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Correlation between Ki-67 proliferation index and “F-FDG PET/CT metabolic parameters in
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[ Abstract] Objective To investigate the correlation between the proliferation index of
proliferating nuclear antigen Ki-67 (called Ki-67) in different pathological subtypes of non-small cell
lung cancer (NSCLC) and the metabolic parameters of 'F-fluorodeoxyglucose (FDG) PET/CT.
Methods The clinical data of 134 patients with NSCLC diagnosed by histopathological examination
in Renmin Hospital of Wuhan University from March 2018 to August 2020 were retrospectively
analyzed. The patients included 86 males and 48 females, aged 39-85 (63.9+9.1) years old. All patients
underwent "“F-FDG PET/CT and high-resolution CT (HRCT) imaging before surgery. Metabolic
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parameters, including maximum standardized uptake value (SUV,,,,), tumor metabolic volume (MTV),
and total lesion glycolysis (TLG), were extracted from the PET/CT images. Tumor size and CT
morphological features were obtained from the HRCT images. Mann-Whitney U and Kruskal-Wallis
tests were used to compare the differences in PET/CT metabolic parameters and Ki-67 proliferation
indexes among different clinicopathological features. Pearson and Spearman correlation analysis were
used to correlate PET/CT metabolic parameters with Ki-67 proliferation index in different pathological
subtypes. Results  Significant differences were found in Ki-67 proliferation index, SUV ., MTV,
and TLG among the 134 NSCLC patients in terms of tumor stage, tumor size, pathological type, lymph
node metastasis, and CT morphological features (Z=2.634-84.842, all P<0.001). The Ki-67
proliferation index in all patients was positively correlated with SUV ... MTV, and TLG (+=0.787,
0.309, 0.651; all P<0.001). The Ki-67 proliferation index of poorly differentiated adenocarcinoma
(solid + micropapillary predominant type) was correlated with SUV,,,., MTV, and TLG (+=0.492,
0.652, 0.603; all P<0.05). However, the SUV,,, and TLG in the well-differentiated adenocarcinoma
group (adenocarcinoma predominantly adherent) and the SUV,, in the moderately differentiated
adenocarcinoma group (acinar+papillary predominant adenocarcinoma) were correlated linearly with
the Ki-67 proliferation index (7=0.568, 0.567, 0.671; all P<0.05). Conclusions The Ki-67
proliferation index of NSCLC was correlated with "*F-FDG PET/CT metabolic parameters SUV,,,,
MTV, and TLG. The highest correlation was obtained with SUV .. The correlation degree of Ki-67
proliferation index with different "F-FDG PET/CT metabolic parameters varied in different NSCLC
pathological subtypes.

[ Key words ] Carcinoma, non-small-cell lung; Positron-emission tomography; Tomography,
X-ray computed; Fluorodeoxyglucose F18; Ki-67 antigen
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Table 1 Comparison of Ki-67 proliferation index and "*F-FDG PET/CT metabolic parameters among different clinical features of 134

patients with non-small cell lung cancer

Ki-67 SUV

MTV TLG

FEAE %5 (%) Z{E(PfH) Z{E(PfH) Z{E(P{H) ZH(PH)
ixs, % Xts (x+s, cm®) ixs, g

AR 0.239(0.811) 0.808(0.419) 0.287(0.774) 0.603(0.546)
2654 69(51.5) 3254242 11.1+7.8 16.2+17.7 159.6+266.5
<65% 65(49.5) 32.8+23.6 11.546.5 15.9+19.5 136.0+213.5

PER 6.022(<0.001) 5.473(<0.001) 1.332(0.183) 4.306(<0.001)
3 86(64.2) 41.0+21.7 13.746.7 18.5+20.8 196.7+281.1
7 48(35.8)  17.2+19.3 7.0+5.8 11.5£12.8 61.2+104.1

JirEg 43 1 4.002(<0.001) 5.075(<0.001) 4.836(<0.001) 5.871(<0.001)
[+1 93(69.4)  27.0+23.0 9.1£5.9 10.7+11.8 66.7£110.9
m 41(30.6)  43.0+21.0 16.4+7.2 28.2424.6 326.24344.5

Jibged AN 4.605(<0.001) 5.857(<0.001) 7.551(<0.001) 8.236(<0.001)
>3 cm 73(54.5)  39.8+23.1 14.5£6.6 2424217 244.74286.0
<3cm 61(45.5) 223£21.6 7.6£6.0 6.3%5.1 32.7482.7

s HL Y R 6.026(<0.001) 5.912(<0.001) 2.634(0.008) 4.892(<0.001)
i) 89(66.4) 23.7421.3 8.9+6.8 12.6£15.6 99.6+228.5
WRRANNEE  45(33.6)  49.0+18.3 16.145.3 22.8421.2 243.84241.1

LR 3.908(<0.001) 4.610(<0.001) 2.997(0.003) 4.828(<0.001)
Bt 90(67.2)  42.3420.1 9.3+6.6 12.6+16.1 98.9+194.9
FH 44(32.8) 26.8+24.4 15.446.6 22.5421.5 249.0+293.7

CTIEAS2FHH1E 45.474(<0.001) 70.042(<0.001) 62.331(<0.001) 84.842(<0.001)
A3 70(52.2)  42.0421.5 15.4+6.2 24.9422.0 263.84290.3
451 43(32.1)  28.7+223 9.244.9 5.0+3.3 26.8+21.3
BELEY 21(15.7)  7.0+5.2 2.140.8 9.0+3.9 11.448.1

T Ki-67 JARMUETESIUN; FDG bt A %0 ; PET MIER T A SR REAR; CT NIHHEIURZEA; SUV 0 IRAREISRE

Bl s MTV MR (AR TLG S s
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NSCLC S HEIRTT, JEHIE AT HES DA
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Table 2 Comparison of Ki-67 proliferation index and '*F-FDG PET/CT metabolic parameters in different pathological subtypes of 85 patients

with invasive adenocarcinoma (X + s)

S B Ki-67(%) SUV x MTV(cm®) TLG(g)
MERE Ny 278 (n=22) 9.0+7.0 3.9+3.7 7.5+4.2 16.8+20.4
Btk £ 7 (n=28) 24.0421.9 8.4+5.4 12.2+14.2 66.5+105.3
AR A FER (n=12) 18.0£13.0 7.444.1 8.9+7.1 46.4455.3
FLR ARy 5 (n=9) 41.0+19.0 16.0+8.9 17.1+16.9 257.0+444.6
SN E R (n=14) 36.0+£18.9 13.545.5 15.7+12.2 153.4£150.3
Z(H 26.403 32372 6.837 0.870
PE <0.001 <0.001 0.145 0.929

E: Ki-67 AAEIEZHUR ; FDG AR A A PET HIERFRIBIERBA; CT AHAIRZEIEAR: SUV 0 F iR IbRE
LB s MTV S ROHAER; TLG S pliiee s A

£ 385 GIARSMUAR R R A I 5 1Y Ki-67 WAE46 %L, "F-FDG PET/CT {RIMH B4 AL (R + 5)
Table 3 Comparison of Ki-67 proliferation index and "*F-FDG PET/CT metabolic parameters in different differentiation degrees of 85 patients

with invasive adenocarcinoma (X + )

SRR Ki-67(%) SUV ax MTV(cm®) TLG(g)

E A (n=22, WiRE Sy 32 Y) 9.0+7.0 3.943.7 7.544.2 16.8+20.4
TS (n=40, RRIUEHFLIAR EAY) 22.1420.2 8.15.1 11.2+12.8 60.5+94.9
B (n=23,  SEARREFLIIR A 32 7) 37.5+19.7 14.4+7.3 16.3£14.6 194.04312.9
Z(H 21.074 21.410 1.903 13.983

Pl <0.001 <0.001 0.386 0.001

T Ki-67 NANMIEAIZTUE; FDG A M A% 0 s PET WIEH 7R WTZ B8R CT HIHTEAIREEIEAR s SUV o KIS
ERHUE s MTV o AR TLG Jupliieie ok
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A /I 20 L fii e 58 19 KGi-67 HY5E 46 405 “F-FDG PET/CT A S B AH G Ki-67 M AN MG SAL PR ; FDG by JU M U 454
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Figure 1 '"F-FDG PET/CT images of different pathological subtypes of invasive adenocarcinoma Figure 2 Correlation between Ki-67

proliferation index and *F-FDG PET/CT metabolic parameters in 134 patients with non-small cell lung cancer

T4 45 GIBRIRYIIRE B A R IRR LT R Ki-67 HITE4E4L. “F-FDG PET/CT RIS HUN b4k (R + )
Table 4 Comparison of Ki-67 proliferation index and "*F-FDG PET/CT metabolic parameters in different pathological subtypes of 45 patients

with squamous cell carcinoma (¥ + s)

P R R Ki-67(%) SUV MTV(em®) TLG(g)
EffbEl(n=19) 50.0+£15.0 18.1£5.5 33.4420.3 386.24276.6
AT (n=24) 43.0+18.0 14.745.6 19.1+23.3 189.94222.6
HJRFE(n=2) - _ _ _

ZfH 2.096 1.736 2.177 2.494
PE 0.036 0.082 0.030 0.013

T Ki-67 MANMIEFEM BTG FDG A HEB AR ZHE; PET MIER T RHWIZ RBAR; CT HHHENRZHEEAR s SUV 0 FIRKPRIE
BRI ; MTV R Mo RAE; TLG AWEEE it . —FORTEI AR

B MR . Ki-67 SR EIIAE, BAR K67 SRMERREAIRZEEY ) BT Ki-67 fE4H U
J& NSCLC 21 f s 5 i A Wb iy, BRERAME  Ks Mg R gnisa ki i o] REfE e w22, AR
Ki-67 BRI AEAE—E R bR, GEEEMZE . NWAJR L IR k2 FARIERAY NSCLC ¥,
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|5 85 (I B SR AN IR B R AN S (LR BE 1Y Ki-67 HEFEREL 5 “F-FDG PET/CT RIS S 4 e
Table 5 Correlation of Ki-67 proliferation index and "F-FDG PET/CT metabolic parameters in different pathological subtypes and

differentation degrees of 85 patients with invasive adenocarcinoma

e SUV ax MTV TLG
Ki-GTIRA e P e Pl o Pl
AN TRY G BT F64 3 i) 74 i
IRE Ay F A (n=22) 0.568 0.006 0.042 0.852 0.576 0.005
Biit R A (n=28) 0.719 <0.001 -0.289 0.136 0.491 0.008
A B F R (n=12) 0.795 0.002 0.212 0.508 0.477 0.017
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