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Abstract

The aim of this study is to explore the connection between the neutrophil to lymphocyte ratio (NLR)
and radiation enteritis (RE) in patients undergoing radiation therapy for cervical cancer. 39 pa-
tients with cervical cancer who received radiotherapy between October 2020 and July 2021 were
analyzed in this study. They were categorized into low and high NLR groups based on the optimal
NLR cut-off value in the ROC curve. The assessment of patients’ RE severity was determined using
the RTOG criteria (Radiation Therapy Oncology Group) criteria and GSRS (Gastrointestinal Symp-
toms Rating Scales) respectively, and grade 1 of RTOG was defined as mild RE, grade 2 as moderate
RE, grade 3 and 4 as severe RE. In this study, we examined how the level of NLR prior to radiotherapy
is linked to the intensity of radiation esophagitis in cervical cancer patients. The ROC curve analysis
revealed that the ideal threshold for NLR before radiotherapy was determined to be 2.76. The RTOG
criteria and GSRS scale revealed that the high NLR group had a greater proportion of patients with
severe RE than their low NLR counterparts, as well as an increased GSRS score (all P < 0.05). Clinical
stage, N stage, and NLR level were found to have significant associations with the development of
moderate-severe RE in logistic univariate regression analysis. However, in logistic multivariate re-
gression analysis, it was revealed that the independent risk factors for moderate-severe RE occur-
rence were NLR level and N stage. NLR was determined to have diagnostic value for predicting mod-
erate-severe RE in cervical cancer patients undergoing radiotherapy (P < 0.05). NLR is associated
with the severity of RE during radiotherapy for cervical cancer patients, and it shows a certain pre-
dictive value for the occurrence of moderate-severe RE.
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1. 5|15

FEIRE Lo R b, B SR (R R T AL, AR R E R LSO R BN R
—, (RIS e M bR e SE DU B [1] o E PR (B 1 A DA 1) B 3500 A3 vh, TBUHHR T A
NEIEIRTT 7% - 08 T RN E B0 , AT AR SRR TSR TT (197 RO [2] [3] 78 5 80 V5 7 48,
BUHRIT 48 1A% O AL, SR, TBORNGTT 51 IBUR 1% 7 % (radiation enteritis, RE) i) @l A28 ZAE[4]. %
PR P 32 EE R L AEHE (St of 0 R 28 DA R I T BBl &, 45 B RE R AR, AT e 38U E R
BEANEE AL, IRAG T B8 P A 0 o B J ™ B R, I R e S AR A 22 4x[5]-[7]. WA g i i A R 2% il
DNWHR e £ 2 TT R o Y 3™ B ) S S IO A I S i PR = AR AE 2 W AR 7 R R o 2 A SR R i . o
AL 200 LR 2 P B A A 4 B RAE AR bR, CA A 7y 22 R P iR S8 oA 190 i =8 ot D51 3R [8]-[17].
[FIIE, — e e B, 5 o 1 F PR 4 -5 9 E 40 i B AR (NI R) 2 428 32 B IR 7 (TS W e ko e 22 2 tH 0
7 B 11 JE A 8 2 R0 T 0 AR R 3R [18] « 4RTT, 5T B AR AN 5 = 3008 S8 3 AE ORI i A rh i v 45
B AAR(RE) A R v AR 1S B BA B RS, BRI Db R NS
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2. BB B FE
2.1, —pgFER

TERH BRI & BB BE, &0 2021 4F 10 A & 2022 4F 7 A {a402 Woh 5 8 332 A
AT )R, Lt 39 BIlHEAT Tk . N LR LN ESR: B—, AN IUREH T\ FA
N TG 55 i B A (R A A SRR AT R SR 20 e B B 1S Ol LK,
FURIFF RS 6 YT B80S Z IR BAT 2003607 s 800, BE MR BORI SR 4. I HE IR 1 S5 A0 0 B4 A
Jilf: Ee, MEAREEE BRI S DR IR, WA B I S R G O I B 2
T ST RERE G S s B, TERHAT ORI I AR = A S SR MR etk e, ST T
B s e 2s, B VAR 98 RE BT I 7™ 5 1 A 8 K e AU R AR HERR TE AL o 7E VRS NLR S fI b 3]
I, KEHN 2.76. BAKMI S, 1% NLR ZL(NLR <2.76)HIFEAR R 26 41, 1= NLR 41(NLR>2.76)
PIREA KRN 13 . FTE AW IR B3 DR R G B d B R A 2 1AL, I8 T At R E 1.

22. I3

221 JBTrA*%

AR v [ S TR S P B S AGR K B S 2 W SR TR B [19], EAER SR SRy T I RIS, 3Rt
Fea 7. BT 5 UOBUT, 3L 28 Wk, BUGHEN 1.8 Gy, HIflE N 50.4 Gy. FEUT I, R
5 FALST 14 & 7 TR T .

2.2.2. MEIEFR

TERSZ UG AT — RECY R R, B TR T RS T b HCGER IK L, 0 5% i KA 7 v i)
L2 O 20 (B AIRR L AR B B, FEE e E B PR A e b B 4 L LU AL (NLR)

T RTOG (Radiation Therapy Oncology Group)iT44& Z[20]LA & GSRS (Gastrointestinal Symptoms
Rating Scales)&#[21], XIBUT 45 RIS ) RE (FAE R S)BEAT I . RTOG MUTUARE B W U 1t 45 15 2
FE¥4 RE 7398 0~4 %: RTOG #it: 0 Z¢: A 14 HEE I8 s m et i OB A 290697 B
WANEAT L IL 2 2 K V5 T LRI ERA 2259 (00 Lomotil) RSV, AT 22 LA M/ B g 5
LI 3 g MRS T E A A B H R R Y, 7 DA BIEIK CF i BRI R ) 5
4 . SR A ERERE . B AL THAR G TR B Ss AE SRR AR S5 A HEATE PR 175 150
s AT DR B O B T T IR YT 1201 ¥ 2 9 8 UL B UG 28 e R E EE RE (Mod-
erate-Severe RE), ¥ 1 St 4 € XCoN#:EE RE(Mild RE). GSRS i35 & M4E — B 2 i & 75 Bl _E g
SN EAE . R DUHR . EO . NS, IRIK. WA E . REA HAR. AMERSE Rk, F
Fhy BEVS. KAEF . KMET45. AERFLHHME, 22)5E 16 MR HFEE S E R GSRS
WorQ~74r), &, FAUSHE 7 —1N(16~112) 77 () GSRS & 5r[21].

23. GtFERE

% SPSS 26.0 St i35 FedE AT 4b 3 . #5d ROC 44 #7, FRATTAT LAEEA NLR % RE ™ =2 25 ) 73
TE, FEif e BT . (R AR R AR AL AT AR N 2 AR i Bl 3 40 B . 24 P {E/NT 0.05 K,
WA N BB gt 2 L.

3. &R
3.1. ROC £r#7#1 NLR BYFM4E FB
AU Y67 ot Tt o o 2 25 6 R SO P 1 0 (RE) PR HR B4 85, KSR IR 7 T v T 0 5 9 2 4
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FEAE(NLR) B ksl FeAs, b il iU & # A E R fE(ROC) i 2k . /£ ROC #hZk, NLR FEHUS{E N
2.76 (W LZ) B8 0.65), M2k FIIFLIA S 0.869 (95% & 1= [X [1] A 0.745 % 0.994). 76 B i ¥ H2
TG WAR], R 2 R 1 SO RV (RE) R AE B A — 2SI (P <0.01). WK 1. % 1.

Table 1. Predictive role of NLR for moderate-severe RE during radiotherapy for cervical cancer
F 1. NLR X B 5 BE T 45k AS ™ & RE BTN E

Ei=pan AUC HWTE 95% ClI U E K E P1E
NLR 0.869 2.76 0.745~994 0.733 0.917 <0.01
ROC i &
1.0
& 0.8
%
0.6
04
02
0.0
0.0 0.2 04 0.6 0.8 1.0
1 -4 B H

Figure 1. ROC curve
1. ROC %k

3.2.NLR #1 RE &2

TEIBTHT, LANLR = 2.76 AEIME, ¥4 39 % K7 % NLR 4 (NLR > 2.76, 13 ) FI{% NLR 41
(NLR<2.76, 26 f5i). #Zif RTOG #iiz, fik NLR Z1F 84.62%(1)9% N RILFEIE RE, 15.38%[119 AR
N FEEE R RE;  NLR 41 15.38% 019 N KA RE, 84.62% 1) AL E & RE: /& NLR 2
HL™E RE R AEREZE 5T NLR 4(P<0.001). fEHHTHOUTHT, &+ 1k NLR 41/ GSRS #4345l
N 34.54 (24.30, 44.78) 1 20.81 (15.70, 25.92), W4l [RIfF1E R EM 2 (P <0.001). W& 2.

3.3. NLR 5IsR4FE
SHE NLR 20 5 /& NLR B0 B 3047 T IR IRASME 3T LU 5T, 45 3 S R ZE SRS « WO sk . ey I s
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JHRE T 43 BA LA R A0 i 28 1Y 56 THI AR LS 1) 2 2 72 37 (p > 0.05) . SR, 7E N 2 BRI PR 73 BA DT T, AL [A]
FAEREZEZR(p<0.05). W#E3.

Table 2. Comparison of RE severity between low NLR group and high NLR group
2. A NLRA5% NLR 4AHY RE = EFEE L

RTOG #pift
45 n GSRS ¥4}
Mild RE moderate-severe RE
& NLR 26 22 (84.62%) 4 (15.38%) 20.81 (15.70, 25.92)
& NLR 13 2 (15.38%) 11 (84.62%) 34.54 (24.30, 44.78)
P1{E <0.0012 <0.001b

TE: @08 Fisher fffitads, °OAMIAEAR T Kk

Table 3. Comparison of clinical characteristics between low NLR group and high NLR group
% 3. & NLR A5/ NLR ARG REFAEELER

i NLR 41 7 NLR 41
T
H (n=26) (n=13) P
<53 13 (50.00%) 7 (50%)
G 0.821
>53 13 (50.00%) 6 (50%)
H 3(9.1%) 1 (16.7%)
WS A 2 0.709
G 23 (90.9%) 12 (83.3%)
H 5 (84.8%) 2 (16.7%)
e IfLE 0.768
T 21 (15.2%) 11 (83.3%)
T1~2 18 (66.7%) 9 (66.7%)
T 73 1.000
T3 8 (33.3%) 4 (33.3%)
NO 19 (69.7%) 4 (66.7%)
N 433 0.002
N1~3 4 (30.3%) 9 (33.3%)
I~11 3 17 (66.7%) 2 (66.7%)
& R 53 A 0.003
H~1v 3 9 (33.3%) 11 (33.3%)
fife e 22 (90.9%) 12 (83.3%)
4 S 8 0.498
i 4 (9.1%) 1 (16.7%)

3.4. ¥l RE BHEXFHE S

AR Logistic 1A T R, BOTHTHIEIR . N 201, NLR ZK-F 575807 Jo F2 o o B 22 i R i
SR R (RE) R 4B B AT BB MM A PAE <0.05), M4ER. WS, miiE. gifksl, T oy
BT ISR R R H T RE (R AT R E RN A P E > 0.05). 23 logistic [F1JH 73 #r, &5 RE W,
NLR FF5AT N 73 HIKP 2 51 k8 S B R R T I AR TR IR fE R S RE R EZE RS & .
WL# 4 FZ 5,
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Table 4. Univariate analysis for moderate-severe RE in cervical cancer patients receiving radiotherapy
4. ETEMITEERZEPEE RENEEZRSH

TiH PH OR {& 950 & % X [H]
e 0.652 1.016 0.948~1.088
WA 52 Hvs L 0.999 <0.001 —
NS sk 0.271 2.545 0.481~13.458
)i skt 95 vs R 0.940 1.077 0.158~7.333
15 PR 23 1 =1V 37 vs 1~11 3 0.035 4583 1.117~18.803
T 73 T3vs T1~2 0.076 0.215 0.040~1.174
N 73 N1~3 vs NO 0.001 30.250 4.779~191.472
NLR 0.001 12.137 2.661~55.345

Table 5. Multivariate analysis for moderate-severe RE in cervical cancer patients receiving radiotherapy
5 ETEMITEELZEPEE RENSERSH

SURE| PH OR {H 95% & {5 [X [A]

I R 43 3 I~V 3 vs 1~11 # 0.233 0.201 0.014~2.808
N 733 N1~3 vs NO 0.014 24.027 1.912~301.898
NLR 0.026 8.857 1.306~60.074

4. g

A BRI RE AU T AR KR DR 5 S8 [22] - TRYT S S 1 SR 52 2 N EE RS, B FEIR AR RSB
B HRAGOL. MR, B R e S g BRI AR 1 5K 25 G e e I 28 BT SE R IR 9T 7 2 [23],
BITF BRI TAMRFFEAR S UG TT LA ZEAIIETT o« AT N — RO X a7 F B,
EIITRG 30 T 2N AR, 52 I8 B A e O YR T IR SR R R e 51 K S e A A0 IR A OC 1Y)
SR SE RN, B S BUGIE I [24] . T B I TE B I R, O R T B RUB AR M
[25]-[27]. %@5F 5 R S B 4% v] B8 51 AN [FIFR FE I il 2808, RIUOARSEIY . IREFER, 5%
LAl . BB YT LE MR VR TT HR B S 52 B4R 2% B BIAE B BR 41 [28] [29], BRI 7 TS 1 i 46 R At
FUEE R[30] [31]. AR, E1XT B PR R 58 R FIBH 14 B R I MR TE e B R R . HRTIIRIT T &+
FAE TSR RN LR B LA R RORE [32], 5 T BRT A S8 245 W () A 2 ol Rl i N el R
[18]. #AEIRBIH —FX RE JE MG B AR, 5% RRE R E 15 B E M. NLR 1A —Fh s
DRI R bR Z BRI () oeiE . — T & 1089 N2 R R AW 78 Sn, NLR $RFR T 5 s
J5 R RIS 1A v B R A O [33] . AR AR M, NLR 5 B I B AR NG o i s 452 22 P i
FIR R TG AHIS[34]. FF FLIE—TGN 269 {15 14 BH ZE 14 fili s (COPD) B & A 7o b, A& A EL, S
FEXTIRZHAR L, Ao s S N E ] COPD 31 CRP. NLR MR FFEI[35]. SR1M0, 1035 5 3 i
G TBCT SRR P BRI B 48 (RE) AR AT TR IR AT A

FEARTI T, FA1ET ROC MLikst 17 2.76 15 oy mir A ki -5 bk 0 40 i EL B (NLR) ) )
8o FET A, FATRHATTY BT R A 5 9k AN LE R (NLR)BEAT T 4038, AT L0 NP AN AR ]
P 25 RN, MX T8 NLR 4, = NLR 2 BE RE K AEZ A GSRS - 8t 5K SR, XFhZE
FIERAZBERS . WS IR . RS R T BB R A, RS IR R 2 IR N B B
FAKEE. BAN, FEWGIR A T 475 TH, & NLR 4L/ 308 AL T1% NLR ZH(P < 0.05). ULHFFt4s 3
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5 NLR 7E3k3050 8. M. FLME. B, BRIE. K. B DL A U0 S B A0 T XU A
(Y5 ZU TR F — B [8]-[17]. 8%, HHERLAH Mg\ 92 2 Tl g i e it ER 3R [36] - W TR A3, MRe i
Hh A R L A AR K () AR A A S R 4 A S OEAROG[37]. S35k, NLR fEilRE, EMoE 8
BTG 1 DL 2 [38]-[41] - B X 2 NR K AT logistic BI04, 455K NLR F1 N 43 HAss s
RE MBS MGG R 2o 1 N4 B RE AR, NLR I8 0] U AU D & TR Fe FR[42] . JBUHPE
s 8 BT AR R T M R A R SE AR IL-6+ IL-1B. TNF-a. NF-kB LA K MMPs. [18]. Hidkigni BA
R MIEIRIER T o RS BEAN. SN R 1 FEABEANZF 6 ALRIIRE ). & EE R R
M ] B33 SORE KM H TNF on MMP. IL-1 F1IL 6 [k B30, 38 i i 4 Ao T A 20 2d 4 [42] . it
Gb, XA SRRt 1 — 2 i R

YER—FrscH BT E G R bR HE, NLR R HF i AR S RSB % . ROC /i 45 &M, 18
BT HT, NLR B A8 T AE A . S0t 52U va o7 (0 B s A8, FRATTRT AAE VR 7 DR b Mok 4
5 8k EL 4 B LA (NLR)EEAT VPAt, DA A5 3 i 28 7™ EE TSR V1 46 (RE) YRV o i atks, P DASREIGE 24 (1)
TR EGRIT IR, AR AR ORI AE, DU HEVR T R R S (R IR 2 IR (28] FEAHT T,
KH T RTOG 1 GSRS W& 1734 25 U ME I 2 24T 1 VFA%,  DAS e 45 R m 5 B .

R, AT FAAAAE— LA R 2 b 25T RATTHT A 1) S 56 B0 SRR X 858/, R 7ot —
WIS IENAC AU FUR R, A BT 2 IR S . s, RERNTC LM 7 NLR [1— /3
R FHH, AR — MR R . AR KR I PR SE B s WAk 2 )5, A RERs L ar Jy IR A0hRiE,
IR TS bREE ST . AR E ORI R (RE)RITE L2 B4R 2 2R B 20, JCHARIRTT SR0E (1 22
S A SRR RN . FEARRBIBE T, A D ZOR S P PN 2 g N S50, DL AR A AL IR 30T 5
UnEE NIl a7/

ZE L RTIA, RO R AR 40 A 7 B 40 A B SR (NLR) 5 8 350 5B 3 70 807 S R b & 2B U i
(RE)IREL R IEAHDE, FExfrh B £ H A RE I HILEA — & M TIEE ), AN Im R TR A2 RE 424
B,

{E& sk
REMWSETHAGTLE: FRESS TR EERBERTIE. B lEa B R &R T %
w3,
E&WH
AR HARRA R e . BIH SIS : ZR2022MH129.
s ER
%53 B AR AR 2 R
BEE
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