
leukoplakia (OLK) and to provide a reference for clinical practice. Methods This study was approved by the institu-

Objective To investigate the predictive value of EZH2 expression for malignant transformation in oral

tional ethics committee, and informed consent was obtained from all participants. A total of 114 patients diagnosed with
OLK by pathological examination and treated at our hospital between November 2020 and July 2022 were initially en-
rolled. After excluding those with incomplete data or follow-up, 105 participants were included in the final analysis,
comprising 14 in the high EZH2 expression group and 91 in the low EZH2 expression group. Histopathological exami-
nation of oral mucosa and immunohistochemical detection of EZH2 protein expression were performed. The follow-up
period was 30 months; participants were followed until malignant transformation occurred or until the end of follow-up,
at which point they were withdrawn from the study. The exposure factor was the level of EZH2 protein expression, and
the outcome was the malignant transformation rate of OLK. Differences in EZH2 expression levels and transformation
outcomes were analyzed. Results There were no statistically significant differences between the high and low EZH2
expression groups in terms of age, sex, history of systemic disease, lifestyle habits, psychological status, diet, and sleep
conditions (P > 0.05). Lesions in the high EZH2 expression group were mainly located on the ventral tongue, while in
the low EZH2 expression group, they were more commonly found on the dorsal tongue and buccal mucosa. The malig-
nant transformation rate was 28.6% (4/14) in the high expression group and 8.8% (8/91) in the low expression group;
these differences were not statistically significant (P=0.053). In univariate Cox regression analysis, the risk of malignant
transformation in the hich EZH2 expression group was 3.647 times that of the low EZH2 expression group (HR = 3.647,
95% CI: 1.097 - 12.120, P<0.05). Kaplan - Meier survival analysis showed that over the 30-month follow-up period,
the cancer-free survival rate in the high EZH2 expression group was 19.8% lower than in the low expression group, and
the difference was statistically significant (P<0.05). In multivariate Cox regression analysis, only moderate and severe
epithelial dysplasia were identified as independent risk factors for malignant transformation. The risk of malignant trans-
formation in the moderate and severe dysplasia groups was 10.695 and 13.623 times higher, respectively, than in the
mild dysplasia group (HR = 10.695, 95% CI: 2.270 - 50.396, P<0.05; HR=13.623, 95% CI: 1.918 - 96.774, P<0.05).
EZH2 high expression was not an independent risk factor in the multivariate model (HR= 2.528, 95% CI: 0.752 -
8.500, P = 0.134). Conclusion High EZH2 protein expression is a risk factor for the malignant transformation of OLK
but does not have independent predictive value.

[Trial registration] Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine
(ChiCTR2000039992).

[Key words] oral leukoplakia; malignant transformation; biomarker; EZH2; oral potential malignant lesions;
dysplasia; prospective cohort study; oral squamous cell carcinoma
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This figure illustrates the full process of participant recruitment, screening, exclusion, and final inclusion for analysis. A total of 114 individuals

were initially assessed for eligibility. After applying inclusion and exclusion criteria, 9 cases were excluded. Ultimately, 105 participants were in-

cluded in the final analysis, with 14 in the high EZH2 expression group and 91 in the low EZH2 expression group. OLK: oral leukoplakia

Figure 1

Flow chart of patient screening
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Representative immunohistochemical staining of EZH2 protein in OLK tissues. a: light staining with light brown nuclear coloration; b: moderate

staining with brown nuclear coloration; c: heavy staining with dark-brown nuclear coloration. OLK: oral leukoplakia

Figure 2 Immunohistochemical staining of EZH2 protein in OLK tissue samples
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Table 1 Analysis of baseline characteristics of OLK patients in the high and low EZH2 expression groups n(%)
o Low EZH2 expression  High EZH2 expression Total " .
group (n=91) group (n=14) (n=105)

Agelyears, x+s 52.92+14.49 58.07+9.50 53.61+14.00 -1.740  0.095

Gender Female 43(47.3) 10(71.4) 53 2.837  0.150
Male 48(52.7) 4(28.6) 52

Location Ventrum tongue 46(50.5) 12(85.7) 58 - 0.007¢
Buccal mucosa 28(30.8) 0(0) 28 0.158"
Dorsum tongue and others 17(18.7) 2(14.3) 19 0.497¢

Clinical symptoms Yes 26(28.6) 3(21.4) 29 - 0.753
No 65(71.4) 11(78.6) 76

Size of the lesion/cm?® <1 24(26.4) 3(21.4) 27 - 1.000
1~2 41(45.0) 7(50.0) 48
>2 26(28.6) 4(28.6) 30

Hypertension Yes 23(25.3) 2(14.3) 25 - 0.510
No 68(74.7) 12(85.7) 80

Diabetes Yes 6(6.6) 3(21.4) 9 - 0.098
No 85(93.4) 11(78.6) 96

Hyperlipoidemia Yes 17(18.7) 3(21.4) 20 - 0728
No 74(81.3) 11(78.6) 85

History of smoking Yes 20(22.0) 2(14.3) 22 - 0.729
No 71(78.0) 12(85.7) 83

History of alcohol use Yes 14(15.4) 0(0) 14 - 0.207
No 77(84.6) 14(100) 91

History of chewing betel nuts Yes 5(5.5) 0(0) 5 - 1.000
No 86(94.5) 14(100) 100

Mental state Good 59(64.8) 9(64.3) 68 - 0.237
Average 28(30.8) 3(21.4) 31
Poor 4(4.4) 2(14.3) 6

Dietary situation Light 44(48.3) 9(64.3) 53 - 0.525
Moderate 34(37.4) 3(21.4) 37
Spicy 13(14.3) 2(14.3) 15

Sleep quality Good 40(44.0) 4(28.6) 44 - 0.288
Average 25(27.5) 7(50.0) 32
Poor 26(28.5) 3(21.4) 29

N
;

% the comparison between ventral tongue and buccal mucosa showed a significant difference (P=0.007); ”: the comparison between dorsal tongue and oth-

ers versus buccal mucosa (P=0.158); “: the comparison between ventral tongue versus dorsal tongue and others (P=0.497).

used, x? values are not reported. OLK: oral leukoplakia

“w

. s
: Fisher’ s exact test was

F2 EZH2 m A H PR RIS S OLK % 48 i A0 L 43 B

Table 2 Correlation analysis between malignant transformation of OLK in the high and low EZH?2 expression groups

(%)

Subjects without malignant Subjects with malignant trans-

EZH2 expression Total(n=105) P
transformation (n=93) formation(n=12)

Low-expression group 83(91.2) 8(8.8) 91 0.053

High-expression group 10(71.4) 4(28.6) 14

OLK: oral leukoplakia
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Table 3 Univariate Cox proportional hazards regression model of the risk factors of malignant transformation of OLK

Variable Reference HR (95% CI) P

High EZH2 expression group Low EZH2 expression group 3.647(1.097-12.120) 0.035
Moderate epithelial dysplasia Mild epithelial dysplasia 10.695(2.270-50.396) 0.003
Severe epithelial dysplasia Mild epithelial dysplasia 13.623(1.918-96.774) 0.009
Age - 1.041(0.993-1.092) 0.095
Male Female 0.720(0.229-2.269) 0.575
With a history of numbness or pain Without a history of numbness or pain 1.335(0.402-4.433) 0.637
Lesion 1-2 cm’ Lesion <1 cm’ 1.114(0.278-4.453) 0.879
Lesion>2 cm? Lesion <1 cm’ 0.871(0.176-4.315) 0.866
Average sleep quality Poor sleep quality 0.312(0.057-1.707) 0.179
Good sleep quality Poor sleep quality 1.329(0.375-4.712) 0.659
Average mental state Poor mental state 0.581(0.071-4.721) 0.611
Good mental state Poor mental state 0.738(0.082-6.601) 0.786
With hypertension Without hypertension 1.692(0.509-5.622) 0.391
With hyperlipidemia Without hyperlipidemia 0.852(0.187-3.889) 0.836
With diabetes Without diabetes 0.043(0.000-256.729) 0.478
Smoker Non-somker 0.759(0.166-3.463) 0.722
Drinker Non-drinker 1.357(0.297-6.195) 0.693
Betel nut chewer Non-betel nut chewer 0.046(0.00-4 578.59) 0.600
Average diet Light diet 0.707(0.213-2.347) 0.571
Spicy diet Light diet NE 0.980
Lesion located on the ventral tongue Lesion located on the buccal mucosa 58.592(0.143-23 953.232) 0.185
Lesion located on the dorsal tongue or other sites Lesion located on the buccal mucosa 1.000(0.000-12 269.151) 1.000

“w

: Hazard ratios for continuous variables are calculated per unit increase in the variable, and unlike categorical variables, they do not have a reference

group. The hazard ratio could not be estimated and the confidence interval could not be reliably computed due to the absence of malignant transformation

events in the spicy diet group. OLK: oral leukoplakia. NE: not estimable

The Kaplan - Meier survival curves show that patients in the high EZH2 ex-

Ho pression group had a significantly lower cancer-free survival rate during the
s 1OO_—'_\_|_LI_ 30-month follow-up period compared with those in the low EZH2 expression
g 90 group. The log-rank test indicated a statistically significant difference be-
2 e (05 e s (12 @ 005, emseaiing i L [P crmaesion. mey
‘-: 807 be associated with an increased risk of malignant transformation in OLK.
g 70 OLK: oral leukoplakia
-c‘g 604 — EZH2 low expression Figure 3 Kaplan-Meier survival curve of cancer-free survival in
= EZH2 high expression P=0.023 OLK patients with high and low EZH2 expression

0 I A A o B3 EZH2 BRI AL OLK 3 1 00 J T 1 i

S W 4 A 3z A R AURS 2 13.623 175 (HR=

Cancer-free survival / month

Kaplan-Meier B o M

0.050.0.914 F10.945(F4)

13.623, 95%CI: 1.918-96.774, P=0.009) . EZH2
k4L OLK ARG B M Sr MR B E (P 3 it #

=0.134) . EATH G KK RLRE AT, T3 EZH2 7=
Fik AEWE P BRSSO AE KE Y b R
A2 2R Cox (1105 43 7 52 bR G 56 R E M 0.507

OLK 2 Ilfi PR 8 WL 0% A B R AE W R iy — 28
1 6k B 0E% 7 2% 4 3¢ 9 (oral potentially malignant
disorder, OPMD) , OLK i &}y OSCC, # FK Jy /2 [
& BE S g A (malignant transformation, MT) bl
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Table 4 Multivariate Cox proportional hazards regression model of the risk factors of malignant transformation of OLK (backward step-

wise selection)

Variable Reference HR (95%ClI) P Power
High EZH2 expression group Low EZH2 expression group 2.528(0.752-8.500) 0.134 0.507
Age - 1.033(0.980-1.088) 0.227 0.050
Moderate epithelial dysplasia Mild epithelial dysplasia 10.695(2.270-50.396) 0.003 0.914
Severe epithelial dysplasia Mild epithelial dysplasia 13.623(1.918-96.774) 0.009 0.945

“-": Hazard ratios for continuous variables are calculated per unit increase in the variable, and unlike categorical variables, they do not have a reference

group. OLK: oral leukoplakia.
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