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Abstract

Objective: To investigate the correlation between fibrinogen (FIB), serum tumor markers, tumor size
and other indicators with distant metastasis in non-small cell lung cancer (NSCLC), so as to provide a
reference for clinical diagnosis and prognosis evaluation of NSCLC patients. Methods: A retrospective
analysis was conducted on the clinical data of patients diagnosed with NSCLC at Chongqing University
Cancer Hospital from 2019 to 2024. The patients were divided into distant metastasis group (366 cases)
and non-distant metastasis group (328 cases) according to the presence or absence of distant organ me-
tastasis. The two groups were compared in terms of fibrinogen (FIB), serum tumor markers including
neuron-specific enolase (NSE), carcinoembryonic antigen (CEA), carbohydrate antigen 125 (CA125) and
cytokeratin 19 fragment (CYFRA21-1), as well as tumor size and clinicopathological characteristics, to
analyze their association with distant metastasis. Meanwhile, subgroup analysis was conducted ac-
cording to pathological type, tumor size and tumor location, so as to further explore the correlation
between the above indicators and distant metastasis of non-small cell lung cancer (NSCLC). Results:
The serum positive rates of FIB, NSE, CEA, CA125 and CYFRA21-1 in the metastatic group were signifi-
cantly higher than those in the non-metastatic group (all P < 0.05), and the above indicators were
closely correlated with distant metastasis of NSCLC. There were no statistically significant differences
in age, platelet (PLT) and progastrin-releasing peptide (ProGRP) between the two groups (all P> 0.05),
which showed no obvious association with distant metastasis. In subgroup analysis, FIB, CEA, NSE,
CA125 and CYFRA21-1 were still significantly correlated with metastatic status in subgroups stratified
by tumor size and tumor location (all P < 0.05), which could serve as stable predictive indicators for
identifying the presence or absence of distant metastasis in NSCLC patients. Conclusions: FIB, CEA, NSE,
CA125 and CYFRA21-1 are correlated with distant metastasis in NSCLC patients, and they have certain
clinical significance for the diagnosis and prognosis evaluation of NSCLC patients with distant metasta-
sis.

Keywords

Non-Small Cell Lung Cancer, Distant Metastasis, Tumor Markers, Fibrinogen

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

It A2 A K A L ) S e R, HH R A DG B T 1 B SR TR . 2022 AR A BRI 7 AR 91 250 75,
FETIRBIIE 180 Ji. THE 2022 44 [ Hr & mif 106.06 Jifl, FETwE] 73.33 Jifl, kil HoAthde
B, PR S AEARON DT 1] JE/NIEITE (NSCLC)Z) (5 BT A il 11 85%, £ 75% M g iz b+
Mo, Bk S FAAFRIBAR[2]. mALEE R AR N B Ve T ORI S TS AN R AR O RIZ 3], R
R mE AN, SHMRLIRIR R, g AR A A EERE L.

DIAAWEFR, M5 AR SOREAH G IR 3 v AR A U AR bR 6, BT T0000 A /) e e iz
AEEERE FEVEAG TR T RUR [4]-[6]. BRFFERIL, MEMPUR(CEA). #1440 HE 5 MM BE AL B (NSE) R 40 il /1 25 (1
19 Jr Bt(CYFRA21-1)2 - Wil B st e i R 2%, HAS i Ab i 7% KBS FH i A 5[ 7] A W 7 R 7m iRg
KN FVRE 5 il 7 DA SB35 AH G [8]. JE T HIRBF AT 5, AT AL B RS DT S50 5 Fe br an iR A 540
2145 A J5U(FIB) R g KNS bn S it m A Fe e IR OC &, FRI8 I 23 2 20 gt — 25 P Ak Il PR S ANME,

DOI: 10.12677/acm.2026.1662445 2231 Il A 2= 27 ik


https://doi.org/10.12677/acm.2026.1662445
http://creativecommons.org/licenses/by/4.0/

TR F

SR fitigeE B A UG ) - PP Al R 2 2 i i
2. MREFE
2.1. fARTIR

AW AR EECEE T 2019 45 1 H & 2024 4F 12 A #iE], 2826612 36/ it (NSCLC) H A&
B AT AT IT (BT« FEERIT . RIRIT A TFARS S .

PIAFRUEGT R : (1) SIRERRIZ AR/t s (2) REEZISATMTRTHNGYT: (3) WA E M
RN, BT RN EER(CT) BT RS W E AT AU E R R(PET/CT) B 7 RS B Z
FAHH(SPECT) B LR BUSK (MR S50 A R A WAL 38 B e Wik (88 . R B BIR. B Re55).

HEBRPRAE QS (1) FEE B IR/ NgE i s (2) A AR s, BREAT A 7™ 3 R Al (gt
B BORE R X IEFERRA PTG TV GO IEES); (3) A HABERRIE S (4) IRIRFRIA
SERE, SUMIE SR = ARhR . ARICREK.

ARFFILPIN 694 42 AL/ Nl g, Hih 366 LAFAETALERS, 328 L Tmib R . I A F
SR EBE R S ARG TE, BRGREER . MR, RRIEEBMID. A% 04 K RS .
s DA L39S 56 25 A DU 48 Ps ELFE 41 4 25 1 SR (FIB) I /MR(PLT),  BAA AR bR EY) CYFRA21-1. [y 5 W
RRKHTA(ProGRP). CEA. #ESPUE 125 (CA125). NSE. 1% CT 45 R R MR EE L
RO A &0 E S HNIEHE T E W F: CEA 0~5ng/mL; NSE0~6ng/mL; CYFRA21-1
0~2.08 ng/mL; CA1250~15U/mL; ProGRP 0~65 pg/mL; FIB 2.0~4.0 g/L; Ifl.ZMR 125~350 x 10°/L. BMI
IYRERELI R : <18.5 N, 18.5~22.9 NIEW, 23~24.9 MM, >25 NEME. CAWFFTIESZ9], WM
NBEARTHEH. A G 28 55 (g FRE XU (1) G BRARFE 5 N A A IE R 22 57 N AHELE BMIIC T T2
AT 8 B A (225 kg/m?) N, AT AH 24 LA T 50 v 1) 2 R0 PR Ao I R 08 AV o BR1 Ut
AHF TR IR BMI bRtEREAT ABE5Y Z R 53 « B F 12 WA v LI 2 5 (CTRHE S FE g A B (T
AR T ) K ORI BLAR . RS TR TR I RE R B E A A A A, AR /N e 1)
RES A AREGRIR AN . B KA. HA(REE . 298)%.

2.2. GtFERE

K F SPSS 23.0 Guit- 8- AT AR by, RSB BN IR E, MR n ()RR, K
F-R 7788 Fisher #iVIREZIE AT b 4r B R E 73 n (%) R, F#LLQL, Q3)E R, 4l
Ee R HES 40 36 (Mann-Whitney U #656), PL P <0.05 ZRH Giil 245 .

3. 58
3.1. AOZitFEMiaRRERHE

AW FILGN 694 BIAE/INAH e B3, Hh RT3 B RE 4 328 M, ImAbdR E R4 366 il
BYE 307 1, Lotk 387 B, BN ER M A BB R(FE 1): FIB. NSE. CEA. CA125. CYFRA21-1. kK
NG PRI BMI KMo A8 R A7 5 it A e # 2 3 AH DR (B P<0.05): TT4E#E . PLT. ProGRP 7E44 #4405
AU A ZE SRS X (¥ P>0.05). S TF LA ML, imAbFE R 4 B3 s FIBLNSE.CEA.CA125.
CYFRA21-1 PHVERE &, MRERS >3 em. otk K BMI AR AL T R 5 bR B & T e . Bik
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Table 1. Baseline and clinical characteristics in distant metastasis (n = 366) and non-distant metastasis (n = 328) patients

= 1. mAEETEAEN = 366) 5 T ETBLE(n = 328) BEHE L RIGRYFE

TE EHm=694) FAEEBABEM=328) ¥HH AB(n=2366) P Z Iy
5, n (%) 0.003 8.825
% 387 (55.764) 163 (49.695) 224 (61.202)
5 307 (44.236) 165 (50.305) 142 (38.798)
££%8, Median (Q1, Q3) 60.5 (53, 68) 60 (52, 68) 61 (53, 68) 0.812 59395.5
BML n (%) 0.007 12.071
<18.5 24 (3.458) 9 (2.744) 15 (4.098)
18.5~22.9 284 (40.922) 120 (36.585) 164 (44.809)
23~24.9 189 (27.233) 86 (26.22) 103 (28.142)
>25 197 (28.386) 113 (34.451) 84 (22.951)
FIB, n (%) <0.001 41.136
<4 484 (69.741) 268 (81.707) 216 (59.016)
>4 210 (30.259) 60 (18.293) 150 (40.984)
NSE, n (%) <0.001 37.084
<6 503 (72.478) 274 (83.537) 229 (62.568)
>6 191 (27.522) 54 (16.463) 137 (37.432)
CEA, n (%) <0.001 91.7
<5 346 (49.856) 227 (69.207) 119 (32.514)
>5 348 (50.144) 101 (30.793) 247 (67.486)
CA125, n (%) <0.001 85.397
<15 299 (43.084) 202 (61.585) 97 (26.503)
>15 395 (56.916) 126 (38.415) 269 (73.497)
ProGRP, n (%) 0.471 0.521
<65 619 (89.193) 296 (90.244) 323 (88.251)
>65 75 (10.807) 32(9.756) 43 (11.749)
CYFRA21-1, n (%) <0.001 34.006
<2.08 257 (37.032) 159 (48.476) 98 (26.776)
>2.08 437 (62.968) 169 (51.524) 268 (73.224)
WAL, n (%) 0.043 4.1
e[S 472 (68.012) 236 (71.951) 236 (64.481)
Tk 222 (31.988) 92 (28.049) 130 (35.519)
PLT1, n (%) 0.068 3.341
<350 639 (92.075) 309 (94.207) 330 (90.164)
>350 55 (7.925) 19 (5.793) 36 (9.836)
KNG, n (%) 0.001 10.697
<3cm 305 (43.948) 166 (50.61) 139 (37.978)
>3 cm 389 (56.052) 162 (49.39) 227 (62.022)
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HE— s BRI RNG 585y Dy ke 2H 5 B AL (I /DN 24 ot s e DRt i s P At 5 LR BN, 43l
AT RSN, SRR 2). BT JLgyN 88 FlEhw By, Hrhdeskts 76 B, R 12 . 45
IR AU S i B A B RS B IR (P < 0.001); 4ERY. BMI. URIFREN). FIB e brE s
AL 2 0] 22 5 T Gt 24 L (3 P>0.05). e TE4H : JLghN 589 1ol e %, R 4% 240 1,
R 349 . 455 R: BMIL FIB. NSE. CEA. CA125. CYFRA21-1 J PLT. 88 K/ 5 A{E /N it ki
TEILAC R AEAER I, ZRBA S E L P<0.05). AR Y. ProGRP. i & A HiA 215
WRER LS HE NI P> 0.05). WHSHESZ, NSE. CEA. CA125. CYFRA2I-1. FIB &#%.0hr &
WXt NSCLC 178 b 5 1 S50 A/ 1B A7 75 BH 6k )3 B 2 28 S5 Jo 12k, ASCAE i S8 vh B s AN, 785
BE IR

Table 2. Comparison of clinical characteristics between distant metastatic and non-distant metastatic patients stratified by
pathological subtype

2. FRIRET BB E TR S T BIGRFELLE

JREL SR L s
E|x=5°4 =374 P statistic E|et=5 72 =50 P statistic
M3, n (%) <0.001 Fisher 0.659 0.195
'S 6 (7.895) 7 (58.333) 153 (63.75) 215 (61.605)
= 70 (92.105) 5 (41.667) 87 (36.25) 134 (38.395)
i, Mean+SD 63 (55,69) 55.5(52.75,66) 0.25 551 58(52,68)  61(53,68) 0.315 39842
BMI, n (%) 1  Fisher 0.003 14.123
<18.5 2 (2.632) 0(0) 7 (2.917) 15 (4.298)
18.5~22.9 32 (42.105) 5 (41.667) 83 (34.583) 157 (44.986)
23~24.9 20 (26.316) 3(25) 62 (25.833) 97 (27.794)
>25 22 (28.947) 4(33.333) 88 (36.667) 80 (22.923)
FIB, n (%) 0.514 0.425 <0.001 66.765
<4 43 (56.579) 5 (41.667) 218 (90.833) 209 (59.885)
>4 33 (43.421) 7 (58.333) 22 (9.167) 140 (40.115)
NSE, n (%) 1  Fisher <0.001 36.67
<6 61(80.263) 10 (83.333) 205 (85.417) 217 (62.178)
>6 15 (19.737) 2 (16.667) 35(14.583) 132 (37.822)
CEA, n (%) 0.081 Fisher <0.001 68.178
<5 58 (76.316) 6 (50) 160 (66.667) 111 (31.805)
>5 18 (23.684) 6 (50) 80 (33.333) 238 (68.195)
CA125,n (%) 0.093 2.829 <0.001 89.499
<15 36 (47.368) 2 (16.667) 159 (66.25) 93 (26.648)
>15 40 (52.632) 10 (83.333) 81 (33.75) 256 (73.352)
ProGRP, n (%) 0.587 Fisher 0.367 0.814
<65 69 (90.789) 12 (100) 217 (90.417) 306 (87.679)
>65 7(9.211) 0(0) 23 (9.583) 43 (12.321)
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CYFRA21-1, n (%) 0.451  Fisher <0.001 61.688
<2.08 13 (17.105) 3(25) 143 (59.583) 94 (26.934)
>2.08 63 (82.895) 9 (75) 97 (40.417) 255 (73.066)
ALY, n (%) 0.31 Fisher 0.088  2.903
T 56 (73.684) 7 (58.333) 171 (71.25) 224 (64.183)
s 20 (26.316) 5 (41.667) 69 (28.75) 125 (35.817)
PLT1, n (%) 1 Fisher 0.007 7.227
<350 66 (86.842) 11 (91.667) 231(96.25) 314 (89.971)
>350 10 (13.158) 1(8.333) 9 (3.75) 35 (10.029)
K32, n (%) 0.359 Fisher <0.001 36.31
<3cm 9 (11.842) 3(25) 155 (64.583) 136 (38.968)
>3 cm 67 (88.158) 9 (75) 85(35.417) 213 (61.032)

33. BESKERENITA S

BB IR B AR B 4) <3 cm A>3 em AT 0T, SR ILGE 3). TEMER KA <3cem
“171, FIB. CEA. NSE. CAI125. CYFRA21-1 KM hi fE R 4 5 AR H ) 22 R ok 5 L (3
P <0.05): Mtk 4. BMI. ProGRP. Ji#4r A, PLT EPALIAIN 2 RIEH 1T = L E P > 0.05).
R IR KAE >3 cm WAL, TSI, FIB. CEA. NSE. CA125. CYFRA21-1. % H /37U i 41 F] 2 S A5
G ¥R X3 P<0.05). WHSHTEE R, FIB. CEA. NSE. CA125. CYFRA21-1 7EAS[A fif EL A%
D E TSR ERIRS BEK, & X5 NSCLC @A # iffe e IIm R FE br o

Table 3. Comparison of clinical characteristics between metastatic and non-metastatic groups stratified by maximum tumor

%a?et%rlaﬂql’@f-ij(@ﬁ%?ﬁﬂ%%éﬂ'—ﬁ%ﬁﬂi’?ﬁéﬂ”ﬁﬁﬁﬁﬁttﬁ
BB AR ER <3 >3
Bz Lz P statistic B[4 L= 2 P statistic
(n=166) (n=139) (n=162) (n=227)
51, n (%) 0.843 0.039 <0.001 24.466
4 108 (65.06) 88 (63.309) 55(33.951) 136 (59.912)
B 58(34.94) 51 (36.691) 107 (66.049) 91 (40.088)
ﬁ% l’l‘ggia“ 60 (52,68) 62(53,69) 0308 263385  62(53.25,69) 62 (54,69.5) 0.583 17786
BMI, n (%) 0.228 4.33 0.099 Fisher
<18.5 6(3.614) 64317 3 (1.852) 9 (3.965)
18.5~22.9 55 (33.133) 56 (40.288) 65 (40.123) 108 (47.577)
23249  41(24.699) 39 (28.058) 45(27.778) 64 (28.194)
>25 64 (38.554) 38 (27.338) 49 (30.247) 46 (20.264)
FIB, n (%) <0.001 26.385 <0.001 11.652
<4 155 (93.373) 98 (70.504) 113 (69.753) 118 (51.982)
>4 11(6.627) 41 (29.496) 49 (30.247) 109 (48.018)
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NSE, n (%) <0.001  17.852 <0.001  14.791
<6 148 (89.157) 96 (69.065) 126 (77.778) 133 (58.59)
>6 18 (10.843) 43 (30.935) 36 (22.222) 94 (41.41)
CEA, n (%) <0.001 34.148 <0.001  49.109
<5 125 (75.301) 58 (41.727) 102 (62.963) 61 (26.872)
>5 41 (24.699) 81 (58.273) 60 (37.037) 166 (73.128)
CA125, n (%) <0.001  36.99 <0.001  40.394
<15 114 (68.675) 46 (33.094) 88 (54.321) 51 (22.467)
>15 52 (31.325) 93 (66.906) 74 (45.679) 176 (77.533)
ProGRP, n (%) 0.749  0.102 0.69  0.159
<65 151 (90.964) 124 (89.209) 145 (89.506) 199 (87.665)
>65 15 (9.036) 15 (10.791) 17 (10.494) 28 (12.335)
CY?}{,ZZ)I'I’ <0.001  14.287 <0.001 11.242
<2.08 104 (62.651) 56 (40.288) 55 (33.951) 42 (18.502)
>2.08 62 (37.349) 83 (59.712) 107 (66.049) 185 (81.498)
%Mf??)s 0.004 8.46 1 0
T 126 (75.904) 83 (59.712) 110 (67.901) 153 (67.401)
T 40 (24.096) 56 (40.288) 52 (32.099) 74 (32.599)
TR, 0.236 Fisher <0.001 Fisher
n (%)
e 9(5.422)  3(2.158) 67 (41.358) 9 (3.965)
b 155 (93.373) 136 (97.842) 85 (52.469) 213 (93.833)
K4 e 1(0.602) 0 (0) 5 (3.086) 2 (0.881)
Hih 1(0.602) 0(0) 5 (3.086) 3(1.322)
PLT, n (%) 0.23 1.443 043  0.624
<350 162 (97.59) 131 (94.245) 147 (90.741) 199 (87.665)
>350 4(2.41) 8 (5.755) 15 (9.259) 28 (12.335)

3.4. ZAEGLE S ERIEA D

PR IR AR A B NSCLC Gz Ab%6#% (R RE0R,  F2 I B (e B 43 8 F it 4 S5 v 2H
AT (W3 4)o AE T A, M5 e o/ B4 3L & FIB. NSE. CEA. CA125. CYFRA21-
| fEFERS A S AR A ) 2 A Goit 2 L (H P < 0.05); FHIEAF, BMI. JREED A K bR i i Fbx
EWFRE ST AR B E MR P < 0.05). WAXTLLE R: FIB. CEA. NSE. CA125. CYFRA21-1 &
I By BUAE AN R R 47 8 0 |2 T 35 5 Ab e A IRAS 3 AHOC, S AN e e 7 5 1 e T 48 A 5

M4EHS . ProGRP. PLT 7EM N4 H 40 R] 22 3 B4 it 2 (P > 0.05).
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Table 4. Comparison of clinical characteristics between distant metastatic and non-distant metastatic groups stratified by tumor

location

F 4. TEMBLAES R TRAEBES LTS AEIGRFFELL

g0 g El Ny s
E|=57 i P statistic  JEERE =574 P statistic
(n =236) (n =236) m=92)  (n=130)
50, n (%) <0.001  12.301 1 0
5'q 107 (45.339) 146 (61.864) 56 (60.87) 78 (60)
5 129 (54.661) 90 (38.136) 36(39.13) 52 (40)
ﬁﬁ(%l,l\g;‘;ia“ 60 (52,68) 62 (53, 69) 0.308  26338.5 62(54,68) 59.5(53,67) 0281 6488.5
BMI, n (%) 0267  3.946 0.009 Fisher
<18.5 8 (3.39) 10 (4.237) 1(1.087)  5(3.846)
18.5~22.9 85(36.017) 101 (42.797) 35(38.043) 63 (48.462)
23~24.9 65(27.542) 65 (27.542) 21(22.826) 38 (29.231)
>25 78 (33.051) 60 (25.424) 35(38.043) 24 (18.462)
FIB, n (%) <0.001  35.837 0.012 6381
<4 194 (82.203) 133 (56.356) 74 (80.435) 83 (63.846)
>4 42 (17.797) 103 (43.644) 18 (19.565) 47 (36.154)
NSE, n (%) <0.001  22.795 <0.001 13.076
<6 196 (83.051) 149 (63.136) 78 (84.783) 80 (61.538)
>6 40 (16.949) 87 (36.864) 14 (15.217) 50 (38.462)
CEA, n (%) <0.001  78.17 <0.001 16.785
<5 163 (69.068) 66 (27.966) 64 (69.565) 53 (40.769)
>5 73(30.932) 170 (72.034) 28 (30.435) 77 (59.231)
CAI125, n (%) <0.001  66.936 <0.001 18.68
<15 146 (61.864) 57 (24.153) 56 (60.87) 40 (30.769)
>15 90 (38.136) 179 (75.847) 36 (39.13) 90 (69.231)
ProGRP, n (%) 0.56 0.34 0.778  0.079
<65 212 (89.831) 207 (87.712) 84 (91.304) 116 (89.231)
>65 24 (10.169) 29 (12.288) 8(8.696) 14 (10.769)
CYFRA2I-1, n (%) <0.001  30.696 0.031 4 666
<2.08 116 (49.153) 57 (24.153) 43 (46.739) 41 (31.538)
>2.08 120 (50.847) 179 (75.847) 49 (53.261) 89 (68.462)
WRESEL, n (%) <0.001  Fisher <0.001 Fisher
B 56 (23.729) 7 (2.966) 20 (21.739) 5 (3.846)
R 171 (72.458) 224 (94.915) 69 (75) 125 (96.154)
K4 5(2.119) 2 (0.847) 1(1.087) 0(0)
ot 4 (1.695) 3(1.271) 2 (2.174) 0 (0)
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Yk
PLTI1, n (%) 0.146 2117 0.273 1199

<350 220 (93.22) 210 (88.983) 89 (96.739) 120 (92.308)
>350 16 (6.78) 26 (11.017) 3(3.261)  10(7.692)

KNI, n (%) <0.001  15.147 1 0
<3 cm 126 (53.39) 83 (35.169) 40 (43.478) 56 (43.077)
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