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Abstract

Objective: This study aims to explore the clinical significance of inflammation-related biomarkers
in predicting the prognosis of high-proliferative gastrointestinal neuroendocrine neoplasms (GI-
NENSs), thereby providing a reference for patient management. Methods: A retrospective analysis
was conducted on the clinical data of 48 patients diagnosed with high-proliferative GI-NENs at the
Affiliated Hospital of Qingdao University between 2017 and 2022. Univariate and multivariate
Cox regression models were employed to identify prognostic factors, while Kaplan-Meier survival
analysis was used to evaluate survival outcomes. Results: The univariate Cox regression analysis
revealed that hypertension history, liver metastasis, neutrophil-to-lymphocyte ratio (NLR), and
glycoprotein acetylation ratio (GLR) were significant predictors of prognosis (P < 0.05). Multivariate
Cox regression analysis further indicated that NLR and liver metastasis were independent risk fac-
tors for poor prognosis (P < 0.05). Kaplan-Meier survival curves demonstrated that patients with
elevated NLR and GLR had significantly shorter survival times. Conclusion: Both NLR and GLR
serve as valuable indicators for predicting the prognosis of patients with high-proliferative GI-
NENSs.
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1. IRES

FEE N 43 WA I8 (neuroendocrine neoplasms, NENs) & —Fh 5 A = 5 52 5 M (10 28 WUPRE, T ik eg
FRETURIME N WAL, T DURAETE NS RS, HA B A2 W 4 W I8 (gastrointestinal
neuroendocrine, GI-NEN)Z f i W1, 2 &5 fTH NENs ] 47%~65% [1]. BEE L)L+ 5112 WrH AR 13k
s NG P53 WA IR (1) R B AR T (2], A BT AR R NENs £E1d 25 50 S ko Tt E 1T 8 %
[1].

B 2 N o3 s e 2 B NENs BB ZA G 7. 2019 4 WHO WAL R G E 4 BAR MR SG JE H5 2L
(Ki-67)14 225 34+ 80 43 8 NET G1. NET G2, NET G3 & NEC, H:rF NET A4V bFEfE R T4
1k, 1M NEC 70 R FEAR[3]. IR ) Ki-67 AT 227y Rt Hiilimy, OGBS e, M4 70 brifE, NET
G3 I NEC HA S8 FETEE. HAT, ST #0248 Py 53 il g 75 1) Tl 22 5 T- O B2 AE, BT R,
RS MR ORISR . AR RIS TSGR R 2R (4] (H R IR TAR /R 25
ZABRIRIFRBR 8 TR /S 1R T

RN ARV T H6 TR P2 FIIE SLYE S B A (30« SEERFIVE R B B R L, BRI 2 I uE3E 2 B,
By JORE IR SLAE R (G G . gk R A G ik b R BOCE I IEH . AR, R e 51g
PEIE BB S RETRAR, W1 PR 20 A/ 7k 2 40 L A ONILR) A IfIL /IR /88 E 440 i B B (PLR) &5 2 A 4 1 9
e SPLL s AR e 22 P 0 e R T T e s R 25 [ 581

AWFFiEIE 2, %8 NLR. PLR. MLR. FLR. FAR. GLR. PIN Z{F¥f S REFR bR, #RFTHST GI-
NEN &3 WU i) B 6 .
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2. MEE5FE
2.1. #fIzIHR

HEHT 2017~2022 FEAET By RSE IR B BE 2 W i G B3 1 B i e A i P RE 1) S8 o HRBR AR 1A -
D) REVEME N - AR A IR 2) 16T AT RAEMRIEAR IR I 2 s 3) & I AR
B 4) BIFRAEI S A B B E s 5) IRIRBURIAN AT AW TUIRE NN 71 1] i 35 18 B e
LN IR I, BT RE R R UT 23 ], BT 48 BB HEAT 0T o

2.2. WEREHE

BE I — IR REE RS 8 S E183(BML, Body Mass Index). WRAHSE . RIS, &
IS 5 BE IR S RS s PRz (H . ) RERSEL(NET G3 3¢ NEC, R4 2019 ki
WHO JH L RS A 3 WA IR 141 43 AN 50 bmife) . PRI DL « o). #OREMISSHRFR RS NLR (44
FEZ0 AR EL A ) . PLR (L/NAR/R EL 40 A) . MLR (BRAZ 40 H/ibk R4 )« FLR (482 1 /A L 40 ). FAR
(FHEAF/AEA). GLR (p-A2BEFE IKEE R A1) PNI (FGE TS = AEA +5 x #EgR
T . BFFLR) T B ST AR AR AR (A

2.3. G EAE

KRGS 4.3.0 PAFBATG U001, THESTEILLY £5 BIM (Qu, Qa)&or, PIALIE FLECR A AT
FEA t K902 - ARG JRRRANRL G, THEBOR I TR 2 K6 SRR L2 AIER Cox HLF XU A
RO W eI SV 18 P e 9 2 s R B TR ISR 3R, JFR A Kaplan-Meier 250 A2 A7 I (8] HE4T 73
IRl A AA I 2R . DL P <0.05 AZERA LR L.

3. &%
3.1. —fRIE R4

AT TGN BT 48 Bl s FE vE 1 B R ph 28 9 o ub osg iy g . Horb, 35 BN 54, 13 A&
Mo RGN 65.19 %, 7 BMI N 23.83 (21.34,25.48). WS 5T, A 21 Bl EWIH, 27 BiIE
W S BT, A 1S BIARAE, 33 B . i s R 1S B, 33 B s B PR R 6 B,
42 ITCHE R s O B T B, 41 B O RSO SR I, A 12 B RS, 36 BT KR .
JRFE A G N : NET G35 %1, NEC43 ], H47 Ki-67 680N 70%, B TR 19 41, TR 29 41
(& 1),
3.2. FRIGRBEEELFAR RN XIEFREER

WRYEBE TS5 5, BEG NAEELLQ9 BHRIBET-41(29 ). PALAEERS. BMIL 5. Wi s 1
SR PRI S TeE oI SR RS SR S R RN S Ki-67 < R B A R T T G 2 (P> 0.05),
SR, PRZHAE B IR 50 . PR L R B E (P <0.05, W3 1), ANHSE R B3 SOE A R FE br it
ZEF M HT LR B9 NLR. PLR. GLR. FAR. FLR. MLR. PIN ¥JE4it25 X (P >0.05, W% 1).
3.3. £ 7FAHEHEX Cox ELHIREIER o4

FAIRIER Cox ELATI XU [l ARE R 73 M R o, BB S s s JH#E#% . NLR. GLR 2 B th& i
I U IR TS (R R R (P < 0.05, WL3% 2), ZHE Cox HLBI KR [FIARIAILE F R R, NLR FHimr. AFE
¥R TG AL R R (P < 0.05, WAk 2).
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Table 1. Basic clinical data and differential analysis

1. BARIGRERREFE ST

RHIE H(n=48) 1Ei%(n=24) FET=(n = 24) T/Z/y? P

LT 8%, Mean + SD 65.19 + 10.55 65.62+£9.27 64.75 + 11.88 t=028 0.777
BMI, M (Q1, Q3) 23.83(21.34,25.48)  23.69 (21.17,25.42)  23.88(21.68,25.52) Z=-0.04 0.966
P, n(%) 7A=264 0.104

5% 35 (72.92) 20 (83.33) 15 (62.50)

& 13 (27.08) 4 (16.67) 9 (37.50)
P, n(%) =242 0.119

7 33 (68.75) 14 (58.33) 19 (79.17)

A 15 (31.25) 10 (41.67) 5(20.83)
WRAH L, n(%) 7A=076 0383

¥ 27 (56.25) 12 (50.00) 15 (62.50)

H 21 (43.75) 12 (50.00) 9 (37.50)
AL, n(%) =475 0.029

7 33 (68.75) 20 (83.33) 13 (54.17)

f 15 (31.25) 4 (16.67) 11 (45.83)
BEIRIG, n(%) =171 0.190

x 42 (87.50) 23 (95.83) 19 (79.17)

A 6 (12.50) 1(4.17) 5(20.83)
M, (%) £=0.00 1.000

7 41 (85.42) 20 (83.33) 21 (87.50)

f 7 (14.58) 4 (16.67) 3 (12.50)
KR, n(%) 2=0.00 1.000

7 36 (75.00) 18 (75.00) 18 (75.00)

H 12 (25.00) 6 (25.00) 6 (25.00)
Jgg KN, M (Q1, Q3) 5.30 (3.80, 7.25) 5.65 (4.00, 7.62) 5.00 (3.00, 7.00) Z=-0.92 0.359
Ki-67, M (Q1, Q3) 70.00 (50.00, 80.00)  80.00 (60.00,90.00)  70.00 (50.00, 75.00) Z=-1.76 0.079
TREZET R, n(%) £=0.00 1.000

NET G3 5(10.42) 3 (12.50) 2(8.33)

NEC 43 (89.58) 21 (87.50) 22 (91.67)
HH#, n(%) =706 0.008

T 29 (60.42) 19 (79.17) 10 (41.67)

f 19 (39.58) 5(20.83) 14 (58.33)
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NLR, M (Q1, Q3) 2.29 (1.75, 2.84) 2.33(1.63,2.53) 2.24 (1.84,3.37) Z=-0.58 0.560
PLR,M (Q1,Qs)  143.94(112.05,200.82) 149.42 (106.49, 189.21) 141.67 (119.75,219.41) Z=-0.64 0.519
GLR, M (Q1, Q3) 10.77 (8.24, 19.43) 11.00 (8.16, 14.86) 10.33 (8.32,30.55)  Z=-0.60 0.546
FAR, M (Q1, Q3) 0.09 (0.07,0.11) 0.09 (0.07, 0.11) 0.09 (0.07, 0.11) Z=-075 0455
FLR, M (Q1, Q3) 1.78 (1.46, 2.27) 1.81 (1.49,2.17) 1.78 (1.44, 2.40) Z=-023 0814
MLR, Mean + SD 0.33+0.15 0.33+0.13 0.3340.17 t=-0.19 0.849
PIN, Mean + SD 46.66 + 7.59 47.57+6.79 45.76 + 8.37 t=082 0415

%4 BMLI: SRR ETRE, Mean+ SD: “PHME + 3z, M (Qi, Q3): HFALEGE—UAEk, =I5,
n(%): FEARZ(HEFEARZLLE]), NLR (P MR/ LA E) . PLR (/MRS ELAHAR) . MLR (B A% 40 e /atk 40 )
FLR (43 A B/ EYM). FAR (4F4EE A R/AE ). GLR (p-A & B ILE/ M EAIE). PNI (TG & 7 = A
B +5x REAETE.

Table 2. Cox proportional hazards model for survival analysis of patients with highly proliferative gastrointestinal neuroen-
docrine neoplasms

3 2. SIEEEM B MRS IE B E £ FRHEEY cox LR IREY

LAESEN

p S.E V4 P

EZSEN

HR (95%CI) g SE Z P HR(95%CI)

LW ER  —0.00 002 —020 0.840 1.00 (0.96~1.04)

BMI -0.08 0.05 -1.64 0.101 0.92 (0.83~1.02)

4] -0.78 0.42 -1.84 0.066 0.46 (0.20~1.05)

R s -0.89 050 -1.76 0.078 0.41 (0.15~1.10)

WG A 58 -043 042 -1.02 0.308 0.65 (0.28~1.49)

e I 0.82 041 2.00 0.045 2.28 (1.02~5.09) 0.70 045 1.55 0.120 2.02 (0.83~4.89)
B LRI 082 051 161 0.108 2.26 (0.84~6.13)

RVt -026 0.62 —0.41 0.680 0.77 (0.23~2.61)

FIG -0.19 047 —0.40 0.692 0.83 (0.33~2.10)

g R/N —0.06 0.08 —0.78 0.436 0.94 (0.80~1.10)

Ki-67 -0.01 0.0l -1.63 0.103 0.99 (0.97~1.00)

WA 0.16 0.74 022 0.828 1.17 (0.28~5.01)

JHE# 1.06 042 254 0011 2.89 (1.27~6.54) 1.13 046 2.48 0.013 3.09 (1.27~7.53)

PIN -0.03 0.03 —0.86 0.392 0.98 (0.92~1.03)

NLR 031 0.09 328 0.001 1.36 (1.13~1.64) 0.44 0.19 239 0.017 1.56(1.08~2.24)
PLR 0.00 0.00 1.65 0.099 1.00 (1.00~1.01)

MLR 142 152 093 0352 4.12 (0.21~81.46)
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GLR 0.01 0.00 274 0.006 1.01 (1.01~1.01) —0.00 0.00 —0.23 0.815 1.00 (1.00~1.00)
FAR 389 643 0.61 0.545 48.93(0.00~14491682.95)
FLR 042 022 193 0.054 1.52 (0.99~2.34)

%¥E: HR: W, CI: BEXE, BMI: SHABTEFEE, NLR (P HRLA0H Mk E40HE) . PLR (i M/t B A1)
MLR (A% 40 i/ i0k ES 4 ) . FLR (455 B R/ 40 ) . FAR (47458 B R/ E B H). GLR (p-2 29 Ik B/ itk B 48 )
PNI (TR E 7164 = AEA +5x BT,

3.4. RKIEEXIEIRX B BMER 57 E B EE FHENE I

BTN 3R M 2 3 Cox LU KU [R5 5, THE T B Gvh 5 SR 9 RE AR G FR B (1)
AT (NLR = 3.85, GLR = 24.07). MR #EmAEMMER S5 - HARA < #irE, & > BE),
SRJE# F Kaplan-Meier L2 H| A A 2R, FFHEAT log-rank #56. 455H E 8, NLR Al GLR &4 1]
(R A A7 P A7 A W 35 22 5 (P < 0.05, WL 1)
4. Wtig

B R 2 s Jo R R A TE IR 1 LA Gy, AR TN B LGB EOR KR, Hs Wi = AR w
RIZFETE, NS TEZ50F. S0 GINEN BT S5 im MR, A E S i1
AR A, AH H AT B R I 5 2 TS Fe bR . A SO BRI R 16 8 55 15 1 SOREAH S48 45,
I3MT T HX B TS % GI-NEN TS A 1E -

A NLR —+#&a +=a

1.00 A Log rank P = 0.002
HR (95%CI): 4.301 (1.569 - 11.794)

0.75 1

o

n

[}
L

FEREER

0.25 1

0.00 1

0 6 12 18 24 30 36 42 48 54 60 6 72 78 8 90
EEtE (B)
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B GLR —+f&e -+ =a

1.00 1 Log rank P = 0.010
HR (95%CI): 2.936 (1.247 - 6.915)

0.75 1

FEREER

0.25 1

0.00 1

0 6 12 18 24 30 36 4 48 54 60 66 72 78 8 90
4=rE (B)

Figure 1. The K-M survival curves of NLR and GLR
& 1.NLR. GLR By K-M & 77ii%k

EI A1 JE R 75 R e A R J A S AT R F e 3 o IR O 58 (TMEE ) A2 8 &40 L % H ) L 7 ik
CRYEARMD . SRR TR TT 2 A A PR RS 43 R L DX P PRI S AL DA R A ) 4 S R R R P B
5% o JielvJe £ L e JFC P ] o 400 R e B AR VR, TR T SRE M R A BE(TME), 12 48 Rl 72 T 4%
TME IR 2, MR IR AR ES TME IS UIAC[9] [10], AMNEAEIA 4 540 T 58 AL 2 pL Ak
G RRE IR M BRI . Cui 55 N[6] 2024 F R B —IIEERE M5 R PR, NLR. PLR KV, B
Jp 22 A ARG 3 OS k4. (HR = 2.09, 95%CI = 1.55~2.8; HR = 1.79, 95%CI= 1.40~2.28, P < 0.001),
NLR T 5 T695 A= 72 W (DFS) 46 F AH 55 (HR = 3.34, 95%CI =2.11~5.29, P <0.001), PLR Jh 5 ik E A 77
HI(PFS)4ii 46 AH 5% (HR = 3.48, 95%CI = 1.34~9.03, P = 0.01). Pozza %5 N[11]1H)— 35T b gt 22 A 23 s i
I8 () B A A L, R AR AL R RS 1) 5 NLR 3 =(P = 0.04), NLR AJ DLTIZE AL #2, Tim b
P78 NENs TG AR« A5 LIRS RATF. 78 Cox 2T, BE RN 4 R38R~ NLR. GLR
BISWEMG, TR 26 K-M AL R4 R IR ARYE NLR. GLR 7 hm . R4 EH A7 i A7 1E
BEER, HEFE—BLZHEE Cox T, GLR REHEIASI¥EXMER, HE GLR WA —E
TRMANE, (HFIERCL TR R, oS FiR g R,

25 LR, NLR AT N mdhFE v 1 15 R ph 28 P 436 e 70 f AR BRSE IR 28, NLR =i2H. GLR s
SRE AT ISR, W PRSI RS S AH AR AR IR IS I . ZEABE T, BT AERES (A . FEAREA IR,
M AT W AH B2y 2 o iy, [FIH A Dy — T ml e 7, A e VR AR R, J5 St AL v i — 2D R,
FrRZ H . KEEA . ATHETERE T v A AR =i T 45 R . 9 4h, SOREAE DCTRAR S e BE v M
J AR 22 P s 8 2 1 PR AF ELAE FATLAR A7) 75 4k SR 2R
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