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HE . B R LR R & F CT ML P4 R 0 F 7 8 F 3R (TAAbs) Rk K, $E st s
MR MRS BREA , FTiE SR 2021 2 A —2024 8 A R EA K W B Z M B RIS 69 2244
SR BB A BT RST R, o Ay AERELE 184 6] A M SRISGELR 406] . 35 B H9% % 40 ) SR ALRT 5 B H 69 16 R
HAE A SPSRISIE LR ARYE 20 L% PRI NT 4 SR A SR 4 120 ) A K RV R B R AN R 4L, 64 4] KorH A K&
F NI KA, A A — il AR AT (CT AR AL , B K S22 R X 348 ofn 75 7 SR TAAbs[ I 78 — 3 H AR
(CAGE) .G #./8 7(GAGE7) % |- ; £ 0 % B % —4% Logistic =2 27 5 L A X R A8 09 A1 B £ 2 244
W AR Homser—Lemeshow & 3 B A5 5, %X # TAESFAE (ROC) wh & 3 BE A 69 A R AT 3R, FF 3T AR A
AT A AP IIE, R % B & — & Logistic EE MR R AR A K [OR =1.550(95% CI:
1298,1.851) 1. £ 4% % 2 4E [ OR =7.147(95% CI: 1.641, 31.129) ] . £ 41 4 [ OR =7.486 (95% CI: 2.182,
25.681) . #AE[ OR =13.077(95% CI:2.912,58.715) ] .7 5 TAAbs FA: [ OR =6.746(95% CI: 1.933,23.549) ]
S BT KA 6 T8 W E (P <0.05) . B BTEA A Logit(P) ==7.691+0.438 X S Gk 245 iF K +1.967 x &
EE FAAE2.013 X A AE+2.571 X B HAE+1.909 X 730 TAAbs [APE; ROC W1 2% 5 AT 45 R 27, B2 2 A 4%
20 R RRISIELE  SPRR IR GE LAY & T @ AR S A1 A 0.943(95% C1:0.899,0.972) ,0.870(95% CI:0.752,0.989) |
0.842(95% CI:0.710,0.974) , # B H A 94.17%(95% CI:0.884,0.976) .92.31%(95% CI:0.640,0.998) .84.62%
(95% CI:0.546,0.981) , 4 P 5 % 4 84.37%(95% CI:0.731,0.922) . 81.48% (95% CI:0.619,0.937) . 81.48%
(95% CI:0.619,0.937) ,Hosmer—Lemeshow #AaK E A 1o R 04 BAF(P>0.05), 5it M &4 CT AL A
AR AL, 7 TR TAAbs U R85 K T CT $ALAF AR Ao f0 3% 7 TR TAAbs M3 12 69345 W7 AL A 3, 7T A T Al £ R Ak
B 64 e PR A B4 B

KHE - MR AME ; KebEAE X CTMESHIE ; MR B ZH4uK 5 S a
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Construction of a diagnostic model for pneumonic-type lung cancer
based on CT imaging features and seven serum tumor-associated
autoantibodies™

Zhang Xiao-fei, Zhang Ying, Wang Ying-li, Wang Shao-qiang, Yang Rui-xiang, Qian Hui, Jiang Ya-lin
(Department of Respiratory and Critical Care Medicine, Bozhou Hospital Affiliated to
Anhui Medical University, Bozhou, Anhui 236800, China)

Abstract: Objective To construct a diagnostic model for pneumonic-type lung cancer (PTLC) based on CT

imaging features and seven serum tumor-associated autoantibodies (TAAbs). Methods This retrospective study
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included 224 suspected lung cancer patients (February 2021 to August 2024), divided into modeling (n = 184) and

internal validation (n = 40) cohorts. An external validation cohort (n = 40) was independently enrolled. PTLC (n =

120) and lobar pneumonia (n = 64) groups were compared for CT features (mediastinal lymphadenopathy, air

bronchogram, spiculation, vacuolar sign) and TAAbs. Multivariate logistic regression and ROC analysis were

performed. Results Multivariate general logistic regression analysis showed that enlarged mediastinal lymph node
[OAR =1.550 (95% CI: 1.298, 1.851) ], air bronchogram sign [OAR =7.147 (95% CI: 1.641, 31.129) ], spicule sign
[OAR =7.486 (95% CI: 2.182, 25.681) ], vacuolar sign [OAR =13.077 (95% CI: 2.912, 58.715) ] and positivity of 7
TAADs [OAR = 0.746 (95% CI: 1.933, 23.549) ] were risk factors for diagnosing pneumonic-type lung cancer (P <
0.05). The diagnostic model was Logit (P) = -7.691 + 0.438 x enlarged mediastinal lymph node + 1.967 x air
bronchogram sign + 2.013 x spicule sign + 2.571 x vacuolar sign + 1.909 X positivity of 7 TAAbs. ROC curves

indicated that the areas under the curve (AUCs) of the model in the modeling group, the internal validation group
and the external validation group were 0.943 (95% CI: 0.899, 0.972), 0.870(95% CI: 0.752, 0.989), and 0.842 (95%
CI: 0.710, 0.974), respectively. The sensitivities were 94.2% (95% CI: 0.884, 0.976), 92.3% (95% CI: 0.640, 0. 998),
and 84.62% (95% CI: 0.546, 0.981). The specificities were 84.4% (95% CI: 0.731, 0.922), 81.5% (95% CI: 0.619,
0.937), and 81.5% (95% CI: 0.619, 0.937). Homser-Lemeshow goodness of fit test test showed good fit (P > 0.05).

Conclusion CT images of lung cancer patients have typical features, and the positive rates of 7 TAAbs are

relatively high. The diagnostic model constructed based on CT image features and 7 TAADbs in serum may be used in

clinical auxiliary diagnosis of pneumonic-type lung cancer.

Keywords:

autoantibodies; diagnostic model
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U fii g m¥ H /TN BEBR AP R M s Q%4 CT 35| F 2
Y K JE H e B A 22 K A B A 2 W 0T IR
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SR (n =40)  |+—T .

| IBEE R )

1

1.3 IRRFRIKE
1 5 R B i AR G MO A A M AR R AR B
8 0 (body mass index, BMI) | W A 5 P2 P I 1 &R
LG AR B AR AR i PR AE AR e B 2R
T TNM 73393 55 W R B2 R
1.4 CT®&iTMH
5k I BE R AR VA RS R IE 15 2R G0 0 LR A I
CT 524G 7 Bt , vy 19 A6 o 4F 8 5 AR B ) 52 1%
fF AEFEAT A SE 534, O3 B 20 8 T R — B
@ PSR A O oL o | o DR A @1/ X i DIN
BB (ZINIE MRERIE ) R L 45 0
PG RS ) BRI | SR T AR L 2 AL
B B B AT A 2 A | L4 S S AR AT CT 2
BARIE
1.5 &7 5 TAAbs 1l
AR AP A BH 2 I HF KL S mIL, 3 000 r/min
250 10 min, 850 2K A8 13.5 em, 43 85 1L 5 R H
Tt JEK G 92 TR T 3 56 A6z N0 e 98 — 52 L T 5L (cancer-—
testis antigen CAGE, CAGE) | G $iT Jit 7 (cancer—testis
antigen GAGE7, GAGE7) | JJf¥8 #H S& 471 ) 4-5 (tumor-
associated antigen 4-5, GBU4-5) | 22 {7 25 981 $r JiL Al
(Melanoma—antigen A1, MAGE A1) | P53 9 e
(P53 tumor suppressor gene, P53) 25 [ & F =47 9.5
(protein gene product 9.5, PGP 9.5) . % % A T SOX2
(sex determining region Y-box2, SOX2) &5 7 T TAAbs

BERAFBEREE

KGR & W A BTN BLOR 2 AR W B A R
Fl ) o LA CAGE > 7.20 u/mL, GAGE7 > 14.40 u/mL,
GBU4-5 > 7.00 u/mL, MAGE A1 > 11.90 u/ml.. P53 >
13.10 w/mL PGP 9.5 > 11.10 u/mL.SOX2 > 10.3 u/mL}
# TAAbs P, AE & 1 55 TAAbs 8 33 BH 4 4 197 F
i, BIGAA 7 5 TAADs B4
1.6 GZitFEHE

HHE 43 B R A SPSS 24.0 G B o i BT RE
DA 7 5 CT 10 32 88, B D950 550 [M(Pyg, Py ) 5K
PR £ bR 22 (x = 5) ROR , FORCHIRRRIRS: 30 5 ¢ 45
B s VHECTORE LU L R (%) o, BT} K
55 K FH 2 R & — i Logistic [7] U5 455 7 5 5 1@ B PR
£, 4l %X # T AE K 1E (receiver operator
characteristic, ROC) {1 £k . P <0.05 2 %A G it
B

2 &R
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Ky oy =, R Eg i E L (P>
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F1 ERA AIEWIEHSMBIRIEHBE MR F LR

jeizoeiil 184 87/97 53.52+9.79 2273 +2.01 64(34.78) 34(18.48) 34(18.48) 26(14.13)
PIFRYSIEZE 40 17/23 5279 +9.62 2254 +1.92 12(30.00) 7(17.50) 9(22.50 7(17.50)
SRS 40 21/19 53.81+8.92 23.07 +2.05 15(37.50) 5(12.50) 10(25.00) 4(10.00)
X'/ F1E 0.803 0.127 0.739 0.524 0.816 1.044 0.940
PH 0.669 0.881 0.478 0.769 0.665 0.593 0.625

AR 80(43.48) 36(19.57) 59(32.07) 26(14.13) 95(51.63) 46(25.00) 33(17.93) 17(9.24) 12(6.52)  41(22.28)
NEBIGIEAL  13(32.50  5(12.50)  6(15.00)  6(15.00)  20(50.00) 13(32.50)  8(20.00)  2(5.00) 2(5.00) 6(15.00)
ANEBIGIE 16(40.00)  7(17.50)  10(25.00)  4(10.00)  22(55.00) 17(42.50) 5(12.50)  4(10.00)  1(2.50) 8(20.00)

X P 1.666 1117 4974 0.550 0217 5205 0892 0.841 1.033 1.076
Pl 0.435 0.572 0.083 0.759 0.897 0.073 0640 0657 0.597 0.584
2.2 FhEBAEMREBEIRKZRLER P S0 R L A L BMIL L R A sl 18 M I I R G gk

Fils g 2 95 B S TR . 4 SRR I L e 62 9 e IEAR AN L PR AR I DR RE IR R R0 TG,
(51.67%) . JI 8 43 1] (35.83%) . /N 40 L9689 ) L x/ t K, 2 F ¥ LG T2 7 L (P >0.05) .
(7.50%) Mg 598 6 19 (5.009% ) , TNM 4331 . T . I8 WLEk2.

109 141 (90.83% ) , L . IV 41 11 61 (9.17%) . B4l &

®2 MEASHREBEIRKERILE

L 120 56/64 53.92£9.67 22.64 2.03 47(39.17) 26(21.67) 25(20.83) 19(15.83)
fii g 41 64 31/33 52.76 + 10.05 22.89 +1.98 17(26.56) 8(12.50) 9(14.06) 7(10.94)
X/ HE 0.053 0.764 0.802 2.923 2.328 1.270 0.825
P1E 0.819 0.446 0.423 0.087 0.127 0.260 0.364

fligase 55(45.83)  24(20.00) 40(33.33)  18(15.00) 64(53.33)  32(26.67) 20(16.67) 13(10.83)  9(7.50)  29(24.17)
R4 25(39.06) 12(18.75) 19(29.69)  8(12.50)  31(48.44) 14(21.88) 13(2031)  4(6.25) 3(4.69) 12(18.75)

XZ /t{E 0.779 0.041 0.255 0.215 0.401 0.511 0.377 1.046 0.178 0.707
PH 0.378 0.839 0.614 0.643 0.527 0.475 0.539 0.307 0.673 0.400
2.3 PhEASHAESRE CTRGIFEILE WISt E(P>0.05), W#E3,

MliE el 5t | E AL B I FEk 2.4 FEAESHAAE 7 T TAAbs RixKTF LR
B &5 i KR | SR AR R MHE R | B AR fiti g 20 5 Bl R 4 BB A& I 7E CAGE . GAGE7 |

R L U B IE SR RN S AR R A CT R R EAY L GBU4-5 \MAGE A1.,P53 7K 14 b4, 22 Bk RILAS 56
B, AR, 225 WERITFE(P<005) ;M4 2% ¥ESRIT%E(P<005); W48 & mE
BE N AR SRR BB R R HE] PGP 9.5, SOX2 K- [ FL#E , 2Rk AIKG B, 22 G
PR MEERERW LR, 2 B8, 2% SIF¥EX(P>005), k4,
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HRFETR, G CTRAARSARRAE . U 1 SRR 5 BT 12 WA A A A

®3 MEASMRERECTRBIFERR 6(%)

(A SILS B

251 n : NSNS & s 2

e Ik Ll i Wb HH Z  WERIEEE
g 2H 120 74(61.67)  46(38.33)  65(54.17)  55(45.83)  43(35.83)  77(64.17) 35(29.17) 25(20.83)
it 5& 2 64 24(37.50)  40(62.50)  26(40.63)  38(59.38)  15(23.44)  49(76.56) 4(6.25) 7(10.94)
X 1 9.792 3.062 2.971 13.123 2.849
P 0.002 0.080 0.085 0.000 0.092
4151 MHEZEERE SR RAUE S HHIE EHIME JY T B it 25 HIAE A TEFAAT
il 4 41(34.17) 58(48.33) 62(51.67) 56(46.67) 35(29.17) 44(36.67) 49(40.83)
Jiti e 21 14(21.88) 15(23.44) 12(18.75) 8(12.50) 5(7.81) 6(9.38) 18(28.13)
X 3.009 10.809 18.810 21.479 11.187 15.710 2911
PAi 0.083 0.001 0.000 0.000 0.001 0.000 0.088

®4 FEBASHRATTAAbSs FixKTFELLE [wmL, M(P,,P,)]

25 n CAGE GAGE7 GBU4-5 MAGE A1 P53 PGP 9.5 SOX2

MlifE4e 120 4.00(2.22,5.58) 8.10(5.30,11.55) 4.40(2.33,6.00) 5.45(2.73,8.98) 5.95(3.13,9.68) 5.35(2.60,7.98) 5.00(3.00,8.20)

filigdd 64 3.10(2.03,4.65) 5.55(2.03,7.58) 3.75(1.75,4.89) 3.60(2.10,5.75) 4.75(2.10,7.38) 4.95(2.43,6.88) 5.25(2.83,6.78)

VA 2.126 5.051 2.206 3.367 2.186 1.227 0.859
PIH 0.033 0.000 0.027 0.000 0.029 0.220 0.390
2.5 FhE4E SAA4E 7 T TAAbs PRI Z LL B T2 (P <0.05) ; Fi 4 B2 34 1L 7 CAGE \MAGE Al ,

Jiili 988 2H 5 fili % 4 J & 1ML 7 GAGE7 . GBU4-5 | PGP 9.5 [HME Rt 8¢, & x> K5, 2 R W L4 it
P53 . SOX2 BHPERM L 8%, & x> Kl , 2R W A% FE(P>0.05). WS,

R5 MEASHRE7TTAAbsPRMEZRLLLE:  #(%)

205 n CAGE GAGE7 GBU4-5 MAGE A1 P53 PGP 9.5 SOX2 735 TAAbs
it 2 120 5(4.17) 14(11.67) 21(17.50) 3(2.50) 17(14.17) 4(3.33) 18(15.00) 65(54.17)
Jifi ¢ 26 64 1(1.56) 1(1.56) 3(4.69) 1(1.56) 1(1.56) 2(3.13) 3(4.69) 10(15.63)
¥ i 0.262 5.691 6.041 0.013 7513 0.130 4.390 25.667
P1H 0.609 0.017 0.014 0.908 0.006 0.719 0.036 0.000

26 MAMIENERESESNRISIERNET  185D)] L TH T UE[OR =7.147(95% CI: 1641,

L R 2 E A I W i B R (75 =0 3112901, B il fE [ O R =7.486 (95% CI: 2.182,

Boo ) WA DRE 0= dE EF 1= By g 256811 = fE[OR =13.077 (95% CI: 2912,

B 2 (5 2 0 = 1) g (o S8T1S)1.T 5 TAAs Bl PE[OR =6.746 (95% CI:

) ) 1,933, 23.549) /2 12 Wi oAy fili ¢ 84 i g 9 1 B PR

0. JE=1) MiE(H =00E=1) BRIE(EH =0, (P <0.05). 3 6. 1UWTHEE W Logit (P) 76914
JE= 1) B MBEAE (5 = 0.2 = 1) = ik

0.438 x 2\ b ik 12 45 Bl K +1.967 x 32 8 78 AAE +
(75 =072 = 1) T TAAbs FRTECBITE = 0 BHTE = 1) 5 0135 5 00l 4F +2.571 x 25 W8 4iF +1.909 x 7 T TAAbs

i B AR iETT 2 R — i Logistic [B] U9 4317 , 45 FH ¥ , Homser—Lemeshow 5 5 i1 & 15 & (x* =4.064 ,
R R I 45 D K [OR =1.550 (95% CI: 1.298, P =0.851) , 5% B iZ F0 A5 780 0L KL 4F
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*6 FHREIFHERIS TR & [H & —A% Logistic @32 #7241
EES b S, Wald x {8 P OR fif Hed
TBR RR

ALS 0.978 0.577 2.868 0.090 2.658 0.857 8.240
EENINRERTIPN 0.438 0.091 23.369 0.000 1.550 1.298 1.851
KREFERAME 1.967 0.751 6.863 0.009 7.147 1.641 31.129
AMHAE 1211 0.623 3.780 0.052 3.357 0.990 11.378
EAIAE 2.013 0.629 10.245 0.001 7.486 2.182 25.681
Jeq R T A AT 1.279 0.821 2.428 0.119 3.593 0.719 17.953
23 UUAE 2.571 0.766 11.256 0.000 13.077 2912 58.715
735 TA Abs B 1.909 0.638 8.959 0.003 6.746 1.933 23.549
2.7 MIIfER E R RIS H RN il A B A Y12 1001
B E ST ol

ROC M1 443 Hr 45 58 W7, ShB% ik 2 485 i oK L 3¢ I
TR B RIE 23 I AE \ TAAbs FIEE AR 4112 Wi s 60f
T 7 96 T M 1 2 B 0 0,615 5 | e
0.624 ,0.671 .0.636 . 0.693 FiI 0.943 , £ 18 411 12 I 453 7 5o | CHEREGk
BRSNS R S T ] -
B AE 28 HUAE  TAAbs FiI A L2 15 197 452 70036 e e
fii ¢ 714 i 988 1) GO 53590 DA 29.2% (95% CI: 0.212, B T

0.382) .48.3% (95% C1:0.391,0.576) .46.7% (95% CI:
0.375, 0.560) . 36.7% (95% Cl:0.281,0.459) . 54.2%
(95% Cl: 0.448, 0.633) . 94.2% (95% Cl: 0.884,
0.976) , ¥ 5 M 4> 5 4 93.8% (95% CI: 0.848,
0.983) .76.6% (95% CI:0.643,0.862) .87.5%(95% CI;
0.768, 0.944) | 90.6% (95% CI: 0.807,0.965) . 84.4%
(95% C1:0.731,0.922) .84.4%(95% CI:0.731,0.922) ,
L2 f 7,

10045 5:7£/%
B2 Bl B hEIR S B FE RIS IR A ROC #h 4k

4 0.870 (95% CI: 0.752, 0.989 ) , i J& ¥ Hy 92.3%
(95% CI:0.640, 0.998) . %F 5 P}y 81.5% (95% CI:
0.619,0.937) ; b6 56 UE 21 () i £ F 1 LUK 0.842
(95% CI:0.710, 0.974) , FUEAE Hy 84.6% (95% CI:
0.546, 0.981) | ¥§ 5 ¥ K 81.5% (95% CI: 0.619,
0.937). W3,

2.8 ZHMRE TN SIIE
ROC M1 £k .7, ¥ 40 Uk 41 A9 it £ °F 1 2
=7 ML B ERREEEISETERIN A B RIS BN E S
95% CI 95% CI 95% CI

Bz BTE A% 55 %

TR RR AR RR TR R
NGNS DN - 0.615 0.564 0.665 29.2 0.212 0.382 93.8 0.848 0.983
SR AU - 0.624 0.556 0.693 483 0.391 0.576 76.6 0.643 0.862
EHIE = 0.671 0.610 0.731 46.7 0.375 0.560 87.5 0.768 0.944
23 AR - 0.636 0.580 0.693 36.7 0.281 0.459 90.6 0.807 0.965
TAAbs = 0.693 0.629 0.756 54.2 0.448 0.633 84.4 0.731 0.922
RIS WA -0.964 0.943 0.899 0.972 94.2 0.884 0.976 84.4 0.731 0.922
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10043 5+E/% 100-F5521%/%
BB IEZH AR
B3 2WiEER ROC M4k
3 iTig B <% NIl NI R O [ P B i R D s e N

ils 4 780 il 95 1) W R R A B RE R 24K
SR WIS B T R i ), 25 I g 0 B2 W
R T Bk, 92 W il A TR i g ok R A T
Jea B E R SN il O n] kA A
KN D GAE GG AR = FRAE AT ULEE , X il 98 2
114 Bh 2 W, {H il 355 CT A7 76 — 2 R PR pE R0 7
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