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and MLR in Predicting the Prognosis of Brain Glioma Patients*
ZHAO Qing!, LIU Hong-yang'*, ZHAO Zheng-yu', GU Ling-ling’, XU Min’
(1 Department of Imaging, Huai'an Hospital Aftiliated to Xuzhou Medical University, Huai'an, Jiangsu, 223001, China;
2 Medical Imaging Center, Jiangsu Cancer Hospital(Jiangsu Cancer Prevention and Control Research Institute),
Nanjing, Jiangsu, 210000, China)

ABSTRACT Objective: To study the predictive value of Dynamic contrast-enhanced scanning-magnetic resonance examination
(DCE-MRI) quantitative parameters combined with neutrophil-lymphocyte radio (NLR) and monocyte lymphocyte ratio (MLR) in the
prognosis of brain glioma patients. Methods: 130 brain glioma patients who received treatment in our hospital from January 2020 to June
2022 were selected as the observation objects. All patients were treated with radiotherapy after brain glioma resection. According to the
prognosis evaluation, it was divided into good prognosis group (n=48) and poor prognosis group (n=82). Compare DCE-MRI quantitative
parameters, NLR and MLR in two groups; Unvariate and multivariate analysis of the factors affecting poor patient outcomes; The predic-
tive value of the DCE-MRI quantitative parameters combined with NLR and MLR was analyzed using the receiver operating characteris-
tic (ROC) curve. Results: There was no loss to follow-up at 1 year,and the levels of transport constant (Ktrans), extravascular space vol-
ume percentage (Ve), NLR and MLR in the poor prognosis group were significantly higher than those in the good prognosis group (P<<
0.05). The proportion of age, tumor grade Il ~ [V, low differentiation and postoperative radiotherapy in the poor prognosis group were
higher than those in the good prognosis group (P<<0.05), and the Karnofsky Performance Status (KPS) score was lower than that in the
good prognosis group(P<<0.05). Univariate and multivariate Logistic regression analysis found that the factors associated with poor prog-
nosis included Ktrans, Ve, NLR and MLR (P<<0.05). The ROC curve analysis found that found that DCE-MRI quantitative parameters
Ktrans, Ve combined with NLR and MLR had the highest predictive value for patients with poor prognosis, the area under the curve
(AUC) was 0.874, and the sensitivity was 95.21%, which was significantly higher than the results of other individual tests. Conclusion:
NLR, MLLR and DCE-MRI quantitative parameters are abnormally elevated in glioma patients with poor prognosis, with three combina-
tions can improve the predictive value in the prognosis of brain glioma patients, and it is worth promoting and applying in clinical diag-

nosis.
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W, BRAE T a5 R A G LR KA (Magnetic resonance ex-
amination, MRI) X} J 3% [ 18 IR HEA T2 W, (BAEAE — 2 AR
PHIRIZN L. AR, ZhAX S 3 4 7 MRI(Dynamic
contrast-enhanced scanning MRI, DCE-MRI ) 3 # v FH F1Ifi A&
TE VAR, AR E 1) X i e 9 S 2 W, FLT S B
4 0L 7 T 4 T A 43 AT SR S R0 BY T RE Ar b pE A fR kX
BTN BB R, SR, BAAE N PR 2=k 2 T B e
el o i A 50 S A 0 4 bt 5 Bt 3 Py 4 I, T G 9 A
HINBUGEE 5 FARZE B VBRI TR SO, AR ik
AT RI2E A7 S R 20 G o TR WL P 9 9 S I A B2 e
SIS 0 55 TR A T AR AE — 8 Wk . BBtk , DCE-MRI B% & ifi
TR A OLIAAE T BEAE MAAS [ 00 TH0 S8 A o b S 1A o I AF
KA GBS SN i A AT 4/ Ik B A T4 L (neu-
trophil-lymphocyte radio, NLR ) 5 Bz 4 145 / Ik EL 240 i 14
[ (monocyte lymphocyte ratio, MLR)AE M Il 1548 b5 , & %t
oG 2 SR A T fE B TR (B, ST bt AR 5 3R i 43 At
DCE-MRI 5 - 24054 NLR MLR X fii 15 J50 g 55 2 5 B 751
TR, LA A 85 B I PR T R0 1 Jr S8 4 SR (L) 2
B HGET .
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L1 WA
HEE 2020 4 1 1) 2022 4F 6 1 {ERRBE BT NN

JEAJE BT B 130 BIFE AR 4. HF 5 68 i, £ 62
B 454 40~79 % SE¥(63.47+ 3.74)% . BMI 18~26 kg/m?, -
15(23.30¢ 2.94)kg/m?, gkt B 4% 3~6 cm, F-14(4.61% 0.49)em,
% [K (Karnofsky Performance Status, KPS )34y 61~83 43,14
(70.26x 5.12)%5 . Mg 1~ 114% 54 4], T~V 76 i,
SHACRREE ARA L 75 1), gk 55 46 IlyRg 2SR . T 4 i R
BTV AN 20 4], S [a] A0 i 16 i, S48~ B 4 2
JEANAIRE 14 1), JEAR R B A0SR 14 6], =48RR 12 4,
A ROR ) A BT A MR 16 4], (] AR /58 Jie BT A A g 19
), e R AR 11 4], B REAnAEdE 8 . FAR R &bk
91 (5, FBATVIBRA 39 1], GHAbRHE:0 HBFE W2 2018 4/
B i e BORE 12T ATE VA DS I2 WidR ES 0 SRt CT MRI %3
AR 2= 7 S W SR A N o 7, HLZ 99 BRI 12 A I
IR 50 FAAERE & AE L 0 BRI R ST AR IR SR T 50
Fip =30 20 BEXFEBOAE, FOEFSME . HEBRR
E: 0 FHABZE B ;0 AR AL INIE ;0 FEAEO
JFB R B IhRE R H ;0 4 MRIZIWIZERIE ;0 K #igm;
0 AbFARYRUA R EZLEI 0 A RUTEESAE . AR
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1.1 ARFA*

1.1.1 DCE-MRI ZWi R EESH ST RN B FHEE
GE 3.0T(75 750W ) T LL PRI Stz i, (5 8 3
TE SRR A TS R B . 4338 5 50 S Sk SRR S T TIWI DL &
T2-FLAIR, 3% £ 14 R4 DU AH 5500 , BUASEOLER 1. X 1
FIGEPRELMSRR A , TE N DRI TS, IR 0.2
mmol/kg, {3 57 8 B & 3mL/s, [R5 20 mL (4 A= #LER K, v
S5 1 min 354, 658 F 884~ L36, DCE Hi# 3 MF51.

% 1 DCE-MRI EE5#
Table 1 The quantitative parameters of DCE-MRI

Longitudinal Repetition time of ) ) . )
Items . Echo time(ms) Matrix Spacing(mm ) Thickness(mm )
relaxation(ms) pulse sequence(ms )
TIWI 750 1800 24 320% 256 1 5
T2-FLAIR 2000 8300 120 320% 256 1 5
DCE - 2.8 1.1 128% 128 1 5

1.1.2 NLRMLR #&il  7£%F NLR MLR ¥ mf, B 75 B3 A
B Je vk HAMBCOLAMNE I 4 mL, 5@ A H A H S22 7 7600
R4 A SN AAC AT TSR R |, 45 E B 5 A S PR U I A5 25 B
#HA7 .

L13 aRBUSEM (TS WEEE s &5 8] TR, it 3)
YR B SBUT, A BhART3 538 5 81 (Ktrans ) K
I &2 ) R AR AR B 43 B (Ve DR TR, Il 8 SRR DR X, o
A S oA DX P S DX A B A ek, [ B 75 Sk T ot A5
7%, DL SIRFER DX 388 o Xof TR B T S 1 DX I e o g, 3 ik
2 Z W R IBHEAT G 3 PE XS , HaEAT S AN, A~
IO 3 W JaBOLF-HME, 3715 5 Ktrans J Ve {H., EidH

TEFUR , DL Rk B B A S it B E 45T 1 AERE T, BT
TSR BRI RS IRA s RS E T IR U R & A BEID
VERATTZ S, LR BE T 1 B L ) ()52 80 2023 48 11 A, [F] A
A F AT IRERE R A BGICETUE A B AA ChRIE, 9
ABUEARA ., RZWid A TG R i,
1.2 MEIEFR

LA G RGERE [EAEER . AF% . (R BTEFE%L (body
mass index, BMI) Ji %k B 48 KPS ¥4 i 732 e 26/
FARI ., BEARFHIT], Mgl DCE-MRI & & 24 (Ktrans
Ve) & NLR \MLR, FLR 2 FIZ2 K R 437 Hl A AN B A AR S R 2
431 DCE-MRI 7 # 248k 5 NLR MLR Xt 35 K R £ 35 1)
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SKFH SPSS21.0 A3, THEBERILIR IR, FAT 2 K
5. FFEIESA AR FORNEN (v 5)FR, SEAT t K56, 5%
i PR 3% 73 MR FH Logistic [A1J3 504173647, DCE-MRI % 5 244
A NLR MLR X il f5 AN KR 3 0 W0 AN (30 2 32 30 T4
FHE(ROC) LR 4MT . P<0.05 KB H G55 X,

2 R

2.1 #4H DCE-MRI £S5 #{ % NLR MLR 3Lt

Bl 1| AR5 SR A B, WUR AN K41 82 49, Tim K44 48 il
il J5 A K20 Y Ktrans Ve NLR K MLR 7K 45 157 B 425 B
B E(P<0.05), W#E 2,

3 2 W4 DCE-MRI EES# % NLR MLR #3 bt (vt s)
Table 2 Comparison of DCE-MRI quantitative parameters and NLR, MLR in two groups(xt s)

Groups n Ktrans(/min) Ve(%) NLR MLR
Poor prognosis group 82 0.25+ 0.06 0.30+ 0.11 247+ 0.69 0.26x 0.07
Good prognosis group 48 0.14+ 0.03 0.18+ 0.08 1.82+ 0.53 0.23% 0.06
t - 11.851 6.601 5.624 2.482
P - <<0.001 <<0.001 <<0.001 0.014

22 BRESTHEARPZINEE
TG AS B AH AR IR 43 2 1L~ IV 4% ARk R AR S5 ik
ST Y EL X5 s T BUR R4l (P<0.05),KPS 34T

J R (P<0.05) , PRZL ARSI BMI 45 HA 09k} b 55, 2 57
AR EP>0.05), 1% 3,

R3 BRESFHEARHZWER

Table 3 Univariate analysis of the factors of poor prognosis

Poor prognosis group

Good prognosis group

Clinical data t/a? P
(n=82) (n=48)
Gender(n, %) 0.105 0.745
Male 42(51.22) 26(54.17)
Female 40(48.78) 22(45.83)
Age(years) 68.74% 3.49 58.80+ 4.12 14.649 <<0.001
BMI(kg/m?) 23.29+ 3.27 23.30+ 3.45 0.016 0.987
Tumor diameter(cm) 4.60+ 0.53 4.63+ 0.47 0.324 0.746
KPS score( scores ) 67.29+ 4.38 75.33+ 5.49 9.183 <0.001
Tumor grade(n, % ) 13.769 <0.001
[ ~1I grade 24(29.27) 30(62.50)
I~1V grade 58(70.73) 18(37.50)
Degree of differentiation(n, %) 6.060 0.014
Low differentiation 54(65.85) 21(43.75)
Medium to high differentiation 28(34.15) 27(56.25)
Tumor type(n, %) 0.142 0.607
Pilocytic astrocytoma 12(14.63) 8(16.67)
Oligodendrocyte stromal cell tumor 10(12.20) 6(12.50)
Subependymal giant cell astrocytoma 9(10.98) 5(10.42)
Protoplasmic astrocytoma 9(10.98) 5(10.42)
Subependymal tumor 8(9.76) 4(8.33)
Ependymoma with anaplastic astrocytoma 11(13.41) 5(10.42)
Anaplastic oligodendroglioma 12(14.63) 7(14.58)
Glioblastoma 6(7.32) 5(10.42)
Medulloblastoma 5(6.10) 3(6.25)
Surgical method(n, %) 0.308 0.579
Total resection 56(68.29) 35(72.92)
Partial resection 26(31.71) 13(27.08)
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PL22 B E ST A 2SR E (P<0.05) NLR MLR
VLR e 240 Ktrans | Ve i {48 & (4F 1% KPS 143 Ktrans |
Ve NLR MLR % B A 5 43 f0FE B I - Aok =1, i 4y

1k =0; g 43 T~V =1, 1 ~ 11 4% =0), HiJ5 g [H 2 4
(BUEAR =1, B5 R4F=0)E57 Logistic [ ISR, AR
Logistic [aIH 4347 & B, Ktrans . Ve NLR }z MLR F} & 215 A
RAYFER R 2 (P<<0.05), L3 4,

F4 EEESTHEFARHBXER

Table 4 Multivariate analysis of the factors of poor prognosis

Itmes B SE Wald «* P OR 95% CI
Ktrans 0.225 0.442 3.944 0.031 1.252 1.023~5.934
Ve 0.401 0.584 4.034 0.019 1.494 1.017~9.942
NLR 0.705 0.320 5.102 0.002 2.023 1.137~7.988
MLR 0.363 0.407 4.027 0.023 1.437 1.229~11.950

2.4 DCE-MRI EES#EBt& NLR . MLR XA R B9 FTm 4
=i

F 8 ROC £k /047 & B, DCE-MRI 5E £ 2% Ktrans Ve

HR5 NLR \MLR X Filfi A B8 B AN (e e s, JEZR R 1w
FR(AUC) Ny 0.874, RELSEN 95.21%, W] b v T HoAb 45 35T g
K ZE R, WAk S K 1.

% 5 DCE-MRI £ ES#{B% & NLR MLR XHER R BN ES 47
Table 5 Analysis of the predictive value of DCE-MRI quantitative parameters combined with NLR and MLR in patients for poor prognosis

Itmes AUC Sensitivity( %) Specificity( % ) Youden index Truncation value 95%CI
Ktrans 0.772 90.18 88.49 0.787 0.175 0.514~0.903
Ve 0.703 88.34 85.28 0.736 0.208 0.508~0.937
NLR 0.681 82.56 79.33 0.619 1.86 0.439~0.858
MLR 0.549 79.27 77.24 0.565 0.17 0.408~0.794
Four items combined 0.874 95.21 87.34 0.826 0.613~0.995

1.0
0.8
.g' 0.6
2
‘5 Four
5 O items combined
©w 047 —{3— Ktrans
—O—Ve
—/\— NLR
02 —O— MIR
@ H 9 A @ Cut-off point
0.0 L L L L L L

.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
B 1 DCE-MRI EE5#BA NLR MLR 3 H A R MFNME
Fig.l The predictive value of DCE-MRI quantitative parameters combined
with NLR and MLR for poor prognosis
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Ve NLR F MLR 7K1 5 i e 5 35 (91 R0 Je BLAT ROk
W o TR PRI Al A 8 A T Bk g TR 1) — A R SRy
fE, HIUGFAE 25 5 0 R U A5 i S 2B e D WArAEART]
] b 43 G 1T 25 9388 05 1 R FH T S S b T4 S TR AR 1Y
Tiifg , 4 DCE-MRI (€ i 24, Ktrans J& T 0] %M 45758
B SRS M S RS A, SRR R R B RIS W AR rh
Xof L0 BE A% R S R A 1 457 P 41 4 48 B ] st St 32 46,
F I 2 A S 20 R A A/ B R A T R 1 (B D 2 Ktrans,
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