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Abstract: [Objective ] To investigate the relationship between serum inflammatory factor levels and nutrition-
al status in lung cancer patients. [Methods] A total of 222 patients with lung cancer admitted in Anhui
Provincial Cancer Hospital from January 2018 to December 2021 were enrolled in the study. The nutritional
status was evaluated by Patient-Generated Subjective Global Assessment (PG-SGA). According to PG-SGA
score, patients were classified as no or suspected malnutrition, moderate malnutrition or severe malnutrition.
The relationship of nutritional indicators with clinicopathological and serum inflammatory factors was evaluat-
ed. [Results] Among the 222 patients, there were 76 cases in no or suspected malnutrition group(34.2%),
80 cases in moderate malnutrition group(36.0% )and 66 cases in severe malnutrition group(29.8%). There was
no significant difference in gender, age, tumor type and blood lipid levels among three groups (P>0.05). The
proportion of patients with late clinicopathological stage was higher in the moderate or severe malnutrition
group. The BMI, hemoglobin levels, lymphocyte counts, prealbumin, albumin and PNI decreased with the
increase of malnutrition degree. Patients with severe malnutrition were more likely to have high platelet count,
and elevated D-dimer levels. And they had higher levels of neutrophil count, monocyte count, CRP, IL-6,
NLR and PLR levels, while LMR was lower(all P<0.05). The optimum cut-off of PAB and PNI were 163 mg/L
and 43 for diagnosis of malnutrition. And the optimum cut-off values of CRP, IL-6, NLR, PLR and LMR for
diagnosis of malnutrition were 31.5 mg/L, 13.5 pg/mL, 4.2, 177.4 and 1.9, respectively. After nutritional
support, the levels of PAB and ALB in the moderate or severe malnutrition group were significantly in-
creased, and the levels of CRP and IL-6 were decreased(P<0.05). [ Conclusion] The incidence of malnutrition
is high in lung cancer patients. The score of PG-SGA is well correlated with nutritional indicators and inflam-
matory indicators. Nutritional support can improve the nutritional condition and reduce the levels of inflamma-
tory factors of patients with lung cancer, which may bring clinical benefits to patients.

Subject words: primary lung cancer;malnutrition; nutritional assessment; PG-SGA; inflammatory indica-
tors ;nutritional support
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F% %% 2 (European Society for Clinical Nutrition and
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generated subjective global assessment,PG-SGA) & &
VAT X R R B B SR T, R E R AR
9 RNy 98% , 45 5+ L ik 82%" .
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" & H (prealbumin,PAB) | H & M (albumin,
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leukin-6,11-6) 246 b Al S Bk 8 5 TR S R AE
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J#  (small cell lung cancer,SCLC)39 i ()7 3Z i 27
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(B EFRARE ) 178 61 (80.2%) , Hirp A 9
# 76 191 (34.2%) ,B 4 80 1911 (36.0%) ,C b #H
66 1] (29.8% ) ,3 ZH B M 5 4F 1% #4) 1 34 i (P>0.05) .
il R 200 9 SR RN RR AR 87.5% (42/48) , iR
R A ERAR KA R 76.8%(96/125) ;SCLC B #H
BN R KA 82.1%(32/39) 5 10 151 HoAth g 3 24 7Y
A 8 BIRAEEFRAR,; FWBMEAEEFRAR KA
RES LT E L (P>0.05), AFVE TR A
4oy WM AR ], PG-SGA B 4 % T~ 1V 30 Fb 491 5
T PG-SGA A #4(P<0.001), KA & FA RELEZ M
5B BMIL 280 PR PG-SGA C 4 PRI
R 25 5 A it L (P<0.001) (Table 1),
22 PG-SGA #HE5MAFIERNEXR
METE K AT A& A &R A B S 5R 48
BAEFRREASA Y PG-SGA 432 b ek 15 A [H]
PFH G X (PH<0.05), b5 E A B R

e, FRiEbR R E L T RS PG-SGA C 4l #H
A JE i bk U 40 A T EOK 7B AR T PG-SGA A ZH AN
PG-SGA B 4 4 (P=0.02), 1l PG-SGA A #1 % Fl
PG-SGA B 4l B FH A M L4t it2# 2% 7, PG-SGA C 4
(1) £8 3 B 25 B B I /N AT B T i R D- R A
(T4 (P iyp=0.011 Py - x<0.001), 3 £H [a] i JiH &
B Hh S EROKCOF 2 5 R g i E L (P>0.05)
(Table 2),
2.3 PG-SGA TR 5 R EREHE R
AR PG-SGA V43 20 F8 5 v 1 48 e 3155, 2R
% 40 M 3+ %0 .CRP.IL-6 .PCT NLR ,PLR 1 LMR 7K
V2RI G E L (P<0.05) , dE—4BH L
B IR ,PG-SGA C 2H 1 v 4 20 A 11 %5, 5 A% 20 i
T4 .CRP IL-6 NLR .PLR /KB & & F PG-SGA A
ZHAI B 41,11 PG-SGA A 21 f1 B 2 [ TC 41T 27 2=
5%, PG-SGA C 41K LMR 7K-FH AL T PG-SGA A4l
B 4,1l PG-SGA A 41

Table 1 Relationship between PG-SGA score and clinicopathologic features

in patients with lung cancer

B A Z A LG22 5%, 3

PG-SGA assessment group

#1281y PCT 7K F 41t

Feature N PG-SGA A PG-SGAB PG-SGAC Iy P 222 5 (P>0.05) (Table 3).
(%) (%) (%) o
= ‘ : ‘ 24 BIERTNERERRLY
ender s
Male 142 47(618)  51(637)  44(66.7) LEEIF M
0359  0.836
Female 80  29(382)  29(363)  22(33.3) 2.4.1 PAB #= PNI
Age (years old) 60.18+9.07 63.76£9.62 63.09+10.38 2.951  0.054 % F PAB F1l PNT F0
Pathological staging s —
= Y é':k \
[ ~ 11 +limited-stage 23 18(23.7) 4(5.0) 1L5) ) ses 0001 FIRARR, SR8, PAB
I ~V+extensive-stage 199 58(763)  76(95.0)  65(98.5) - ' FIPNT By AUC 43 5l
Histology 0.782 F1 0.755 , 55 A1 A% 7 {8
ic([iuamous .cell carcinoma 1:? iig;;; i:zigg; 4111 Eég;i 4351 163 mg/L (il( i
enocarcinoma o o o 4
Small cell carcinoma 39 15(19.7) 13(16.3) 11(16.7) 5663 0462 68.2% ’ i 57 B 782% ) AT 43
Others 10 3(3.9) 4(5.0) 3(4.5) ( R 606% , S
BMI (kg/m?) 24.06+347 2242359 2005274 19219 <0.001  833%)(Table 4,Figure 1),

Table 2 Relationship between PG-SGA score and hemological index

PG-SGA assessment group

Factor F/H P
PG-SGA A PG-SGA B PG-SGA C
HB(¢/1.) 126.00(112.25,140.25) 118.00(108.25,128.75) 105.00(88.75,118.25) 32.295 <0.001
PLT(10x10%L) 185.5(157.00,242.00) 209.5(168.75,259.75) 223.00(179.00,303.25) 9.011 0.011
Ly (10x10%L) 1.46(1.09,1.78) 1.33(0.91,1.84) 1.13(0.67,1.66) 7.826  0.020
PAB (mg/L.) 215.50+59.15 196.23+63.59 137.35£62.30  30.276 <0.001
ALB (g/L) 42.54+4.42 40.07+4.95 35.73£5.83  32.502 <0.001
Total cholesterol (mmol/L) 4.52(3.97,5.01) 4.34(3.61,4.98) 4.17(3.66,4.95) 2.832  0.243
Triglyceride (mmol/L) 1.20(0.87,1.63) 1.14(0.92,1.48) 1.19(0.82,1.86) 0.107  0.948
D-dimer(mg/L.) 0.56(0.36,1.23) 0.97(0.49,1.84) 2.48(1.06,5.96) 43.020 <0.001
PNI 49.38(46.33,53.66) 46.90(41.97,51.83) 41.33(37.91,46.89) 43.300 <0.001
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Table 3 Relationship between PG-SGA score and inflammatory indicators[ M(Pss, Py) ]

PG-SGA assessment group

P 2

Factor PG-SGA A PG-SGA B PG-SGA C F/H/X F

NEUT(x10%L) 3.82(3.06,5.00) 3.75(2.66,5.54) 597(3.60,10.19) 25092  <0.001
MONO (x10%L.) 0.49(0.40,0.62) 0.53(0.36,0.67) 0.61(043,0.82) 738  0.025
CRP(mg/L) 5.7(2.97,14.40) 7(2.97,30.00) 487(10.83,114.65) 41.834  <0.001
IL-6 (pg/mL) 6.62(4.70,13.39) 9.45(4.71,17.62) 18.7(9.52,36.50)  24.507  <0.001
PCT(ng/mh) 0.10(0.10,0.28) 0.10(0.10,0.20) 0.10(0.17,0.38) 4678  0.096
NLR 2.67(2.08,3.62) 2.91(1.98,5.02) 551(3.51,9.63) 39.096  <0.001
PLR 134.39(106.90,169.63) 164.5(115.62,230.40) 203.26(106.49,297.97) 10731  0.005
LMR 2.69(1.92,3.51) 2.74(1.91,3.90) 197(1.12,3.00) 16279  <0.001

2.4.2 CRP #= 1L-6

Table 4 The diagnostic efficacy of the different factors in predicting malnutrition

¥ H CRP HI 1L-6 T i & 72 Factor  AUC 95% CI P Standard Cut-off ~ Sensitivity Specificity
RE, 455 5% CRP fl 1L-6 ) ot value (%) (%)
P A ", PAB  0.782 0.722~0.834 <0.001  0.036 163 68.2 78.2
AUC 7037 0.778 FLOT10, 8e e pyp 0755 0.693-0.810 <0001 0.038 43 60.6 83.3
BWHE R 31.5 mg/L(REE  crRP 0.778 0.716~0.833 <0.001  0.037 31.5 64.1 84.5
64.1% , F¢ 53 % 84.5%) 1 13.5 pg/mL IL-6 0.710 0.642~0.772 <0.001  0.041 13.5 65.6 71.6
(RAE 65.6% . MR T1.6%) MR 0.762 0.701~0.817 <0.001  0.037 42 65.2 77.6
. PLR  0.606 0.539~0.671 0.021 0.046 177.4 60.6 67.9
(Table 4, Figure 2). IMR 0671 0.605~0.733 <0.001  0.041 1.9 485 78.2

243 NLR.PLR #1 LMR

% A NLR .PLR il LMR il & 3548 K, 451 W
s~ ,NLR .PLR 1 LMR f AUC 4351 & 0.762.0.606
0671, FALBBE S 5 4.2(RBUE 65.2%, 55
BE 77.6%) 177.4( REUE 60.6% , 55 % 67.9%)F1 1.9
(RIE 48.5% ,F5i 55 % 78.2%) (Table 4, Figure 3),
25 A[EPGSGA S HEBEEERTHEIEEFRRR
TEHR B R AE E F K F Lb 4%

FLE TR T IRl B SRR 25,
PG-SGA A 41 # 19 PAB ALB /K-8 3% T Bl AT J5

ZRILGIFENL; R THE,PG-SGA B 4 #1 C
4H B PAB Fil ALB ¥BCE SR T AT B E &, 22 5
A4 X (P<0.05) (Table 5),

b SR TRl 3 48 #F RAE N T /Y 2
5 ,PG-SGA A 4 8 3 % 5E K F CRP.IL-6 /KFE
Fr T WA G 22 S EGit2E B L R T HE,PG-
SGA B 41 A1 C 41 & CRP F1 1L-6 /K F #4585
T B, 2R A% E L (P<0.05)
(Table 6) .
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Figure 1 ROC curve of PAB and PNI for predicting
malnutrition
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Figure 2 ROC curveof CRP and IL-6 for predicting
malnutrition
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Table 5 Comparison of PAB and ALB levels before and after nutrition intervention in three groups(x+s)

PAB (mg/L) ALB(g/L)
Group Bt?fore nutI_'ition A_fter nutn:tion . p ij‘fore nutljition Aﬁer nutri.tion . p
intervention intervention intervention intervention
PG-SGA A 76 215.5+59.15 216.43+57.18 -0.708  0.482 42.54+4.42 42.97+4.63 -0.261 0.795
PG-SGA B 80 196.23+63.59 205.79+£57.52 -2.062  0.043 40.07+4.95 41.49+5.03 -2.854  0.006
PG-SGA C 66 137.35+62.3 149.02+59.02  -3.665 <0.001 35.73+£5.83 36.84+4.33 -2.562 0.013
Table 6 Comparison of CRP and IL-6 levels before and after nutrition intervention in three groups(x=s)
CRP(mg/L) IL-6 (pg/mL)
Group N Bfffore nutr_ition After nutr%tion . p ij'fore nutljition Aﬁer nutr%tion . p
intervention intervention intervention intervention
PG-SGA A 76 3.09+1.69 3.05£2.94  0.086 0.932 7.67+6.86 7.55+6.51 0.149 0.882
PG-SGA B 80 26.81+42.52 9.60+£13.60  3.719 <0.001 20.02+44.56 9.30+12.66 2.126  0.037
PG-SGA C 66 65.42+60.52 43.43+42.68 5922 <0.001  30.96+54.89 22.14+32.03 2.768  0.007

Sensitivity

0 20 60 80 100
1-Specificity

Figure 3 ROC curve of NLR,PLR and LMR for
predicting malnutrition
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JR PR Bl BB B RN ROR AR, L]
23 A N EANEIN B OSSN % L
Ji R M it g R TR, AR TR B IR T
JPR, BER AR AT PG-SGA 1 A b8 He 3 5 R
R S PR PP B, BT N T bR 8 T
HLA B 1 i R A (B, A B 5% 12 PG-SGA 25 %
222 i) J5 M Ml e A B AR A EAT B SR ITAL, E IR
K (PG-SGA 15> =2 4) 15 80.2% , i & & & 5%
ANREH N 65.8%, BEMERARKAERITRY
B WO IR AN B R A 1 A A ot 2 A
AX,

AT ST | AN () 38 35 bR A5 il 938 A8 28 22 ) iy 031
RIS HLE AL TC G4 22 R (P<0.05) , T Bl BMI

Jib 2 A R 2022 B 28 £ % 10 H]

() T i FE B SRR KU R X 5 Li E TR
FE—3, BMI 2 PP HLARAC K 7 1Y B 245 b5, BMI
TR R S M AL B SR A R, Ak R AT
REZAL, SR EEFRAR, AR LI, A
Il B 43 300 Bl 98 BB PG-SGA 4> BoA Ge it 2 24 =
(P<0.05), T B E AR B H 20 M~V 150 b
g it | B E SRR AR 22 O AR s B
T A R R B R B AN R fa R Y

ARBFFT AN TR TR H A =22 ) A I [
Hl =K LS % 22 5% (P<0.05), 15 HB,
ALB PAB Ly %8 S804 5 o i PEB IS e o U
I FE RS 2 — L R MR s (1 57 fE B P 312,
MR AEA: R B, L RS I i) R Gk = T B0 4L
ARG ; R A R 16y TR
YR PR3 WA HE 0 2 1777 410 1) 21 2R 3 0 1) A LA
TP P 2 R AN RN E A G RE R 2E,  HB /K
S N AR (ETE = = N SR 101U E =2 ANAaP N 1 ¥
20 B LA S 8 R G0 B S R I A R R R AR,
IR L A0 B T80T o 2 3 SR8 40 M T PR B 9, 7 ik
FErPRB S FURE2E Y B KRR, RECE REAR Y,
HACA M) IR B 240 B 00T R S WAL A % FR AR, i
EL A2 <1.5x 101 3 /R A E B AN R, <0.9x 1071
PORFEEEERAR ORI LI, & E R
AN BRI B T B I /N AR I D- R AR OK O 2
PR3 1 e B WIS R B R PR A R I AR B
PR R AN 3 A LA R LN R, BN % R Y
ARG L, B RN R R S i A R
W M BERES R 5 Wi % 4% . ALB HJIF
SERANME A K, 2 WK IR 20 d, B HERR B
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5 Th e R 5 25 R 22 i ALB K SEAX AT AR Shy 0 48
BN R T8 IR , ASBE S ML 04 38 5k 5L, PAB
& Fh A0 M B B — Bl b S R A S S B, 2R
WL 1.9 d, 7ERWIEFRA RI2W K i 2 A8 ik
Jy IS ALB A B = (A SRS A58 0 7 1Y) PAB
T v R SRR R S AR T 163 mg/L( R
T 68.2% , F5 5 E 78.2%) , 55 Keller™ 1) 160 mg/L
FEAR 0, PNI ik E 40 4505 B 8 B R 19 25
B AR AR, BT[] B S B ATLAAR 1) G 328 B8 FR RS L E ARk
Z TGS IE BIR PNT 5 6048 J5 & 14 il 98 76 9 1 22
Fp IR AN BT 2 DA 56 202 Park %5 BF5E & B PNI
T R R AN R B AR AR 45, SRR
JIE A B o A A T (AR AR

Jigeg 1) A AR K e B S R GEME R M RN G &R
Y BRI RS AR i UK 2 R PEA BRI
TV RT TV Igs K J et 0 B AR PR IO B, B A X 2 R
PEN A IS AL Z Fh 5 S iR A2, Wz s% sk I F-«B
(nuclear factor kappa-B,NF-kB) , NF-«kB 15 *5- i [# 1]
3% 1L-1 IL-6 F1 TNF-o ,CRP %5 £ Ff & i N T 1 3
ik, S EPUAR DB RS | DT 5 | R i 7 f8 3 g
HIHFE A ZEALRIL J A2 TSR R I, 809% 11
Jili g2 5 2 N RO E B CRP 38 (>10 mg/)™!,
CRP 7K ARG Sy 2 0 TR A 1 20 ST A 0 PR 38200
AN T 1L-6 7] #4015 JAK/STATS 8 i S BLA &
G/ R A 1 e g 2 i D 25 % SR B 1 R e
THFEFIL R 2 1) R BERAE T, BN 5 44 0k
BRFNT S A A UTA DG 42 AR aE o B e R
P i 958 A8 A () 3R R AR I A1 R Il CRPIL-6 7K F-,
RIAAE K 7K Bt 8 57 A R B A 0 o S st
Kk H CRPIL-6 W i 8 B 92 A8 R 1 e
FRWEE ST 518 31.5 mg/L(REUE 64.1% 455 1484.5%)
F113.5 pg/mL(RILE 65.6% %57 71.6%) i K
A DACAE 5 37 A BRI H A, BRAR AT 7K
S TR R PR SRRE I, T g 23 A 7 iR R A E R AN
Rk,

R4 LA S 9 0 VT A% O BB, A e
AR REZENMEEM ., /MR TZS5
BUAAR B A B Lk 2k B AL, 37 G B g A i IRE
Jrrp R R B AN R A A3k O A R
AU AT T 9 T 2 B T R 2 E
i I8 20 i 4 S 2 k3% o NLR &2 PLR FH i 0 3R vtk
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2 B B i /N AR K CF TR, IR 4 K P B AR LMR
Iof A 3% 7% VI EE8 200 %) L X6 0/ D () PR 40 G 1 A
X3 22 | BT RT BRI B S e AR A | IR AR 2 s R
fe 7, SR S R R I R . AN F SRS 20
NLR \PLR F1 LMR W] A Ay J5t & e il g 58 255 100 (%) i
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