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[ E] B89 B S MR AEER TR 40 (circulating tumor cell, CTC) AL 5 I RFE PRI IE R , TR CTCITHEFE
DR B4 9 (glioblastoma , GBM )2 W 5 UG WAL A IR R B M (B . 7735 - IR 2018 4F 10 H—20224F-9 Atz Trint
PP — B I B ol 22 SR e Joe S8 8 3k 47 18], 430 T AR i AR R FH CTCBIOPSY® CTC 43852 B %] A1 Ja i o CTC k47
BT, HHR CTC IS MVRF SR U SRR SC R . S5 R RAITE 87.2% (41/47) K Bk F & v nT Rl 5] CTC,
GBM B MARHT CTC AU 2 5 THE GBM 55 (P=0.020) , AR Hif CTC 5 Mo 240 B - bk L 4 Ml LU (BB 1) T GBM I AR i 12
Wi. S5ARHICTCHILL , GBM B#H ARG CTC SR ZIN N EH, 2R B G X (P=0.004) . LIRSS mL &M ki
CTC=114 MBI {E K GBM S5 43 M7 CTC 4 511 CTC 41, Wit 18] A0 -8 (P=0.017) . R Mhr 4 3154 (P=0.031) LA K itk
UL 2 M 1140 (P=0.018) 22 R A G it B 50, MR =8 R WL 25 5o R sy CTC 2 1 S 2B A7 I CTC 41 W) W 4 i (P=
0.017) . S5t ARFT CTCH BT &4 H X 4> GBM M 5E GBM 23 . 15 CTC 41 GBM 15 5t 2% L #H7n CTC 40 Bl N
PrBl GBM IZ Wi AT S PEAL 9 2248 bR
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Clinical significance of circulating tumor cells in the diagnosis and prognosis prediction of
glioblastoma
CAO Bowen', WU Zhiqgiang', YU Ruilei’, WANG Xiefeng',ZHANG Junxia', YOU Yongping"

'Department of Neurosurgery , Department of Radiology ,the First Affiliated Hospital of Nanjing Medical University,
Nanjing 210029, China

[Abstract] Objective: The current study aims to analyze the correlation between clinical parameters and number of circulating
tumor cells (CTC) isolated from glioma patients and explore their possible clinical applications in early detection and prognosis
prediction of glioblastoma patients. Methods: A total of 47 patients hospitalized in the department of neurosurgery of the First
Affiliated Hospital of Nanjing Medical University between October 2018 and September 2022 were enrolled. All patients were
clinically diagnosed with glioma. CTCBIOPSY® system was utilized for CTC isolation and counting both pre - operatively and post -
operatively, after which hematological test results, radiology images and follow-up results were collected and analyzed to explore the
possible relationships among parameters. Results: CTC was detected in 87.2% (41/47) of patients pre - operatively. GBM patients
showed significantly higher CTC level than non-GBM patients (P=0.020). The combination of pre-operative CTC level and neutrophil
to lymphocyte ratio could aid the diagnosis of GBM. A decrease in post-operative CTC levels was observed in GBM patients and the
changes were statistical significant compared with non-GBM patients (P=0.004). GBM patients were further divided into two groups
that designated high-CTC group and low-CTC group based on a cutoff value of the pre-operative CTC =11 per 5 mL of peripheral
venous blood. Statistical significance was observed in white cell count (P=0.017) , neutrophil count(P=0.031) , and lymphocyte count
(P=0.018) , but not in radiology features. Follow-up data of GBM patients showed significantly shortened overall survival in high-CTC
group than low-CTC group (P=0.017). Conclusion: Pre-operative CTC counting readily distinguishes GBM from non-GBM patients
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and predicts adverse prognosis in GBM patients with higher pre-operative CTC number. It is a feasible candidate marker to aid the

diagnosis and prognosis prediction of GBM.
[Key words |
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o GBM (& AR CTC I 40m T GBM /i, 22
S G 2EE X (P=0.020) o #E— 4307 1L 2 45
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GBM 3, i bk B2 40 B LE 471 (P=0.012){I% T3 GBM
B TR/ G (P=0.762) ik B 4 it 55 (P=
0.769) F1 PLR (P=0.528) Jy i , M4 22 S LG 1T ¢
S BRUELAAN , WL ] e 4 o 1% 22 5 1
A ib B HA g it bR ifE (P=0.051) , {H IR A] I,
GBM B3 MR A AL L 451 55 T3 GBM R i
GBM /24 59F GBM [ % 7% IDH A2 15 15 J7 1HI 22 5
FETEGE 27 L (P < 0.001,3 1), IDH 28285 50 %F
JiE 98 FR i W S B B SCEOR L E T IDH 2§
7 R 5 B AR R AR R CTC HBUK S 22 5, UK

ISR R ) 22 R E SR L (2=—1.470, P=
0.142),

RS LA B 45 52 ROC 264558 CTC M 48
FrA T B GBM B2 W2k 01 . 45 3 s CTC it
BB T GBM B9 AUC 4 0.699 (95% CI:: 0.548~
0.849,P=0.010) , REFEF 0.462, F7 5% 0.952; NLR Hf
P GBM A9 AUC 4 0.679 (95%C1: 0.523~0.834,
P=0.037) , REUE 1.000, 55 5% 0.333; CTCHA NLR
#) AUC 24 0.789(95C1:0.660~0.919, P < 0.001) , R £
B 0.692, 15 5 0.875, 2 Wi e (F 2) .
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Figure 1 Light microscopic view of isolated CTC using

CTCBIOPSY®(x100)
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Table 1 Clinical characteristics of 47 glioma patients
febr GBM 4 (n=26) 4 GBM 4 (n=21) v PIE
TR (R 7 +5) 55.708 + 14.796 46.714 + 9.387 2.186°  0.034
PR (1)) 3.186°  0.074
5 19 10
o8 7 11
5 mLANE LA CTC LA, M(Pas, Pis) ] 6.000(1.750,19.250) 2.000(1.000,6.000) 2.332"  0.020
HAIEX10°/L, M(Pas, Prs) | 6.515(5.315,8.890) 5.230(4.470,6.695) 1.979" 0.048
FR PR AN [ X 10°4/L, M(Pas, Pss) | 4.330(3.075,5.568) 3.300(2.285,3.860) 2.200"  0.022
rR MR A L (% % ) 63.741 = 9.330 58.846 + 6.852 2.005°  0.051
WRELAIIL (X101, X % 5) 1.716 + 0.682 1.661 +0.572 0.296°  0.769
WRELAH LB (% , % + 5) 24.819 + 6.612 30.072 + 7.031 -2.633*  0.012
MM (X10 AL, % + 5) 204.923 + 50.141 200.048 + 59.695 0.304°  0.762
PLR[%,M(Pss,Ps) ] 140.495(98.078,154.518)  121.160(96.490,148.750)  0.631"  0.528
NLR[ % ,M(Pss,Ps) ] 2.385(1.948,3.360) 2.080(1.435,2.495) 2.086"  0.037
IDH () 25.889°  <0.001
AR 2 17
B 24 4
a:t K, b UKL, ¢ : RN 50
1.0 *
80 ';‘
0.8 - —~ 70 A
% 30
% 0.6 -|§
021 — CTC 2 101 \\\
— NLR ] ‘\\ X
— CTC+NLR & =\
0 T T =

0 02 04 06 08 1.0
1R

B2 ROCHZDHER
Figure 2 Results of ROC curve analysis

GBM 8.5 4 A im; CTC AL CTC 4L, FF I 4R
Hi CTC T HECFI MR A FR AR E R o 45 R BRI
T (P=0.017) PR 4 A 1%k (P=0.031)
P ik B 4R 50 (P=0.018) 22 - BB G2 X,
1Mz (P=0.188) NLR(P=0.938) 5 PLR(P=0.116)
ZSF G FE L. N R CTC [R) ko i 7R LR
SER R AR, IE—2 LB T AR AT CTC I HEURN
ARSI L R, 1R 260 GBM g HERR T
9 IR T4 AT MR 1 dif /D Ji 4 DICOM %5435 1) 28
LR 17 ) A AR AR A A A S R i
FL(P=0.137) K AT (P=0.659) 55 7K il 8 HEAE
(P=0.670)TEMAL R 2= R IEG T HE 2 (% 2).,

A AFE RET ARE
GBM# (n=26) 4EGBM4(n=21)
PIZL L, P <0.05,
B3 GBM5IEGBMAEEZEARFAGE CTCit#ILE
Figure 3 Comparison of pre- and post- operative CTC
counts in GBM and non-GBM patients

26 15 GBM £ 3 B U5 ik 78 vh 13 4 B 3
12 191 55 2 o BB 1 R O B 08T, 1 R A AR
f£. 17 Kaplan-Meier 4= 743 H7 i 7= AR CTC 20 745
YA A7t A (23.333+5.404) 4~ A, & CTC 434
F7H} 0] (8.643+2.516) 41 H , £ F A G it 2 X (P=
0.017,1&4),

3 % it

CTC A I Iga g ke Jid 7% - 20 A S/ L A 30
(1 Fie 923 240 I, 7 PR e ¥ ek R o A 4 AR
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Table 2  Clinical characteristics of GBM patients with different pre-operative CTC levels
B2 {75 CTC 41 (n=10) . CTC 4 (n=16) W/ E PiH
AW (% £ s) 51.300 + 17.043 56.938 + 12.974 -0.975"  0.349
P (1)) — 1.000
% 7 12
« 3 4
5 mLANA LT CTCHE AN, M(Ps,Ps) ] 21.000(17.250,25.000) 3.500(1.000,6.000) 4226 <0.001
FIZIE X107 AL, M(Pas, Prs) | 8.950(6.263,10.970) 5.881(4.633,6.653) 23720 0017
AL X 10" /L, M(Pas, Pis) ] 5.290(4.110,7.450) 3.350(2.880,4.928) 2161°  0.031
PRI LB (% % £ 5) 62.911 +9.028 64.260 + 9.770 0352 0728
A (X101, % + 5) 2.178 +0.811 1.428 +0.387 2738 0.018
AT LB (%, % + 5) 25.028 +5.196 24.688 = 7.525 0125 0902
/MR (X0 AL, % + 5) 221.500 +45.918 194.563 + 51.257 1355 0.188
PLR(%,% +5) 114.377 + 41.856 143.862 + 46.602 1630 0116
NLR[%,M(Pss,Ps) ] 2.535(1.963,3.180) 2.270(1.883,4.253) 0.105 0938
R (em® X £ 5) 68.014 = 41.619 40417 + 16.538 1672 0137
IKIARF [em’®, M(Pas, Pis) ] 51.251(25.360,113.283)  68.431(31.528,81.974) (498  0.659
IRIRIEE A (R = 5) 155.882 + 138.774 183.677 + 128.220 0435  0.670

a:t K, b ACIE G,

100 - — B CTC4H (n=10)

TR CTC UL (n=16)

504

A (%)

0 10 20 30 40 50
PR ()
B4 SCTCHASRCTCHAERELEEN

Figure 4 Survival analysis of high- CTC group and low-
CTC group
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FETIAEGBM . %4 S A TR S5 AT,
PR A N CTC M IR R WA 2EA T M o
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JE I CTC=1 4> AT Ry 3 7 150 U 8 b o 7 i
Jei b CTC I TS T 8 /b o AR AT e AR i
15 CTC ¥ GBM (& OSAIK CTC 8 3 1o 3 40, 1
FRAHT CTC /K FXF GBM 15 A7 Ui A (i, AR il i
CTCH#E/R GBM B E WG AR . 7EARJG CTC 27
[fil, GBM [ & & F RipI7 5 CTC ZRILA T %
Zhang Z 0 Hr 79 B WHO T 2 IV R TR
Wi 7 45 5%, 8 AR 5 vk il P CTC 5% B (4 4 mLL
HMEILCTC > 14%) A OSE CTC FIH: B o 2
g, HAE & PO B Th R J5 CTC AR B 1 5 0w
AT S OS A ARG . XL IE RIS S5 e
S HE T CTC B 7 i A E bR AN, 2558 0] (1)
UHAFAE— o [RINE

AW RHE—L R T GBM B CTC IS
M2 SEREAEIR I C R . SRR AT = CTC
i) GBM £ FIMIK CTC 19 GBM £ 3 1] 1 40 i 3%
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I3 WA 22 Tl A O R 5, S 4 v MR A B L O L A
005 241 <5 2 A 98 200 60 5 A S 2k e g e g £
IREEY 9 PN e 4 e R [ e R 2 )
YIRS, e PR 20 B IR T FR 3 S ANEE
Wang 42" & ARG M i rb M 240 BT 2508 0k E 20
1555 M ded ol B TR A5G, NLR > 3.2 7R il
JEARR o Zha 55> HR 40 G yie 414k it ULJE P Hh k4
M S B R LA PE A AT e ' T, &
IR A JE e 248 45 W19 PN IR T e e 4 T
O3 0 3 IEARSC, [RIB AR 4 AR A i vT 22 bk
67 4 i 475 4 30 HMGB1/RAGE/IL-8 flifie 1
g i i o LA IS A B R A1 S ks 20
BORT FR 43 I W TP RS S5 96 o A ) 9 E S I B B
AWFFE & I GBM H8 3 14 AR T H MRk 48 L 5 NLR
K- 8 3% 7 TR GBM i, CTC 5 NLR B 5 47
GBM ARSI R e , = TAE—Fa b st H
50 5 A M ARAT , $ER8 CTC 5 9AE I N 58 S5
K

] PN 2021 i O 2 e 240 B PR Rz FH A5 52 56 =5
for il £ R AE) I A, bR DL CTC AR R A
TR DN A E 328 0 1E I R R R B B e, i
S CTCHHECRT F T Z2 R 5244 i g 17 500 E A R i
Je VAT, 0 245 A ELAAR I 28 R CTC R 7 1 5
A3 I JA W A, -t 1 IE CTC ARG I 5 5 4114 1o
TS, (H AR B O 22 I PR AR 5% A4 B AT ok i — 25
Wil AW RPI R T CTC kil 78 ¥ B
GBM S I A2 W7 A0 7 e Hh i i AN, (H
FEAE— 2 JR PR kA 45/, SRy B e
H Rl e/ ] e R CTC YA A E SR G T By &
TG AETEXERE
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