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Abstract

Objective: This study aims to explore the influencing factors and diagnostic value of preoperative
peripheral blood Fibrinogen-to-Albumin Ratio (FAR), neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR), carcinoembryonic antigen (CEA), and carbohydrate antigen (CA19-9)
levels in patients with colorectal adenocarcinoma. Methods: A retrospective random collection was
conducted on 177 patients with colorectal adenocarcinoma who were first diagnosed and under-
went surgical treatment at the Fourth Affiliated Hospital of Anhui Medical University from January
2018 to March 2025 (experimental group). Meanwhile, 204 patients with colorectal adenomatous
polyps who were treated in our hospital during the same period were randomly selected (control
group). The pathological data of FAR, NLR, PLR, CEA, CA19-9 and the experimental group of each
patient were collected. All the research subjects were diagnosed by histopathological examination.
The clinical significance of FAR, NLR, PLR, CEA and CA19-9 levels for different pathological charac-
teristics and diagnosis of colorectal adenocarcinoma was retrospectively analyzed. Results: The in-
dicators such as FAR, NLR, PLR, CEA, and CA19-9 in the adenocarcinoma experimental group were
significantly higher than those in the polyp control group, which was statistically significant (P <
0.05). Through the ROC curve analysis of single and combined detection of indicators, it can be
known that: Except for NLR, PLR, CA19-9, and the combination of NLR and PLR, the AUC values of
ROC in the other combined detections were all greater than 0.7. Among them, the combined detec-
tion of FAR, NLR, PLR, CEA, and CA19-9 had the highest accuracy. In patients with adenocarcinoma,
the FAR level is significantly associated with whether lymph nodes have metastasized, Dukes stage,
and degree of differentiation. The NLR level is only significantly associated with the adenocarci-
noma site (P < 0.05), and the CEA level is significantly associated with whether lymph nodes have
metastasized and Dukes stage (P < 0.05) The level of CA19-9 was significantly associated with Dukes
stage and degree of differentiation (P < 0.05), while PLR was not significantly associated with the
pathological characteristics of colorectal adenocarcinoma (P > 0.05). Conclusion: The combined de-
tection of FAR, NLR, PLR, CEA and CA19-9 is more valuable for the diagnosis of colorectal adenocar-
cinoma compared with single index detection, and the levels of FAR, NLR, CEA and CA19-9 each have
certain correlations with different pathological characteristics of colorectal adenocarcinoma.
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Figure 1. ROC curves of serum levels of individual and combined examination indicators
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Table 1. Comparison of clinical data between the experimental group and the control group

= 1. SKERLA RN BREE A9 Im R ZE A% B

I PR Ak SEGAH(177 1) of FE 2H.(204 1) VA:] P&
FAR 0.079 (0.068, 0.095) 0.062 (0.055, 0.071) -9.36 0.000
NLR 2.42 (1.68, 3.40) 2.11 (1.65, 2.84) -1.98 0.047
PLR 134.18 (100.58, 173.11) 115.92 (93.71, 146.62) -2.96 0.003
CEA 3.75 (2.26, 8.08) 2.025(1.39,2.82) -8.91 0.000

CA19-9 7.91 (2.74, 18.79) 5.74 (3.04, 10.20) -2.57 0.010

Table 2. The sensitivity, specificity and AUC of the serum levels of individual and combined examination indicators

=2 BMREARTHRRMEKENHRE. HRER AUC E

izt U (%) 7 (%) AUC 95%CI
FAR 66.7 75.5 0.778 0.732~0.824
NLR 53.1 65.2 0.559 0.500~0.618
PLR 52.5 66.2 0.588 0.530~0.645
CEA 53.7 87.7 0.765 0.717~0.812
CA19-9 26.6 94.1 0.576 0.517~0.636
FAR. NLR Bt4& 63.3 79.4 0.779 0.732~0.825
FAR. PLR & 63.3 80.4 0.777 0.731~0.823
NLR. PLR B& 514 69.6 0.583 0.525~0.642
FAR. NLR. PLR Bt& 65.5 78.4 0.777 0.731~0.823
FAR. NLR. PLR. 81.4 73.0 0.846 0.807~0.884

CEA. CA19-9 Bt&

3.2. SEMREBERERES

SEEGZH FAR /KRR 452 57 #% « Dukes 70 B - WAREEAAAE B2 22 7, HA =R X (P <0.05),

MIEREIEA . MR AR EES, LA FEE X (P>0.05). L2 NLR 7KF7E M il A7 175 2
75, BASIER (P <0.05), MHREME. WL LG, Dukes 0. MU AR E Z5R,

TG B (P >0.05). KA PLR AKCPAEREIIEAS . 0L, WELE R 552, Dukes 23, RS
IGRIEFRIIAEAE B EZER, LGB L(P>0.05). LI CEA KFAEM LS 54, Dukes 20 17
EREESR, HARIFE (P <0.05), MAEREEA. WEHA. TMEENHEREER, LRI

B (P> 0.05). SLEGLH CA19-9 /KF7E Dukes 73 M WREEAEREZER, BASE (P <0.05),
MM LR B WEEA . RMAAEEREER, LHRIFFE P >0.05). W& 3.

Table 3. Analysis of each index and pathological manifestations of colorectal adenocarcinoma

3. RIS EERREREFZRANON

I B R I FAR ff NLR 18 PLR 1 CEA 1 CA19-9 18
LA ()
0.079 (0.066, 115.69 (95.51,
R (47) 0.094) 2.21(1.48,3.41) 168.49) 3.44 (2.03,7.91)  7.49 (4.22,19.08)
. 0.083 (0.071, 134.96 (113.65, 15.61 (10.00,
BE(10) 0.124) 2.37(1.49,2.77) 172.16) 4.52 (1.91, 5.45) 23.43)
BiEmE 0.077 (0.067, 137.11 (105.57,
(108) 0.095) 2.52 (1.80, 3.44) 178.76) 3.67 (2.34,9.04)  6.75(2.38,15.33)
. 0.085 (0.074, 151.45 (133.18,
RIHE(12) 0.116) 2.36 (1.69, 4.87) 160.29) 5.84(1.97,15.65) 1720 (2.89, 52.75)
Z/H 14 2.38 2.14 3.34 0.77 6.75
P& 0.497 0.544 0.343 0.857 0.08
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HBAL(H1)
0.082 (0.069, 137.85 (107.97,
45 1(86) 0.097) 2.59 (1.81, 3.55) 175.66) 421(2.16,9.95)  8.64 (4.30,20.48)
B0 0.077 (0.067, 2.31(1.47,2.88) 124.11 (98.87, 3.43 (2.3, 6.63) 6.7 (1.99, 17.27)
0.094) 171.23)
Z/H 14 -0.83 -2.06 -1.19 -0.59 -1.56
P1E 0.408 0.039 0.233 0.556 0.118
WML
(%)
0.077 (0.066, 131.56 (99.28,
T(110) 0.092) 2.35(1.61, 3.49) 176.42) 3.16 (2.06,7.77)  7.63 (2.70,17.07)
H(67) 0.083 (0.070, 2.58 (1.79, 3.24) 135.86 (105.56, 4.82(2.35,8.48)  8.95(2.81, 18.90)
0.106) 171.23)
Z/H 14 2.15 0.90 0.55 2.14 0.89
P1E 0.032 0.369 0.580 0.033 0.376
Dukes 77}
(%)
0.077 (0.065, 125.93 (94.10,
A (38) 0.088) 1.89 (1.51,2.93) 180.10) 3,06 (2.03,4.70)  4.27 (1.42, 10.95)
0.076 (0.066, 132.53 (103.69,
B (69) 0.095) 2.46 (1.71,3.56) 177.17) 3.44(2.16,9.64)  7.93 (3.57,19.56)
0.084 (0.069, 133.04 (98.87,
C (59) 0.114) 2.59(1.79, 3.47) 171.23) 4.47(2.35,7.61)  9.93 (3.94, 22.40)
0.088 (0.076, 139.41 (107.63,
D(11) 0.101) 2.78 (2.31,3.24) 156.76) 18.07 (2.38,26.48)  14.2 (1.94, 52.00)
Z/M 18 8.33 3.72 0.90 8.46 9.06
P& 0.040 0.293 0.826 0.037 0.029
SACFERE (1)
0.083 (0.068 140.11 (107.63
yA ) B
& 5r1k(59) 0.101) 2.65(1.81,3.91) 186.42) 3.43(2.06,10.72) 13.30 (2.86, 25.45)
N 0.077 (0.069, 130.67 (99.09,
h434K,(93) 0.095) 2.32 (1.74, 3.20) 165.58) 3.78 (2.26,7.67)  6.93 (3.13, 16.23)
N 0.072 (0.061, 132.53 (93.17,
= k(25) 0.082) 2.18 (1.52,3.22) 177.23) 3.96 (2.19,9.38)  3.94 (1.52, 12.42)
Z/M 18 6.27 2.35 1.96 0.18 7.84
P1E 0.044 0.309 0.375 0.915 0.020
4. T1ig

45 EL R I R R A R T A% . IAISE I B i A A5 R S 22 TR B R T 46

[5], LI,

H AT A B2 T 2R 6], 45 B Ml (0 0100 & OB T Bt . S iR A R &
(7], LTk B RUBAAFAE R IR, SRSt B b,  SE o i uls £ PP Ak 7 ik Fe J T A7 /£ W] 2
JRBRYE,  HRI6 R k45 SRATAE S /3 Ak T SRR R SO B B (8], T R Biks 7 B AR T LU R B AR O
BEATIR LS, (H i T HAR APERT &5, 7T RE 3 BUBH IR MR BR[0T A5k, 2 T 7E R W] JORE TR FR(FAR
NLR. PLR) J 45 EHI(CEA L CA19-9) 52 VAl €0 475 45 EL IV e 75 1A 1) 22 TOURR Ak I8 T30 B R 3R (10],
X B P R P S BT A AR AE PP A S TS BAT R RE 1], HA CEAL CA19-9 1E Ntk Se4s
B e bR AR 2, LI R PP BN (B A 22 AW [12], B 7SR AR ] CA19-9 Al CEA 5%
F 5 HABSRE R R A M, B B SR THE AL TE R O R 45 B i) 2 W 3RE(13]. AT
7~ CEAL CA19-9 5 E R BE R . WD EE RS . TmALFE A2 S5l PO BRI AR R 14],
X E N R TIR ML T 2%, H LR IER B BRI ERANE. TEERR A, MEEES
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5%, BB TR R A A I AR M [15]. AF4EEE AR S A& A U ED FAR 1EAS % B Th
A E IR SRR A B RO ACE LR S FR AR, AT RUE R0 R UK R A JDIR A, — 7 T 4F 4B
LG T AT DA 28 B e v A P R AR AR - S AR OGS S I, e SO R I O SR S R
S e P 1 B AT ARG R S5 s 53— 07 T 8 /K I BRI 2 IR S WA X DNA i e SAE A, X v]
fiE 2 5 BHRT S e bR ) R ENA N 2 —[16]. H AT S A WEFCIER, PRI i 5 ik 40 B EE A (NLR) I
/N I B 4 L P (PLR )R 5y, 38 5 2 BHLAAR 1) 98 RE S R B 58, T 4 i e I 2 AT i 5 348 A 5 vy 2EL 27
T, AT e R 40 8, (RIS S8RE S ST R Hh R 4 O v] A5 | S 4 440 il DNA 5347, X &
SR g it — A 5 512 28 [17].

REHCENEM RS RAER A B VIR, S AT UFT A0 P I8 1) 98 R S S AN AT AR PR DR AP 1 e e
P, A A R T R AR T T R TR AR K BT 5 B A S IR 2 i — S SR R A B M
FE SRS, IXFPOE RAFALHIE A T B EAEER, I T IR R R . DRI AT L ik B B A AR M I SORE TR A
(FAR. NLR. PLR) & Mg & #5(CEA CA19-9)H T-PFA% 45 BV ks B2 W 5 90 BRI o 72 AT S
s HmE £ FAR. NLR. PLR. CEA. CA19-9 RIAKVFERUEMHERNEEEHEZER, BAGI¥
BEX(P <0.05), MWAMARFFIELEL T B —fabr SBCETRARNT S B I 2l , RILFIFR AR S
ST N P 7 e 2 A v o RN 7 45 LI e B TR AT FAR ZKCPAEMR LS5 2 6 #2 . Dukes 703, 04k
FEEEA B OCHE, NLR KA AE i S A B OGP < 0.05), CEA KFFEME L & 5 . Dukes 7
A B 2 OCHE(P < 0.05), CA19-9 /KF-1E Dukes 73 1. /MG FEEA B W OCHE(P < 0.05), {H52582H PLR /K
SPAERFRILAS . HAL. WSS R 565 . Dukes 203 IMEFEE SRR FEAR I AIEAE B £ 5, H BT RE
o 5 B R e BB AR AT A AE B 1 M It AT 5 B N BRSO T v R A R AR B TR RS R )
UM AE LS B I I A B AR S 4 B e KR 1 R 0 R R 0 BRI DA SR AT 1 SR s
AR Z A AT FA g B O BB A IR PREEAR B IR, T e AFAE B m e, S5 m S 5i307),
[Fi) B A At 900 R L 5 5 TV e e S PR BB, 3 JEL PR BB T BB 2 A TE A i s M v AN T 52 0 12 T 1)
WM . ST AL BRI, BT E NIRRT B2 W TR E £, AR5 EIF et —
2 R IAE S IO HIF F R B 6 B2 I NAR RN, 3t — 2B IO R S B AT S R B, R L S BIIG PR o2
PR — 52 IR SRR
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