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er DNA methylation (P <0.05), as well as a positive correlation with gene copy number variations (P <0.05).
MMP12 mRNA expression was up-regulated in 14 cancer tissues compared to normal tissues next to cancer (P <
0.05) and was associated with poor prognosis of cancer patients (P <0.05). Immunocorrelation analysis showed
that MMP12 was significantly associated with immunity, infiltration of stromal cells, tumor mutational burden
(TMB) and microsatellite instability (MSI) (P <0.05). ROC curve analysis indicated that MMP12 could serve as
a potential biomarker for screening lung adenocarcinoma, breast invasive carcinoma, esophageal squamous cell car-
cinoma, stomach adenocarcinoma, and liver hepatocellular carcinoma. In a 30-month follow-up study of esophageal
squamous cell carcinoma patients, the expression of MMP12 was higher in the disease progression group than that in
the stable group. Conclusion MMP12 serves as a potential prognostic and screening marker of pan-cancer.
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F1 JSGEMAREHRELTRLLE (n(%) 2 5]
Tab.1 Comparison of clinical baseline characteristics

of training and test sets [n(% ) ,x +s]

Clinical Training set Test set X/ Z P
features (n=162) (n=170) value value
Age (years) 56.18 +1.43  56.74£2.01 -0.08 0.93
Gender 0.31 0.58
Male 92 (57) 37 (53)
Female 70 (43) 33 (47)
LDH (U/L) 0.30 0.58
<245 45 (28) 17 (24)
>245 117 (72) 53 (76)
Ki-67 9.03 <0.01
<70% 102 (63) 58 (83)
>70% 60 (37) 12 (17)
Bel-2 0.08 0.78
+ 94 (58) 42 (60)
- 68 (42) 28 (40)
Bel-6 1.21  0.27
+ 68 (42) 24 (34)
- 94 (58) 46 (66)
CD10 1.45 0.23
+ 62 (38) 21 (30)
- 100 (62) 49 (70)

WA 3] 14 T EEL 9P A AR L R R G A o 7 SR 1Y) —
FRCIG RAEBRZELI] FL A , 25 R W AR IS g A QAR
( metabolic tumor volume, MTV ) FIi 2 LW 2 9
SE-24 18 ( computed tomography mean, CT, ., ) 7E #f B
oS R AR R I E A 22 R T
# 3, BT Bk ZE SRR, F AR CT,,,, M MTV
=ANIRELRE SUR E A ME AE 22 R R AR A
SR Logistic [l #EAIH SVM AR, 75 Logis-
tic [A] 9455 89 v, I 2k 4R A K 4R 1 AUC 2353
0.771 (95% CI.0.703 ~0.838) #10.714 (95%

CI:0.594 ~ 0.824) ; SVM R 7 I 25 4 A0 A 4R
B AUC 435k 0.689 (95% CI:0.618 ~0.767) #0
0.628 (95% CI.0.507 ~0.747), WK 1,

2.3 HEAFHMEMRIEER @i CT K& PET 2
AR I IR I 949 D FLARNFAL , i 7 22 0
JESRTT AR  HAS 5 Logistic [0 5 18 /5 4331
1558 10 ANERAE . @4 PET/CT XSRS 545 $ic a4
1 898 ANSAAGRHRAE , U7 22 3 M B BE $R T 1% AR
TR A Logistic [MIA{R B 9 ML, il it £
545 Logistic [ JF{# 84 CT wavelet-HHL GLSAM Size
Zone Non-Uniformity Normalized, PET diagnostics
shape Elongation ,CT wavelet-LHH GLSAM Zone En-
tropy . PET wavelet-HHH GLRLM Short Run Emphasis
4 NFHEFFIT5 Radscore, LK 2 FIk 4.

2.4 PET/CT ZRAFEEISHNEESITM A
F Logistic [a]J9F11 SVM #J# 1) PET/CT FAR 41245
RISGRBU R AP AOVERE (& 3) o Logistic [n] 5 4654
AR : CT AR H B8 I| 2R 5 AUC 2y
0.928(95% CI:0.893 ~0.958), i 4£ AUC K
0.812(95% CI:0.704 ~0.901) ; PET 5215 4H ~# 5
YIIgrgE AUC 24 0.935(95% CI:0.902 ~0.962) , i
R4 AUC 24 0.801(95% CI.0.689 ~0.894) ; PET/
CT G AR5 AUC 250.924(95% CI:
0.884 ~0.960) , M HE AUC & 0.863 (95% CI;
0.774 ~0.939) , SVM BRI HARR AT : CT 32148
R AR 2R 5 AUC S8 0.930(95% CI:0.894 ~
0.960) , M3 £ AUC 3 0.803 (95% CI.0.688 ~
0.897) ; PET fAZ AL~ A FU I 2R 4E AUC A 0. 928
(95% CI:0.892 ~0.959), ML 4 AUC 2} 0.806
(95% CI:0.700 ~0.900) ; PET/ CT 5414 21 ~+ #i 7U

®2 EEMNKEES PET/CT EBEMLLE (2 x5)

Tab.2 Comparison of traditional PET/CT features of training and test sets (x +s)

Clinical features Training set (n =162) Test set (n=70) 7 value P value
PET
SUV in 0.60 +0.03 0.51 £0.04 -1.686 0.092
SUV ean 4.99 +0.24 4.73 £0.30 -0.153 0.878
SUV, ., 14.34 £0.77 14.59 £1.07 ~0.578 0.564
SUV 2.68 +0. 14 2.79 £0.23 -0.509 0.611
MTV (em?) 77.46 £13.46 78.36 £17.29 -0.477 0.633
TLG (g) 580.91 +156. 82 415.21 £93.61 0.633 0.769
CT (HU)
CT,ean 22.21 +7.59 18.95 +4.54 -0.081 0.935
CT in -417.62 £29.71 -419.11 £45.13 -0.108 0.914
CT, . 482.13 £52.36 499.04 +55.64 -0.932 0.351

SUV i+ The minimum standard intake value; SUV

mi mean

: The average intake; SUV

: The maximum standard intake value; SUV ,: The standard

max

deviation of SUV; MTV: Metabolic tumor volume; TLG: The total glycolysis of the lesion.



ZHEAKFFIR  Acta Universitatis Medicinalis Anhui

2025 May;60(5)

- 957 -

®3 MEEMRERMEEEREEE—RIGRIBIRLE [0(%) 2 25]

Tab.3 Comparison of general clinical indexes between lymphoma and Lymphatic hyperplasia [n(% ) ,x ]

Features Lymphoma (n =168) Lymphatic hyperplasia (n =64) x>/ Z value P value
Age(years) 58.30£1.32 51.23 £2.31 -2.499 0.012
Gender 2.730 0.099
Male 99 (59) 30 (47)
Female 69 (41) 34 (53)
LDH (U/L) 0.001 0.973
<245 45 (27) 17 (26)
>245 123 (73) 47 (74)
PET
SUV in 0.60 +0.03 0.51 +£0.04 -0.913 0.361
SUV,ean 4.97 £0.22 4.76 £0.37 -0.584 0.559
SUV 14.63 £0.74 13.84 £1.21 —-0.585 0.558
SUV 4 2.71 £0.15 2.70 £0.24 -0.103 0.918
MTV (em?) 90.51 +14.33 44.17 £8.69 ~2.029 0.042
TLG (g) 617.32 £151.42 304.08 +£96.06 -1.652 0.098
CT (HU)
CTean 22.44 £5.76 18.04 £12.94 -2.624 0.009
CT in —454.93 £29.72 -321.31 +42.39 -1.765 0.078
CT, 547.96 +50.90 327.81 £53.47 -1.707 0.088
%*4 PET/CT BBQAFHERTE Logistic B354 iTR
Tab.4 Statistics of univariate Logistic regression analysis of PET/CT radiomic feature
PET/CT features OR 95% CI P value
CT wavelet-HHL GLSAM Size Zone Non-Uniformity Normalized 3.341 (2.063 -5.409) <0.01
PET diagnostics shape Elongation 2.811 (1.814 -4.358) <0.01
CT wavelet-LHH GLSAM Zone Entropy 0.293 (0.188 -0.457) <0.01
PET wavelet-HHH GLRLM Short Run Emphasis 0.219 (0.126 -0.379) <0.01

Training set

Testing set

Logistic AUC=0.714
SVM AUC=0.628
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Fig.1 Logistic regression model of general clinical characteristics of training set and testing set, and ROC curve of SVM model
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Correlation coefficient figure of the training samples Correlation coefficient figure of the training samples

r

-0.11 [SUN0.083 0.06 0.13 014 -0.036 0.013 0.054 [LEES

035 037

050
| 075

-1.00

B2 RGRAFHEREREREXERE
Fig.2 Clustering heatmap and correlation heatmap of Radiomics feature
A - C; Radiomics features from CT (A), PET (B), and PET/CT (C) images selected by Gradient Boosting Decision Tree; D — F; Radiomics fea-
tures from CT (D), PET (E), and PET/CT (F) images selected by univariate Logistic regression.

A B C
1.0f 1.0F 1.0f
0.8 08F 08F
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A 0.4F @ 0.4r 304t
L — Logistic AUC=0.928 0.2 — Logistic AUC=0.935 02k — Logistic AUC=0.924
0.2 SVM AUC=0.930 SUM AUC=0.928 SVM AUC=0.924
0 - O _I 1 1 1 1 1 0 - ) ) ) )
: . s 0 02 04 06 08 1.0

0 02 04 06 08 1.0 04 06 0 02 04 06 08 10
1-Specificity 1-Specificity 1-Specificity

D E F
1.0F Lo} 1LoF
0.8} 0.8 0.8
2 2 2
2 0.6f S 0.6f Z06f
3 04} 3 04} 804l
02k — Logistic AUC=0.812 02k — Logistic AUC=0.801 0.2k — Logistic AUC=0.863
' SVM AUC=0.803 ’ SVM AUC=0.806 ’ SVM AUC=0.863
0 -I 1 1 1 1 1 0 C 1 1 1 1 1 1 0 C 1 1 1 1 1 1
0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0
1-Specificity 1-Specificity 1-Specificity

B3 ROC fZiTfhRA%Re
Fig.3 ROC curve for evaluating model performance
A - C; The ROC curves for the training sets of the radiomics Logistic and SVM models for CT (A), PET (B), and PET/CT (C); D - F; The ROC
curves for the testing sets of the radiomics Logistic and SVM models for CT (D), PET (E), and PET/CT (F).
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Y5 AUC H 0.924(95% CI:0.884 ~0.960 ),
i 4E AUC /0. 863(95% CI:0.774 ~0.939)

TR VA AR I, K R T Y 25 2R S FLSE A
RERAATXI LG, APPSR B HER E . IET 4 25
SRR PET/CT XU 5 8 4 2 15 T ) (R B 1 R
IR BH PR AR T HoAl RS AR LR . Oy 13
PR TAE I R L S P, ARFFE R DCA pesfe
IR DX 0k E PR RN 2 R 22 o B4 0.5 YKL
IS B EL, BV BH PR O B A A AR A A5 0 72 I R
T ,PET.CT ;& PET/CT 5244 41 2% Logistic [0] 55 %1
AR 2R T 0. 6, SR BTZAE TR A X 73 Ik EL IR A
IR L A2 R A 7 T T LA A )l PR 3 A
SA =5C) MG PET/CT R AZ L~ I8 B B DU AN HFAIE,
T R 412 Rad-score THHLAR N :1.93 - 1.56
x PET wavelet-HHH GLRLM Short Run Emphasis -
1. 99 x CT wavelet-LHH GLSZM Zone Entropy + 1.01
x PET diagnostics shape Elongation + 1.16 x CT
waveletHHL. GLSZM Size Zone Non-Uniformity Nor-
malized , i 32 5% 14 41 2% Rad-Score 4 # 51 2k 8] ( [&]
5E),

I ALHER L, LAFRAR 2 (ideal line) 7132 55
FEUEZ ( Logistic calibration line ) /5 4%, [R] Bl
FAEZ A (nonparametric line ) 3 Sz WA T ()41l &
Bl B SD IR, AESHE 5SS H LI, £
N B B TN 5 SE PR ERA BRI S . 7E
Calibration #5250, iZ A Brier 3844 0. 105,
Brier $5A5 5 e 0 B AN FL S 1 1 77 1% 22 , Brier {H
BN, RUTZERI R MRS o R Dxy $5 500
0. 808, Dxy FHF S i A5 70 X 43 fig 7, 2 B i i ) L
H—E X561 AL, Hosmer-Lemeshow £ 5
(P =0.542) 5 WoRBIAA R AT
2.5 HEAFRAIMARFEEERESIEN I
PET/CT AR 20 2 $2 LY 4 SRR AE 5 i PR 46 5 445
& IR SRR, 7E Logistic [n] A RI v, 1| ZR4E
FmR £ i) AUC 43514 0.933 (95% CI:0. 889 ~
0.969) F10.884 (95% CI:0.792 ~0.964) ; SVM #i
TR AUC 43508 0.929 (95% CI:0.917 ~0.983)
F10.876 (95% CI:0.78 ~0.974) W 5 i F— el
PR RCRE , ELIS & T L il ] PET/CT 2 4R 4
FROBIRLRE. UK 6A - 6B,

A Confusion matrix of Logistic B Confusion matrix of Logistic C Confusion matrix of Logistic
model in training samples model in testing samples model in training samples
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model in testing samples model in training samples model in testing samples
40 100 40
35 35
0 30 0 o 0 30
3 5 2
§ 25 2 60 = 25
_— Q
g 0 g E 20
=
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B4 BEAFEETNSRBERE

Fig.4 Evaluation of radiomics models and confusion matrix

A, B: Confusion matrix for the CT radiomics models in the training set ( A) and testing set (B) ; C, D: Confusion matrix for the PET radiomics models

in the training set (C) and testing set (D) ; E, F. Confusion matrix for the PET/CT radiomics models in the training set (E) and testing set (F).
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Fig.5 Evaluation of radiomics models and nomogram

A: DCA curve for the CT radiomics model ; B: DCA curve for the PET radiomics model; C:DCA curve for the
PET/CT radiomics model; D, E. Calibration curve (D) and nomogram for the PET/CT radiomics Radscore (E).
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Fig.6 Evaluation of combined PET/CT radiomics and clinical features model and nomogram

1.0

A, B: ROC curves for the combined Logistic and SVM models using PET/CT radiomics and clinical features in the training set ( A) and testing set
(B); C-E: Nomogram for the combined PET/CT radiomics and clinical features (C), DCA curve (D), and calibration curve (E).
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Differentiating lymphoma from lymphoid inflammatory hyperplasia

using ** F-FDG PET/CT radiomics combined with clinical features
Xie Liang', Qin Jialin', Wu Ruixue’, Xiang Chunfeng’ , Fang Pengfei’,
Shou Chenfeng*, Chen Hong’, Pang Xiaoxi'
('Dept of Nuclear Medicine, *Dept of Emergency Surgery, The Second Affiliated Hospital of Anhui
Medical University, Hefei 230601 ; *School of Basic Medicine ,’ School of Second Clinical Medical ,
Anhui Medical University, Hefei 230032; *Dept of Radiology, Dazhou Central Hospital, Dazhou 635000

Abstract Objective To develop and to validate a combined model integrating "*F-FDG PET/CT radiomics with
clinical features to distinguish between lymphoma and lymphoid inflammatory hyperplasia. Methods A retrospec-
tive study was conducted on a cohort of 232 patients diagnosed with lymphoma or lymphoid inflammatory hyperplasi-
a. Comparative analyses of clinical and traditional imaging indicators were performed to identify inter-group differ-
ences. The clinical features were delineated and extracted using medical software including 3D-Slicer and Lifex.
Selection of the features was performed to construct a PET/CT-based radiomics Logistic model, with a combined
model integrating PET/CT with clinical features then used to evaluate the discriminative efficacy of these models.

Results  Analysis of inter-group differences indicated that age, CT and metabolic tumor volume (MTV) were

effective for differentiating between lymphoma and lymphoid inflammatory hyperplasia (P <0.05). The PET/CT-
based radiomics Logistic model differentiated between lymphoma and lymphoid inflammatory hyperplasia, with an
area under curve (AUC) of 0.924 (95% CI. 0.884 — 0.960) and 0.863 (95% CI. 0.774 - 0.939) in the
training and testing cohorts, respectively. The integrated Logistic model that combined PET/CT-based radiomics
with clinical features to distinguish between lymphoma and lymphoid inflammatory hyperplasia achieved an AUC of
0.933 (95% CI: 0.889 —0.969) in the training cohort and 0. 884 (95% CI. 0.792 —0.964) in the testing co-
hort. Decision curve analysis (DCA) demonstrated that the integrated model provided the greatest clinical net ben-
efit. Conclusion The hybrid model integrating "*F-FDG PET/CT radiomics with clinical features shows robust di-
agnostic efficacy to distinguish between lymphoma and lymphoid inflammatory hyperplasia.

Key words radiomics; lymphoma; lymphoid inflammatory hyperplasia; PET/CT; "“F-FDG; nuclear medical di-
agnostics
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