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ABSTRACT

Objective To investigate the predictive value of 18F-deoxyglucose (FDG) PET/CT imaging for
murine sarcoma virus oncogene (KRAS) mutation in lung adenocarcinoma. Methods The imaging
and pathological data of 120 patients with lung adenocarcinoma who received '8F-FDG PET/CT
examination in our hospital from January 2019 to May 2022 were retrospectively collected, The
patients were divided into a modeling group (80 cases) and a verification group (40 cases) by cross-
sectional stratification, and the patients in the modeling group were divided into a mutant group (22
cases) and a wild group (58 cases) according to whether the KRAS gene was mutated. The clinical
data and imaging characteristics of the two groups were compared. The clinics model, Rad model
and Combine model were established according to clinical data and imaging characteristics to predict
the mutation of KRAS gene in lung adenocarcinoma patients. Receiver operating characteristic (ROC)
curve, calibration curve and clinical decision curve were used to evaluate the predictive value of the
three models. Resufts Clinic model of patients in modeling group = 1.168+0.976x gender +0.041x age
+1.298x smoking history, Rad model=1.451+1.412xorig_shape_MAL+1.274x wave_LHH_GLSZM _
GLNU + 0.925x wave_HHH_GLDM_DE+0.753x wave_HLL_FO_Minimum+1.168xwave_HHH_FO_
TE, Combine model =0.943+ 0.305x gender +0.351x age + 0.941x smoking history +0.795x Rad-
score. ROC curves of modeling group and validation group showed that the three models had good
predictive efficiency. Delong test found that the area under ROC curve of the combine model in the
modeling group and the verification group was significantly higher than that in the Rad and Clinical
models (all P<0.05). Calibration curves show that all models have good fitting effect in modeling group
and verification group. The clinical decision curve showed that the combine model had higher clinical
practical value in the modeling group and the validation group than the other two models. Conclusion
The combination of 8F-FDG PET/CT imaging and clinical features has a good predictive value for KRAS
mutation in lung adenocarcinoma patients.
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1.2.1 —miERINE BIERBFRAVESRE RKER, 81
MR FiR. RIRE. BHAUE. BHEER. BRERENKRASE
ARLTE R,

1.2.2 BB AERNEE #FHAXEGE Discovery Elite PET/CT{N#
TEGRE, BEEREHEREL6hM L, TEMBEEHIE
5-Tmmol/L, RBEEERET514.4 MBq/kg “°F-FDG(ZEEGE
MINI traceEE B EIGEMNRBZ & 7=, ML >95%), F5EL hit
TEGXRE, B—RE L EMERZRERECT, 3EBRN50-
80mA, HIEBERN120kV, PETHECEMNRBIZHEEME N
B8, JHWSNIKAL, BNKRA@ETERIN2min, FRACTHE
BIEHTEGN=RIRE, EREHTEGER, ERREN3
R, BBANN200mm, BKLE,

1.3 ERARTRN ELFFEFRNIFARAUIBRRESRFEALAR
A, #IT%R. BE. Kk, a8, YIRE, B
QIAampDNAFFPEXRE & IEENY) /1 #1TDNARREY, ARSHER
Ry IS MBRHR T R A AT KRASERE R TIF R EH 1 THM,
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1.4.2 RRAFFE FEAPython 3.7.10MPyradiomicsiRik
SPET/CTRGAFRFEHITIRE, BEREMEXEM (gray
level dependence matrix, GLDM). REXIEA/NEE(gray
level size zone matrix, GLSZM). REH45EFE(gray level
cooccurrence matrix, GLRLM). —P(first order, FO). RE
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B+ ERXWIE ARG,
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24 R

2.1 BRANBIEAN—RIGKRAR LR EEANKITASRE

IRARFERILEE, ZRERITFERX(P>0.05), W&
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HEB1n (%)) 0600 0439 jrgyn(%)] 7468 0.006
% 42(52.50) 18(45.00) % 17(77.27) 25(43.10)
T 38(47.50) 22(55.00) " 522.73) 33(56.90)
F (%) 58.77+7.33 59.64+7.16 0.618 0.538
AR [N (%)] 0.069 0.793 FiR (%) 61.31+7.81 56.23+6.85 2.849 0.006
5 32(40.00) 17(42.50) IR IR SE [N (%)] 7.064 0.008
x 48(60.00) 23(57.50) =) 14(63.64) 18(31.03)
BRI (%)] 0.020 0889 & 8(36.36) 40(68.97)
Es 25(31.25) 12(30.00) EEREHUEN(%)] 1.026 0.311
=15 55(68.75) 28(70.00) = 5(22.73) 20(34.48)
B [N (%)) 1.524 0.677 B 17(77.27) 38(65.52)
b 20(87.50) 10(25.00) T AIEN(%)] 2.419 0.490
FERR T 7(8.79) 3(7.50) pael il 8(36.36) 12(20.69)
AR 33(41.25) 13(32.50) i 1455 610.34)
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FHER(Cm)  421£1.02 4.13+1.33 0.365 0716  ARLM 8(36.36) 25(43.10)
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2-4%3 24(30.00) 10(25.00) ECOGITH (%) 4.906 0.027
ImPR 53 HA 0.204 0.903  0-1% 12(54.55) 46(79.31)
15 25(31.25) 14(35.00) 2-4% 10(45.45) 12(20.69)
1145 35(43.75) 16(40.00) 55534 0.838 0.658
11147 20(25.00) 10(25.00) - 8(36.36) 17(29.:3)
KRASER 0.800 0.371 - 104545 2543.10)
RLH 22(27.50) 8(20.00) ’ : '
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TE, KRASEFRZERZMFENREZEMNZ R ZE ogistic@)3
DITEEAD, FRMKRIFR, E5). FiR. RIEEFMERESR
EKRASERAR TR EIREAZR (P<0.05), RERAN=1.168+
0.976 X M31+0.041 X F#§+1.298 X I MHSE

&3 ZAElogisticEAZH EMKRASEERENERER

A5 g SE Wald P OR 95%Cl

TR LR
i 1.168 0.524 4964 0.008 3.214 1.236 4.325
HA(B/%) 0976 0.325 9.027 0.020 2.655 1.224 3.265
Tl 0.041 0.114 0.130 0.001 1.042 1.022 1.189
WMESE(B/FE) 1.298 0.412 9.930 0.002 3.663 1.233 5478
ECOGiITH 0.063 0.332 0.036 0.124 1.065 0.625 2.003
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2.3.1 REAFRHIDAR FAPyradiomics B MERATD
BENRAEX D FIRENI466 M HEAFHIE, TBITEEN
PIfE, FREF866MFE; BNRRRI00MHZEIFELASSO
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XM (AEXMES/NT0.9), WEILFTTR.
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Rad = 1.451+1.412X orig_shape_MAL+1.274 X wave_LHH_
GLSZM_GLNU+0.925X wave_HHH_GLDM_DE+0.753 X wave_
HLL_FO_Minimum+1.168 Xwave_HHH_FO_TE, HiRiEAR
ITEHEEHAFF59Rad-score,

2.4 BEATNERME ETFRad-score 5IGREEZMBEE ST
RA, K5, HitEHCombine il #A1=0.943+0.305 X 43I
+0.351 X FE{#%+0.941 X A +0.795 X Rad-score,

2.5 Fd IR

2.5.1 ROCHIZIFHIEE! ROCHANITERE R, WE2. X6,

ClinictRE 7 E IR A 2 T EF290.765(95%Cl: 0.721-0.815),

ERIEAA70.764(95%Cl: 0.711-0.821), RadiEEIAYELE T
EF14551790.851(95%Cl: 0.802-0.921)F10.849(95%Cl: 0.788-
0.917), BIRAMIIFLAFPRadZE S5 CliniciRE & Delongt@ i &
N, MAIER B ERYERITER N (39P<0.05)s Combinet®
B BARA I A P AV S T EFD 59 51790.922(95%Cl: 0.852-
0.947)#10.920(95%Cl: 0.849-0.950), £&DelongitieEEHREE
SFFEILARadIERIANCliniciE A ($9P<0.05),

2.5.2 ROERLITERAE Hosmer-Lemeshow I B RAHE
BRI ESTNME—SE R, BREATRSINTNGE

Jg’ J[—ILJ3O

2.5.3 IGFRRARHE DT REMEDITRA, EFRANEHEST
ElR (FEHEE>20%), CombinetlE R EE S FCliniciE
Al RadiEREFNRIRMRL, WBACombineiRE R e ES, BF
BENEFRESIRKRNE.

&4 SR ELogisticEARHMELEL N5 KEFRHIT

4B 5 B SE Wald P OR 95%Cl
TR allfc}
BEE 1.451 0.521 7.753 0.002 4.266 2.562 6.874
orig_shape_MAL 1.412 0.478 8.732 0.021 4.106 2.478 6.366
wave_LHH_GLSZM_GLNU 1274 0512 6197  0.001  3.577 1867 4523
wave_HHH_GLDM_DE 0.925 0.412 5.037 0.011 2.521 1.256 4.032
wave_HLL_FO_Minimum 0.753 0.425 3.142 0.018 2.124 1.223 3.247
wave_HHH_FO_TE 1.168 0487 5747 0023 3214 2110 4256
#%5 Rad-scorefIClinicBt & PR 6 = FIRBZE BB 1A PR FINRBE
285 B SE Wald P OR 95%Cl baK::| ki) AUC 95%Cl BREE (%) BRE (%)
TBR PR BEA  ClinicigsY 0.765 0.721-0.815 0.715 0.726
BB 0.943 0.321 8.618 0.001 2.566 1.425 5.244 RadtZZ! 0.851 0.802-0.921 0.811 0.821
M51(%8/%&) 0305 0.300 1.030 0.012 1.356 1.241  2.355 CombinetZ2! 0.922 0.852-0.947 0.924 0.910
T 0.351 0.288 1.488 0.010 1.421 1.124 2.465 IR Clinici®3Y 0.764 0.711-0.821 0.714 0.727
WHRSE(B/X) 0.941 0.332  8.030 0.003 2.562 1.542 3.052 Radi®#E! 0.849 0.788-0.917 0.812 0.824
Rad-score 0.795 0.300 7.019 0.005 2.214 1.236 4.321 Combinef®2! 0.920 0.849-0.950 0.919 0.908
o (15}
o

BIA-BLC Jifi BiH 4 % (R 41 2 AL LASSO Bl V3 7 2 F AR X M4 e T

i orig: BUSE{R; shape: JUIRARAE; MAL: KK F; wave: /ANWIEH; L: {3, H:

4% DE: MW, FO: —M; TE: HebE.

GLSIM: A% JE K A/NEME; GLNU: KEAHASE; CLDM: 4%
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B2A-B&12B Rad. Clinic% CombineAs B T fifi B & B 4 KRAS 28 T ROC i 4 ;
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(F24: g4 H2B: BhiF4l)

B 3A-H 3B Rad. ClinicCombinet & F i s B HKRAS S LA i % (BI3A: ZE4l; 3B WKif4l)
BI4A-B14B Rad. Clinicf Combine % F il Jif f5% B # KRAS B An o JR A 4l % (BI4A: ZEAE4L; [E4B: I43E4D)
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FEREKRASE AR THFNN GRS, KDelongbB L,
BIEAMBIETAR=FER NN ELR, ERNERTEE
X, TR RAICombinetEH, RadiEEFMCliniciEHY, 7
ARERREME TN S ERERIEANBITATNRERE, &
NEERWINS RERRIYRIT, 1, BEAREATUIER
HMEEEFEED T BIFERIEE, 12REES TR 15 PR R
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FMANE,
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