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17 #1(23.7%) . A F CT %55 MPM # % X & B AF 4 42 (ROC) 5 & F @ AR (AUC) % 0.65, & E A
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92.5% ;% B N o169 AUC 4 0.96. 8RR E A 87.5% 4 F B A 92.5% ;5 B M 4 #45 AUC %4 0.95,
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[Abstract] Objective: To explore the diagnostic value of CT combined with serum soluble me-
sothelin-related protein (SMRP) in the early diagnosis of malignant pleural mesothelioma (MPM),
providing both experimental and theoretical basis for early diagnosis of MPM.Methods: The MPM rat
model was created by injecting crocidolite suspension from the right second intercostal into the pleural
cavity.None-enhanced and enhanced CT imaging were performed and the CT stages of MPM were e-
valuated. The diagnostic value of CT for staging evaluation was analyzed. The expression of SMRP in
different MPM stages were also analyzed.Receiver operating characteristic curve (ROC) was used to e-
valuate the diagnostic value of CT combined with SMRP in early diagnosis of MPM.Results: 72 MPM
subjects were enrolled in this study.Fifty cases (69.4%) were diagnosed as MPM, 5 cases (6.9%)
were diagnosed as non-MPM by CT and 17 cases (23.7% ) found no lesions. The area under the curve
(AUC), the sensitivity and specificity of CT in differentiating MPM were 0.65,64.5% and 71.2%, re-
spectively.For staging T1,T2,T3 and T4, the sensitivity were 35.7 % 43.5% .89.3%4.100.0% , the spe-
cificity were 44.4%.57.2%.90.0% .100% ,and the AUC were 0.68,0.82,0.95,1.00, respectively. For
staging N and M, the sensitivity and specificity were 72.5% ,100.0% and 75.0% ,95.0% ,and the AUC
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were 0.82,0.85,respectively. The expression level of SMRP in different MPM stages showed statistical
differences (P <C0.05).The expression level of SMRP raised as the MPM stage increased.The area un-
der the curve (AUC) of diagnostic value of CT combined with SMRP for T stage,N stage and M stage
was 0.97,0.96 and 0.95, the sensitivity were 90.5% ,87.5% and 100% ,and the specificity were 92.5%,
92.5% ,and 98% ,respectively. The diagnostic performance of combination model was higher than that
of CT for differentiating T,N and M stages (Z were 4.86,3.05,2.74,respectively, P <0.05).Conclu-
sion: Combination of CT and SMRP can facilitate the early diagnosis of MPM with higher diagnostic

performance.

[Key words] Malignant pleural mesothelioma; Tomography,X-ray computed; Mesothelin; Sol-

uble mesothelin-related peptides
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1. MPM Jifga i 3

SD KB 100 H L ME#ES 50 H LK EH 120~150 g,
W H R BERR 2= s S bl R AT IE SR 5 SYXK
() K2015-0002, R FH A Ml By fes A X 3 59 75 A0 A &F
EIR B WS & KB MPMYY . 4R 1E MPM K L 72
i, Hod Rz #8921 11 (29.2 %) Y 37 1 (51.4 %)
TRAR 14 #1194 %) s il 4 4], 58T 4 B, & 3 30
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R BB B BK I 1 mL, 2R Al ELISA ¥: 1 22 I
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% M Philips 128 /2 Ingenuity CT, M5 & )5 o
3 AN H I X R BT IR RS- S g s A . B S
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K H SPSS 21.0 G2 b4, i kR F 3
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CT Bt4 SMRP Fi#f CT 2 W MPM 9 ROC i £k
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72 Bl K B MPM,CT 2 W MPM 50 1 (69.4%) ,
WAk MPM 5 il (6.9%). & & BLJg 2 17
(23.7%) .CT £ W MPM 43, T1 #] 5 #i (35.7%) ,
T2 # 13 #1(52.2%) ., T3 I 25 $1(89.3%) , T4 ] 7
(100%), CT W MPM ) AUC 4 0.65, % K
64.5% HFFEEN 71.2% ;T 42 Wi AUC 4 0.85,
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AUC 2 0.82, HURBE FE R0 72.5% .75% ;M
YL W AUC Sl 0,85, flURRE B 5 2 Bl ok
100.0%.95.0% , % T1.T2 #i2 Wy AUC K 0.55,
TPURIE A 41.3 %0 RS2 R 53 %05 % T3.T4 W2 Wi i
AUC 7 0.83, HUBE K 87.5% ., K 5 B h 89.3% (5§
D, X T1.T2 $1i2 Wi s Re 5 2=, &) T3, T4 B2 Wik
REHL i X N UM 43 012 sl RE e
%1 CTat MPM 2 21 #9987 % #

5 BEE (%) HFE AUC
T 24
T 53.5 61.6 0.85
T1 35.7 44.4 0.68
T2 43.5 57.2 0.82
T3 89.3 90.0 0.95
T4 100 100 1.00
N %
N 72.5 75.0 0.82
NO 100 70.0 0.51
N1 67.1 87.3 0.72
N2 64.0 100 0.82
M %
M 100 95.0 0.85
Mo 100 98.0 0.98
M1 75.0 100 0.88
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M{E SMRP ik 22 5 ¥ BA Geih22 5 L (F {55050 0
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%2 MPMFFE 4% SMRP £ £ £ # &

2> # SMRP % ik % (mmol/mL) F(t) P
T 5 # 539.55  <C0.001
T1 3.23£0.74
T2 7.9540.52
T3 10.89+1.00
T4 13.87+3.32
N 4 # 32.41 0.0015
NoO 7.174+2.91
N1 10.82+0.57
N2 13.63+3.32
M % #1 5.67" 0.0043
Mo 8.14+2.98
M1 13.63+1.15
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SMRP % MPM A[A] T 4381 N 5381 .M 53 #5112
Wisk g L2 3. SMRP i2WF T1 ] MPM ) ROC #h %k
AUC 2y 0.83, fe il FHE J2 1.90 mmol/mlL, = &
9 100% , F¢ 5 Bl 88.2%; SMRP 2 Wi T2 #1 MPM
) ROC M1 & AUC K 0. 86, fx f i A& H &
4.53 mmol/mL, & B h 100% ., %5 5 &l 85.7%;
SMRP £ T3 #1 MPM f ROC f#h4k AUC K 0.92,

I I P 8.73 mmol/mL, BURE K 71.4 % . 48 5
BN 100%; SMRP 2 Wi T4 ¥ MPM iy ROC Hfi &
AUC 2y 0.85, FefE i AHE & 11.97 mmol/mL , B
h 87.5% FES A 100% . SMRP 2 No #] MPM
B ROC ik AUC Jy 0.59, BUREE Jy 100% , 45 5
9 100% ; SMRP 2 W N1 #] MPM i ROC ik AUC
H00.84 BURREE S 47.1% R % FE R 100% ; SMRP 2
B N2 #] MPM f§ ROC ik AUC 4 0.92. UK E N
649 BN 100% ., SMRP 2 #r M1 #] MPM 1
ROC £k AUC K 0.88. K E R 15% . R E N
100% (5% 3),
%3 SMRP #f £ F MPM 4t #F fh &

2 H AUC  #rE  HFE  RLBRMA V4 P
T 3.62 0.0015"
T1 0.83 100.0%  88.2% 1.90mmol/mL
T2 0.86 100.0%  85.7%  4.53mmol/mL
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T4 0.85  87.5%  100.0% 11.97mmol/mL
N 5.27 0.0000"
NO 0.59  100.0% 100.0% —
N1 0.84  47.1%  100.0%
N2 0.92  64.0%  100.0%
M 2.15 0.0320*
Mo — — — -
Ml 0.88 75.0% 100.0%
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CT 7+ 8 SMRP Xf 2 Wi MPM (%) 4 {8 4 #7
(F 4, 1~3), % T 4#,ROC gk AUC 4 0.97,
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5 98% & T CT 2l MPM(AUC Jy 0.85, 85U
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o/ M Tk 95%Cl  AUC #EE 475 Z P
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CTH4 SMRP 0.88~0.99 0.96 87.5% 92.5%
M 2.74  0.0068"
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# MPM;c) B4 i A £ A MPM, SMRP %iA &% 8.3mmol/mL.4#& 74 ¥ # MPM,
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MPM #$2 BE37 (0 00 A . Fov ] f R OB H BTl sE i) iz
1) MPM =945 i 9 2 — At J& Ml — —Fh iy 28 [ 2 i
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(F7) 5e) 9% 25 B S i A A0 A R 1)
95 . % — KSMRP#& i% & 3.5mmol/mL,
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FAF AR TNM 238y SMRP %k 2% 53 BA 48t
S, A R SMRP Rk i, AR
NO.N1.N2 #] SMRP Fik g2 7 B A5 L, i
— LWL NI N2 ZR ARG 22X, BHHE
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o4 br S B A R B S Y A R R I it
SMRP 22353k B4 & 9 MPM 424t 7 #iS k4 . BT
I3 AT MPM 5 HABAE MPM 41 (1 18] jz 2 36351 i K
X WG B9 WS, Kk BLAE MPM 40, Il 37 . I 3% 6] K K A
TE 23K, LA 3.5 ng/mL AE It S8 FI W A= A2 s, &
=>3.5 ng/mL ) MPM 8 # A 77 v A B[] B 38 45 4
(7 A AR F 13 # <<3.5 ng/mL % MPM H % (19
AN AR R 8] Hz 2 %K MPM U5 A7 0 {55 9 5o
SR 8] g 28R ST WS B (8 = T R A . Ak
F 5 B SMRP 0] FH K6 0 % 1 [ J 98 30 Jee 1) i
R e/ R LR DN P T A AR (E S B 5 R o S 9
(35%0~50%) . FAMARMIFE K BAE CT RN BT
b TR RE % B SMRP 26 3k FH 1 . B 25 i a) 9 5%
SMRP ¥ B % #i 7+ &, Ui B SMRP Xt 7 2 i MPM
A—EWMME. TETERFREHA R, BLERH
SMRP &1k Xf £1 4 5 5% & 7T B & J& y MPM 7 — & #i
ARME X 5 SCHERHE — 3 . Hollevoet %10 #E —
T meta 43477 & BLAE A0 AR 2 68 S ) s i N s R
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A A A R 7R S A B B SMRP i ik 4R ]
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SMRP # i % 532 Wy MPM B 4 8, 0F 55 K 3 xd T
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i R 72, I A e L O SR A b R, X Il R L e
MPM HA E SRR L. YRR 8 A7 7 — 2L ]
B TR S, 25 R AN e L T I R S R
KW SMRP 7] 68 5 M K A= & Je VR SFE R A G,
(IER O RN N i B R O N s S PV o N S|
WG Th AR ST R

Zi b rik, CT K & BK & SMRP X R ] 2
MPM HA 0] 171, 66 B 2 42 &5 MPM 1 5 312 W sk
RE ., ATy B A B 2R 58 S0 00 e AT O A L R 2
MPM & {1 358 4K 4l Fi 52 55 JE At

Sk

[1] Pass HI,Vogelzang N, Hahn S, et al.Malignant pleural mesotheli-
omal J].Curr Probl Cancer,2004,28(3):93-174.

[2] Van Schil P, Van Meerbeeck ]. Malignant pleural and peritoneal
mesothelioma; clinical update 2018[J]. Transl Lung Cancer Res.,
2018,7(5) :505-506.

[3] Chapman A, Mulrennan S, Ladd B, et al.Population based epide-



FA SR 2021 4FE 2 A4 36 %45 2 ] Radiol Practice,Feb 2021, Vol 36,No.2

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

(12]

miology and prognosis of mesothelioma in Leeds, UK[J].Thorax,
2008,63(5):435-439.
WPt AL A 2R A S IR R SRR R T] B 9 0 0 T 1
HESL B AR A A i B LT ] A AR U 2 A, 2004, 38 (9) £ 988~
993.
BEPE AT B R A 52 50 M K SR M M B] B2 Ry CT R B
H0F B ST LY . PR 51 2 2% 35, 2008, 27 (4) : 547-550.
Hassan R,Remaley AT,Sampson ML,et al.Detection and quanti-
fication of serum mesothelin, a tumor marker for patients with
mesothelioma and ovarian cancer[ ] ]. Clin Cancer Rev, 2006, 12
(2):447-453.
Demir M,Kaya H, Taylan M, et al.Evaluation of new biomarkers
in the prediction of malignant mesothelioma in subjects with envi-
ronmental asbestos exposure[ ] ].Lung,2016,194(3):409-417.
Ho M, Hassan R,Zhang J,et al. Humoral immune response to me-
sothelin in mesothelioma and ovarian cancer patients [ ] ]. Clin
Cancer Res,2005,11(10) :3814-3820.
Ledda C,Senia P,Rapisarda V.Biomarkers for early diagnosis and
prognosis of malignant pleural mesothelioma: The quest goes on
[J].Cancers,2018,10(6) : E203.
David T Arnold, Duneesha De Fonseka, Fergus W Hamilton, et
al. Prognostication and monitoring of mesothelioma using bio-
markers:a systematic review[ J ].Br J Cancer.2017,116(6);731-
741.
Bonomi M, De Filippis C,Lopci E,et al.Clinical staging of malig-
nant pleural mesothelioma: current perspectives[ J]. Lung Canc-
er,2017,8(8):127-139.
Berzenji L, Van Schil PE,Carp L.The eighth TNM classification

for malignant pleural mesotheliomal J]. Transl Lung Cancer Res.,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

157

2018,7(5) :543-549.

TR L R A A ST £ AR 1 CT R LT 1L
S #,2015,30(2) : 136-140.

R SR o A o . B R IRE Y 5 2 R I R e DR R S LT L o 2
. 2012,27(5) :564-567.

Tsim S, Stobo DB, Alexander L, et al. The diagnostic perform-
ance of routinely acquired and reported computed tomography
imaging in patients presenting with suspected pleural malignancy
[J].Lung Cancer,2017,103(1) : 38-43.

Armato SG 3rd, Blyth KG, Keating JJ. et al.Imaging in pleural
mesothelioma: A review of the 13th International Conference of
the International Mesothelioma Interest Group[ ] ].Lung Cancer,
2016,101(11) :48-58.

Chen Z,Gaudino G,Pass HI,et al.Diagnostic and prognostic bio-
markers for malignant mesothelioma:an update[ ] ]. Transl Lung
Cancer Res,2017,6(3):259-269.

Acton V.Preventing pleural mesothelioma in patients with recog-
nizable asbestos-related pleural plaques[]J].] Thorac Cardiovasc
Surg,2014,148(4) :1763.

Robinson BW, Creaney J, Lake R, et al. Mesothelin-family pro-
teins and diagnosis of mesothelioma [ ] ]. Lancet, 2003, 362
(9396):1612-1616.

Schneider J, Hoffmann H, Dienemann H, et al. Diagnostic and
prognostic value of soluble mesothelin-related proteins in pa-
tients with malignant pleural mesothelioma in comparison with
benign asbestosis and lung cancer[ J].] Thorac Oncol, 2008, 3
(11):1317-1324.

Qe H . 2020-04-08 & 8] H 1 2020-06-17)



