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Abstract

Objective: To investigate the correlation between neutrophil to lymphocyte ratio (NLR) and oral
mucositis (OM) in patients receiving radiotherapy for head and neck cancer (HNC). Methods: A to-
tal of 31 HNC patients undergoing radiotherapy in Yantai Yuhuangding Hospital Affiliated to
Qingdao University from June 2020 to January 2021 were enrolled. According to the optimal
cut-off value of NLR in receiver operating characteristic curve (ROC), they were divided into low
NLR group and high NLR group. Patients were evaluated for OM according to WHO criteria and
OMAS scale, respectively, and those with WHO grading of grade 3 and 4 were defined as severe OM
to analyze the association between pre-radiotherapy NLR levels and OM during radiotherapy in
HNC patients. Results: The ROC indicated that the optimal intercept value of NLR before radiothe-
rapy was 2.95. According to WHO criteria and OMAS criteria, the proportion of patients with se-
vere OM was higher in the high NLR group than in the low NLR group, and the OMAS score was
higher in the high NLR group than in the low NLR group (all P < 0.05). In the univariate analysis,
NLR level, clinical stage and N stage were significantly associated with the occurrence of severe
OM in patients, and multivariate logistic regression analysis showed that the independent risk
factors affecting the occurrence of severe OM in patients were NLR level and N stage; NLR had a
diagnostic value for the occurrence of severe OM in HNC radiotherapy patients (all P < 0.05).
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1. 5|15

SK T 8 b ot TSR N K e AR R, REAEA IS 900,000 FHT A I AT 370,000 FAET IR ]
[1]. BEEBEHEITHARNARE, BUT DN LI EVEME 1577 (head and neck cancer, HNC) (1) B 2 51k
[2]1[3] [4]o 2R, TEFEZHUTHI HNC B, 25 80%[K) 3 4> B sk % % (oralmucositis, OM) [5], i
B A B AA YT RORI N . IRIRIAERE, F48 OM AR RS R Z IR B, oyl
A KA HEE OM KRS 1) B K45 T LS HlE MAMIRTT T RI[6]. VBN 5 BN bR E 2 —,
MR - R4 LE{E (neutrophil to lymphocyte ratio, NLR) O IESEAEfEIRE . B, &iEE. B
N R o B TS AE7] [8] [9] [10]. 2R1fT, 55T NLR 5 HNC BUTEFEF OM I3 RRFFE— S A .
2. ARRTE
2.1. —fR#ER

JEHY 2020 4F 6 H %2021 4 1 FHIEE TS & K24 B @ i 6 BT 2= e 12 Wy HNC FF832 7807 8)R] 22
AT B 31 . b Bk 27 B, Lot 4 B, PEIERNGST £ 1008 . GINFRIE: 1) 18 % < 4E#Rd <85
% 2) JRERA LIRS Sk B R AN A . 3) WATBUT BRI HALST s 4) IR TRl e . HERRARAE:
1) EEHE DIRes: 2) BEAE S sl I ARG MR 52 3) 0T A I S v B P
4) BEAHE 2 ANTT + 5) AFAE D R ISEB BUA J 15093 1 JE 3  NLR S FE AN B 2.95, ik NLR ZH(NLR
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<2954 17 %, % NLR ZH(NLR > 2.95)K 14 . WR T RAEFCTER RSET, g NHEELE
ErERES.
22, A&

22.1. Bfr Ak

R A5 r [ 1 A B8 2 22 (CSCO) R 5 2020 flR[11], HNC H B2 58U TT (FEEORCEF 25T o
FURE YT B P IT B 2RI 8% (Varian, USA)SEE, &R 5 K, 130 8¢ 33 Ik, RiHFIETE 66 £ 72 Gy Z [A].
FBAIT 5 N 3 8 1 IR FE B ET0A )T (100 mg/m?).

2.2.2. MEIEFR

BEBYTHT 1 REUBUT RS RIE R, TR DU K, AR 5 45 SR g v kL 4 i 24
SHEMMEAELNE, TH5 NLR.

KA A4 24(World Health Organization, WHO)bRAE[ 1210 1 i 26 15 28 TEA% B2 (Oral Mucositis
Assessment Scale, OMAS) [ 134 AR O 25 B ) OM HEAT PFA% . WHO AR B8 D90 2038, 5t
FIBEET R OM 7304 0~4 . 0 2%, TCLLBE. SRIMERE RAIAEIR: 1 9, 2058, A 2 2,
i, RENZREMREY; 3%, ., WERRIRE: 49, i, LiEE. 3 B 4 FORE R B e SON
HE OM (severe OM, SOM), 3 ZLL e X RAEEE OM (non-severe OM, NSOM) [12]. OMAS &# i
P 9 AR VR FOALRTRE FEE 28 /N FH ™= B R FE, UF B &AL I OM 1E43(0~5 473), S 23—~ 0~45 43
(1) OM i 57

23. Gt FRE

KH SPSS 26.0 it A B HEAT AL B o tHETERILLFME + ArdEZeirh A 8 (DU g, R
S KRR, IR SR AL FEA ¢ K300 Wilcoxon Mann-Whitney #5565, 11407k P n(%) &7,
2H ] LA K FH Fisher RS . 83 ROC 43T NLR Filill OM 7™ 8 A% B (AN B 2 S AR AT . SR
logistics [Al)HBEAT BRI 3K e Z KR [FIH 70T P <0.05 #l v Z A Giit e Lo

3. 58
3.1.NLR 5 OM ==2E

PUBUT AT NLR =2.95 3¢, # 31 1] 53443 i NLR 41(NLR >2.95, 14 f). {& NLR Z41(NLR < 2.95,
17 1) HR4% WHO A5ifE, i NLR 25 70.59%H) 38 IR h FERN I 28, 29.41% 1) 585 H 30 75 B R I 48
5 NLR 41 7.14%01 85 IR T RG2S, 92.86% 10 & HELEE OM; = NLR 4LHH™E OM [tk
1 42 2 7 T% NLR 44(P = 0.001). JEUT I~ 1 NLR 41 OMAS $¥£4343 514 23.5 (15.7, 31.3)A1 13.0 (4.5,
21.5), WEAE BEEZEFP<0.001). WE 1.

Table 1. Comparison of OM severity between the two groups

% 1. fE NLR 4855 NLR 4Hf) OM FEE=I2E LR

WHO FriE
A ! NSOM 4 SOM #1 OMAS
ik NLR 17 12 (70.6%) 5(29.4%) 13.0 (4.5, 21.5)
7 NLR 14 1 (7.1%) 13 (92.9%) 23.5(15.7,31.3)
P A 0.001* <0.001°

7: *A Fisher Ks#ikh %, ° A Wilcoxon Mann-Whitney #6:46 .
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3.2. NLR 7K 55 FR4FAE

I NLR 45 = NLR IR PREEREAT LU, S5 R0, PALRRIERs . PR TR s, Fied 0
£+ TNM 7 B 22 7 e g ik 5 2 (P > 0.05) . W7 2.

Table 2. Comparison of clinical characteristics between low NLR group and high NLR group
# 2. & NLR 4455 NLR ARG RFHELLE

i NLR 41 = NLR 41
T
5 H (n=17) (n= 14) P 1A
<57 7 (41.2%) 10 (64.3%)
RS 0.285
>57 10 (58.8%) 4 (35.7%)
5 15 (88.2% 12 (85.7
VI (88.2%) (5.7) 1.000
5’8 2 (11.8%) 2 (14.3)
H 12 (70.6% 8 (57.1%
L (70.6%) (57.1%) 0.477
X 5(29.4%) 6 (42.9%)
B, W, 11 (64.7%) 11 (78.6%)
Jilvg iR s " 0.456
i 6 (35.3%) 3 (21.4%)
I~11 34 5(29.4%) 3 (21.4%)
I PR3 0.698
I~V #1 12 (70.6%) 11 (78.6%)
T1~2 10 (58.8%) 10 (64.3%)
T 431 0.707
T3 7 (41.2%) 4 (35.7%)
NO 9 (52.9%) 4 (35.7%)
N 731 0.275
N1-~3 8 (47.1%) 10 (64.3%)

3.3. ®im OM XA R4

BRI Z AT RO, BUT T NLR /KF GRS N 2 81 5807 o #2458 OM 1 H BLA A et
(¥ P <0.05), FHY. MRS WEE . R, T 2815 ™ E OM K HBLEAH MRS P> 0.05). 12 A
& logistic [A] A0 TR BRI HNC B3 &K 4™ 5 OM [ Gk R &= 8 NLR /K. N 203, L% 3.
% 4,

Table 3. Univariate analysis for severe OM in HNC patients receiving radiotherapy

2 3. HNC T BE L E™E OM B E RS

el P A OR & 95% A5 X [H]

Gt 0.110 0.983 0.867~1.015
el Bvs & 0.727 1.455 0.177~11.937
WA B2 Bvsk 0.227 0.375 0.076~1.839
i g L SR, I IR vs EEE 0.084 4.286 0.822~22.337
I A 73 1] I~V ] vs I~ 3 0.039 6.857 1.100~42.758
T 433 T3 vs T1~2 0.769 0.800 0.181~3.536
N 7334 N1~3 vs NO 0.002 16.667 2.785~99.744
NLR 0.022 2.387 1.135~5.021
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Table 4. Multivariate analysis for severe OM in HNC patients receiving radiotherapy

RAHNC UTEELRETE OM WERES

TiH P1H OR 1 95% & 17 X [H]

I A 43 1 M~V 1 vs T~T 1 0.778 1.629 0.054~48.771

N 73 N1~3 vs NO 0.047 23.539 1.047~529.437
NLR 0.037 2.903 1.069~7.884

3.4.ROC 9#1 % NLR BFGAME

PUBOT R FE R ™ B OM FIARAE N S, K07 A NLR % B ORIIAS &, 224 ROC HiZk. ROC HiZk
HNLR PJ#UE R 2.95 (L0885 = 0.513), HZ& NN 0.769 (95%CI: 0.603~0.936). NLR X} HNC
BT ISR E OM W ILEA — 2 BMEP < 0.05). WL 1. % 5.

Table 5. Predictive role of NLR for severe OM during radiotherapy for HNC
F 5. NLR 3f HNC Afrid 24 /™% OM BN &

Ei=2an AUC A 95% CI U R P1H
NLR 0.769 2.95 0.603~0.936 0.667 0.846 0.012
ROCHHZ
1.0
0.8
0.6
554
53
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1 - Rt

Figure 1. ROC curve
& 1. ROC Hhitk

4. THig

OM # HNC Ji7 i B2 h i WL S 82—, SRS [ B A B AE °T 40y LA B 208 WU
BEMOR B AR R A B 14]. OM LU S8 B, Bt . ™EK OM ELXHAT
PRI, AR AAIT R E S0, B BB GG T SR BRI T R(11%~16%), I
JTRR[15] 6 THURHPHERG B 28 B TP PR B Bt va T W oR B S, JE TR SR 25 s bl vk RIE 5 T4 2
VAITL16]. BRI, TR — AT LIRS EE MR OM fm KR 2, FoA 1 T LU AT B ik
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AT, AT TR BREE ARG 26 . NLR OB TE 2 PR Mo h A HUSE, H2 X THE HNC
BT ISR OM AR A Rt — PR .

AT ROC 28 SRR HUEIKE, 7507 AT NLR BOAEUE N 2.95. LLARIKE v S 807 7 NLR )
FiIL S N AAMRK 4. 5 NLR 4L50™ 8 OM fI R 4% % OMAS #4355 2% & 7% NLR 4, 1
JTHT NLR ACF S s, e MoREBar. T 2081, N a1 IR SRR SEE k. £
K% logistic [V 43 BT B, NLR K& N 73 H1@& 7™ SRR 58 AT fE RGP 38 o Lee 56 CLUERH, TR PR 98 i
HIEIT T NLR AKCSF & TR R B [17] AR R B, BB PR 28 ) NLR {8 R 500 2 5E it — 25
RIEFIEIRTZEA[17]. OM B KA B RAR K A R FIE A I 45 5[ 18] NLR 244 29 S B [ bR £ 2
—, 7 NLR fHE bR g 2, v S8 TNFa. MMP. IL-1 A1 IL6 7 J8E S B P BE g, AT af
A BT 3 T AN 2505 A R 18]-[23]0 X AT DARRRRIRAT 1A B (1 45 51

Ak, £ ROC Z3#rh, B4R FTHFLAN 0.769 (95% CI: 0.603~0.936), /-7 I NLR HA5 48 5 1 T
MAERYE. NLR 2GR WFers, T2l BN B 5 TR, TR H0TH) HNC &3, A1
PAZE T RTA NLR BEATREIN, DALV B R A ™8 OM HIRS:, NG ARk B o7 i fEdh oM ik 4
RIBSEAL T 8 . ATFFUNH WHO B OMAS W EVE 5 RGU KGR 26 3047 7 VP4, AHEIGIE, fH4%
FATEE, ARTIABEF N HOET TS, HAEARE/DN, T PfREy KRR, #4172 HOit ki,

5. &g

Zx BRIk, JEUTHT NLR 5 HNC S35 7807 i f2 i OM e EAREEARSG,  HAH™HE OM MR A RA —5E
TR, A Bh T8 OM [l R TR A2 6

&E 3k
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