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U BN E . [J735 ] $EEL 2018 4F 1 A 2 2021 4F 1 75 it 5 15 2 B 55 B 1 e 42 32 0T 19 122 1) B
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M5, R ZIAHE TAVERFE (receiver operating characteristic, ROC ) fl1 £ 20 7 GNRI il ] £ NH 587 £ 3 il J7 Uk
PERLRE . R AR H GNRI V13845 Sk S i 2B 3 49 R 8 3R 1R W 41U 32 A 41, W Kaplan-Meier 2 1 Log-
rank K596 20 M P 40 B 4 4R B FF 3R (overall survival , OS) Fl G I7E 4b 54 %% A= 17 2R (distant metastasis free survival ,
DMFS)2: 5, [455 ] B J % 07 W1 18] GNRIL #E4 7B AIR (F=78.797, P<0.001) , Y7 HEHT A8 % GNRI B AIK IR
JE R T 0 W) 0T AR A GNRI IR Tl y7 B8R & (F=17.538 ,P<0.001) , ¥ F A R & AR 28 5 T 0T fUsk
B (P<0.05). ROC T &4 Hrds R BoR , 57 b BT 45 90 GNRI 1900 B Al S A8 5 07 508k 1 il 281 i AL 4y
S 0.781 Fii 0.886 , 45 57 i 43 4l by 72.8%F1 81.5% , RABEE 43501 70.7% M 85.4% . A= A1 53 M {75 RO | TBUIT
OUTE R EREFREMNERARLEBEN 44 0S 430~ 81.2% vs 35.4% 83.3% vs 51.0% .100.0% vs
52.5% ,4 5 DMFS 4354 75.5% vs 26.9%,82.4% vs 44.4% ,100.0% vs 47.0%, WizZH[a] OS Fll DMFS 4% 25 F44
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Predictive Value of Geriatric Nutritional Risk Index for Radiotherapy Sen-

sitivity and Prognosis of Patients with Nasopharyngeal Carcinoma

LU Dasong, FENG Yongjun, WANG Wufeng, MOU Zhonglin, ZHAO Na
(The Second Affiliated Hospital of Hainan Medical College , Haikou 570311, China)

Abstract: [Objective] To evaluate the application of geriatric nutritional risk index (GNRI) in prediction of radio-
therapy sensitivity and prognosis of patients with nasopharyngeal carcinoma(NPC). [Methods] A total of 122 patients
with NPC treated in The Second Affiliated Hospital of Hainan Medical College from January 2018 to January 2021
were enrolled. GNRI of patients was calculated at 1 week before radiotherapy(pre-radiotherapy), 4 weeks after radio-
therapy(mid-radiotherapy) and end-radiotherapy. NPC patients were divided into radiosensitive group and radioresis-
tant group according to radiotherapy response, and the GNRI changes and differences between the two groups dur-
ing radiotherapy were compared by repeated measure analysis of variance. Receiver operating characteristic (ROC)
curve was used to evaluate the efficacy of GNRI in predicting radiotherapy sensitivity in NPC patients. At the same
time, NPC patients were divided into normal nutrition group and malnutrition group according to the results of GNRI
calculation, and the 4-year overall survival(0OS), distant metastasis free survival(DMFS) of the two groups were ana-
lyzed by Kaplan-Meier and Log-rank tests. [ Results ] During radiotherapy, the GNRI of patients with NPC decreased
progressively (F=78.797, P<0.001), and the GNRI of radioresistant patients decreased more significantly. The GNRI
of radioresistant patients was lower than that of radiosensitive patients (F=17.538, P<0.001), and the incidence of
malnutrition was higher than that of radiosensitive patients (P<0.05). ROC curve analysis showed that the area under
the curve (AUC) of GNRI in predicting radiotherapy sensitivity in mid-radiotherapy and end-radiotherapy was 0.781
and 0.886, the specificity was 72.8% and 81.5%, and the sensitivity was 70.7% and 85.4%, respectively. Survival
analysis showed that 4-year OS in patients with normal nutrition and malnutrition in pre-radiotherapy, mid-radio-
therapy and end-radiotherapy were 81.2% vs 35.4%, 83.3% vs 51.0% and 100.0% vs 52.5%, respectively, and the
DMFS were 75.5% vs 26.9%, 82.4% vs 44.4% and 100.0% vs 47.0%, respectively, there were statistically signifi-
cant differences between the two groups (P<0.05). [Conclusion] Nutritional status of NPC patients deteriorates pro-
gressively during radiotherapy. GNRI may be used as a predictor of radiotherapy sensitivity and survival prognosis to
guide the clinical treatment for NPC patients.

Subject words: geriatric nutritional risk index; nasopharyngeal carcinoma; radiotherapy sensitivity; prognosis
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S 8 2 TR DL A Sk BB MR 2 —
RTMER AR )TV E R T X oy 3 Sk S
JibIe B 60% LA L, K4 1K 10/10 J7~30/10 J7
TBCYT 2 B WA 4 1 B YR T O X, T R S R R
JEEREIBE 58 | A WA R XA 45 2 1) 2 17 2 5 SRR 8 7R B
NI/ [ e b i 1 S — I AE R, LA XS BE
OMTER A RIS e, R ARG 22 FEE AR D 1Y
MCEAEHIT B B EFRIROUEFELEAL P8 A 7R S
TR O I BT E SR A E R K 40~80%, £
WFFEIN T TR R 2 ok A0 Lo M 8 200 i X 5 7 ) G
P20 A AR AR TR B, DR A 5 5 PP A S
M g £ 2 1) TR 0 ke T 2 s 1 3 T RICR T
Ji o &4 IR MR 45 §L (geriatric nutritional risk in-
dex,GNRI) /& Bouillanne £ 7F 2005 4F 48 5 19—~ 87
(8 SRR BUITAG FEAR , B AT T {5 5 00 A P A9 4
Mo IR KEMIREY] GNRI 5T AR B 2
TofJeg I S8 O P 52 K R AR A TR 3 DDA G 10, AR
WFFEARTT GNRI X L5 08 s 58 35 7 SR 0 A A7 93
Je R TTIAN (R, A S il PR S S R A7 5 o T R 4t
(S

1 #ABEFE

1.1 HRWTK

YEHL 2018 4F 1 A Z 2021 4F 1 A 787 1 25 2 %
5F BRI I e 2 2 0T Y 122 1) S 9 R R RIS
XF 4 AN AR AE DL B 22 A 2 612 AR f b i B
WA i AR 2, G a2 Ak vk B 2 R 2R L RS QAR iR 18~
75 % QK EZ T FAR T SR b B R IR YT
@KPS 4y =71 4y ;O HEFD =3 D A L HEB bx
e OB I H AT s @A TF O il B A5
MIRE R ; QA I E B IE R . LA
122 BAF A NAL 4 i 3 o 53 90 M | Lotk
32 B AR 30~71 % S I4EIRE (50.41£11.01) %l
PR T3 21 40 T35 52 451, IV A 31 49 4], i A5 8
IR ATE GG | 288 G R A AR &1
B2 B A R BE B B B H A (AL
5 LW202056) .
1.2 &A%

A H 3 2R 6MV-X L 1 B 26 5k 8 k17
ARV 5 AE Y G T, BR G A R . S R R

854

it (gross tumor volume of nasopharynx,GTVnx)66~78 Gy,
2158 Wk 25 % F8 kb (gross tumor volume of node,
GTVnd)66~72 Gy, lfiR#IX (clinical target volume,
CTV) 4 32 R AR E A [F] 53 Ry & fa i R HE X (CTV 1)
ARG X (CTV2),CTVI (GTVnx #M 0.50 em, {1
& & BB T 0.5~1.0 em) FREFHI & 60 Gy;
CTV2(CTV1 4N 0.5~1.0 em, 75 43 35 S350 bk £ 45 51
Wi X)) B ) 54 Gy,28~33 f,1 £/d,5 W/ L IG)T
e 6~7 AN SE M, U7 B A B Y B ATk
B, EFRIS 5 IR 8 ™ 5 0 R i
£ B S | DU I R B U R AT A AN R SRR
FIi AT B TR AR BEAT I 9 3R SR

1.3 GNRIit&

Sy ROT T 1 GROTED) BT 4 8 (BT
W) L TSR R IR €702 4 A 3 A Ao B AR
)2 g H A (albumin, Alb) K IR B
e AR

GNRI=1.489xAlb (g/L)+41.7x3LPrIRE (kg)/H
TR (kg)™*,

M Lorentz 25 203180 H 34 FRA R 8 .

BYHEBBIAE (kg)=5 (ecm)-100-[ (& H-
150)/41;

VPR (kg) =5 i (em)-100-[ (& & -
150)/2.5],

4 B S B A /N AR A R I R A L
EEE R, Y S PR iR 8 T AR A E i M 1,
GNRI 8 55 3278 88 R RO i AR 58 LA 98 1k
i FHE , GNRI>98 & F2 R 1 % ,GNRI<98 Wy
BRAR,

1.4 HT ST

A BRI S A5 3 A B 52 A 2 i
15 MRT 15 M 2 248 5, AR 41 b 962 7 2B 17 200 PP A 0
SO TR AU MIRT ARG A B /% 5 W i k52 4 71
I, B W A 24 55 G s S WS R RSO, TC R A R
A K 5k FEORURE 5 O IR E - MIRT AG: 285 1T D4, 42 MR g o
BRVE B N 2T 2 B D e i A S 2R B Sy S R
B AR , O LG G & B 9 400
1.5 B i

F A BB AT A5 RS i 12 A BRI
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Gt A EE B ALF I (overall survival, 0S) I
TG A 5 5 A ) (distant metastasis free survival,
DMFS), SEAF W5 SOh 1 UCH2 22 40T Y i ] Ji]
B, JCImALFR A A SO EIRf2 2 E IR I
AIC b 7% 1) I TR [E] B o LA D7 BB 17 45 AT R K A
KBRS
1.6 %itFE4aiE

fdi JH] SPSS22.0 H A #E A7 gLt 2 o B T EUBT Rt
DL 43 L7, 2R 18] P Bk D 2 K o 38 BERL LA
BIR AR ME 22 (wts) R, 0IT 2 F2 P GNRI HL AR
FHE 00 5 5 2253 0 o 2 32 iR T AEFRAE (re-
ceiver operating characteristic, ROC) [t £ 77 4 GNRI
XoF e WAL 95 T30 T IR P ) SO AN B . 2R AF AR BT R
H Kaplan-Meier 7% 1 Log-rank £ 53 .
P<0.05 N ZESFA G FE X

SR B, BT HT GNRL WU AT Ut 9 ROC i
28 F AL (AUC) N 0.625 (95%C1:0.524~0.726) , ¥
SEEERH 44.4% , RAGE R 78.0% ; 5T T GNRI il
ST BB Y AUC Sl 0.781(95%C1:0.696~0.866) ,
TS BE N 72.8% , RN 70.7% 5 TIT 45 GNRI
i ik T AR B AUC 4 0.886 (95%CI1:0.817~
0.956) , %5 5% 5 K 81.5% , RALE N 85.4% , Jity7 Hh A
BTSSRI AUC B8 & TR R, 2R A S5
X (P<0.05)(Table 3,Figure 1),
23 GNRIXMEMREEREEGFMERZM

122 ) S W e 8 35 LBt U7 21~54 4~ H, 7 kil
VB E) 40 A~ H Bl U5 8 B A 9 4] 8 3 K U Bl 7
R 92.62% 46T 24 ], L 98 3 GNRI AYIlfi FLE 85

Table 1 Comparison of GNRI in patients with different radiotherapy

effects (x+s)

Group

N  Pre-radiotherapy Mid-radiotherapy End-radiotherapy

2 #F R

Radioresistant group 41

Radiosensitive group 81

99.26+7.01 93.05+9.96 88.49+11.04
96.46+7.59 87.71+9.92 80.19+10.15

21 AEMFFHREE GNRI LR
122 {51 5 W 5 28 35 34 WUR 56 B 4

Table 2 Comparison of the incidence of malnutrition in patients with

different radiotherapy effects[n(%)]

Group

ORI, R s &R L T

N  Pre-radiotherapy Mid-radiotherapy End-radiotherapy

SR 3 A RIS A RO R A
T BB I3 O U AL (81 ) MUY
TG (41 0], AW T7 200 ks P

Radiosensitive group 81

Radioresistant group 41

18(22.22) 48(59.26) 58(71.60)
17(41.46) 34(82.93) 38(92.68)
4.926 6.919 7.212
0.026 0.009 0.007

GNRI 7E P 2L 6] (1) 2R N AF AR GE T o7 2

5 (F=17.538,P<0.001) ,GNRI B i J7 1 1.0
PEAT 12 4 B A, AN TR) B 18] 450 18) 9 GNRI
B ARG I 22 57 (F=T8.797, P 0s L
<0.001) ,GNRI 7 £ [A] F B[] 1) 58 .24
N 22 AT iR X (F=4.824, P=0.030),
T HEHT AL GNRI B AR i 2 K F 7
U (Table 1),

L GNRI<98 fF J & 5 R B 13T 041
FIBRAE  BOTHT BT BT AR 3 A4
R[] it A7 SRR A R N ROk AR R 0.2
RFHTI, ZR A58 X
(P<0.05) (Table 2),

0.6t

Sensitivity

J — Pre-radiotherapy
— Mid-radiotherapy
— End-radiotherapy
— Reference

2.2 GNRI X U7 8B B il 40 (& 0

MR A FBOT7 | BT Y BT AR 3
A B 8] 50T R85 2H RN T HE P 4
WK 9 L #5 GNRI /K P 2 37 ROC il £k,

Figure 1 ROC curve of geriatric nutritional risk index predicted
radiotherapy sensitivity in different radiotherapy periods

0.2 0.4 0.6 0.8 1.0
1-Specificity

Mg 2 2e 7% 2023 445 29 5% 10

855



Journal of Chinese Oncology,2023,Vol.29,No.10

AR E D EFRIEWHRERARY, 245670
Mrigss, BT R R E 4 4 0S 43510 81.2% |
35.4% , % 5 A1 Ge it 2 X (¢=15.429,P<0.001) ; ik
I AL R E 4 4F OS 430N 83.3% .51.0%, %5
A G 7 L (¢=5.476, P=0.019) ; JiJ7 &5 o P 40 8
H 4 4E 0S 43 1H 100.0% .52.5% , 25 5K it 5
M (¥=5.596,P=0.018) (Figure 2)

122 151) £ Wik 9t £85Iy 90 o) 4k O A G b 6 B 28

il o BT B SRR A ANE A R AL 3 4F DMFS
I3 9H 75.5% 26.9% , 22 57 A Gi 27 L (¢=13.624,
P<0.001); JFCI7 W4 B 3 4F DMFS 4 51 ok
82.4% 44.4% , ZF A G FE XL (¥*=5.666,P=
0.017); JLIT 45 ] Wi 4l /8 & 3 4 DMFS 4 5l hy
100.0% 47.0%, 25441155 L (¥*=8.203, P=
0.004) (Figure 3),
24 EREEELEEMENEEEZSH

BrEm) . R KPS PRy . IR R4

Table 3 ROC curve analysis of radiotherapy sensitivity by GNRI

in different radiotherapy periods

) e R ST AT L4 RER YT GN-

RIZHA Cox BERL NI H 73 M7, 4558 Wow

. GNRI  Specificity Sensitivity
T AUC 95%CI
o ’ cucoffl (%0 () AR G GNRIL T ALY R
%ﬁ??wy 0625  0.524~0726  102.17 444 80 w08 MM HUS N, AR i A
Mid-radiotherapy ~ 0.781°  0.696-0.866 9159  72.8 70.7 o N
7 5 Ml M ﬁ
End-radiotherapy ~ 0.886°  0.817~0956 8801  81.5 gs4  V).ONRIZEZND DMFS 947 U5 A

Notes : Compared with pre-radiotherapy, * : P<0.05 , GNRI : geriatric nutritional risk index

Z# (Table 4),

= TR - R —
1.0 g—— 1.0 Coaun 1.0 T
8 ll
W Y 1
08} j 0.8 K 0.8f 1
L
= k = 1t =
Z 2 | 2
Z 06F 1 £ 06F : £ 06f 1
=] l ] n =] L.
) - @ [ ®
= b = b = "
EE 04F § 04F § 04F
o =} o
7 Malnutrition —I71 Malnutrition ~Malnutrition
| Normal nutrition | ~"" Normal nutrition | Normal nutrition
0.2 = Malnutrition-censored 0.2 = Malnutrition-censored 0.2 = Malnutrition-censored
* Normal nutrition-censored = Normal nutrition-censored *~ Normal nutrition-censored
L 1 1 I} 1 I} '} L 1 1 1 J 1 L 1 1 '} I}
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time(months) Time(months) Time(months)
Pre-radiotherapy Mid-radiotherapy End-radiotherapy
Figure 2 4-year overall survival curves of patients with different radiotherapy periods
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E 0.6 L E 0.6 i & 0.6 "’LL
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£ [ = = n
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Figure 3 4-year distant metastasis free survival curves of patients with different radiotherapy periods
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Table 4 Multivariate Cox regression analysis of survival in patients
with nasopharyngeal carcinoma

BRSBTS GNRI PF-Aili L 1A
I8 R IO WY TR) B FRAR DL, 45 2R R A B

2 J—
Index B X ) P M GNRI HEATHE WA , 52 0% 5 W 5 S0 5
0S e i e S b L
Age 0.638 5.119 1.893(1.089~3.289) 0.024 %ﬁ’iﬁqﬂ = ?%J#ﬁ% * N fe., 5 L SR
Clinical stage 0.726 5975 2.067(1.155~3.699) 0016  JtZHA—2, [T LR H GNRI [
Induction chemotherapy ~ 0.452  6.906  1.571(1.122~2.201)  0.009 I B8 o7 W Rl o7 #5PT 2% GNRI
Pre-radiotherapy GNRI 0541 5886 1.718(1.109~2.659)  0.017 (it F b gk i 2 25 72 1 BL o A 2 5 T
Mid-radiotherapy GNRI ~ 0.706  5.806 2.026(1.141~3.598) 0.018 | - ‘
7 R R 1 it £ 18 935 F
End-radiotherapy GNRI  0.785 6538  2.192(1.201~4.002)  0.011 BT BB AR 2 WP L kW A
DMFS (8 TR O i O 22 ) LT R b s SR
Age 0516 5814 1.675(1.101~2.548) 0.018 AR AL ™ 5 | % A Hie7 1630 (1 XU ik
re-radiotherapy b o d R ~2. A L . s N
O LA B /D 9 4 =5
Mid-radiotherapy GNRI ~ 0.611  7.181  1.842(1.178~2.880)  0.008 AU T A 20 M ke 7 S DR
End-radiotherapy GNRI  0.712  5.109  2.038(1.099-3.779)  0.024 NN UFdE B, [R]H il ML S 22 DI e

Notes: Age<50 years old,clinical stage Il, with induction chemotherapy, GNRI>98

e A 9 4 O P9 3O 7 SRV o S 25 P AR

were used as reference group ; 0S:overall survival ; DMFS : distant metastasis free survival
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