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Background: We conducted a two-center study to investigate the prognostic value of 
preoperative fibrinogen–albumin ratio (FAR) in patients undergoing radical cystectomy 
(RC).
Methods: The clinical and survival data of 267 patients with bladder cancer (BCa) treated with 
RC were collected, of which 140 patients from Xuzhou Central Hospital were divided into 
training set and 127 patients from The Second Affiliated Hospital of Nantong University were 
divided into validation set. X-tile software was used to obtain the optimal cut-off values for 
preoperative platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR) and 
FAR. Receiver operating characteristic (ROC) curves were used to compare the predictive ability 
of PLR, NLR, FAR and modified Glasgow prognostic score (mGPS). Kaplan–Meier curves were 
used to assess overall survival (OS) and progression-free survival (PFS) of patients in different 
FAR groups. Univariate and multivariate Cox regression were used to assess patients’ indepen-
dent risk factors, and R software was used to construct prognostic nomograms.
Results: In the training set, the optimal cut-off values for PLR, NLR and FAR were 76.76, 
3.97 and 0.08, respectively. Both in the training and validation sets, FAR had better ability to 
predict OS and PFS than PLR and NLR, and patients in the higher FAR group had worse OS 
and PFS. In the multivariate Cox regression analysis, FAR was an independent risk factor for 
OS [hazard ratio (HR) 3.569, 95% confidence interval (CI): 1.015–12.546, P=0.047] and PFS 
[HR 5.071, 95% CI: 1.394–18.451, P=0.014]. In addition, FAR-based prognostic nomograms 
had high predictive ability than TNM staging.
Conclusion: Preoperative FAR is an independent prognostic factor for OS and PFS in BCa 
patients treated with RC, and a high FAR predicted a poor prognosis. In addition, 
a prognostic nomogram based on FAR can better predict individual survival.
Keywords: fibrinogen–albumin ratio, bladder cancer, radical cystectomy, overall survival, 
progression-free survival

Introduction
Bladder cancer (BCa), as a common malignancy of the genitourinary system worldwide, 
has an increasing morbidity and mortality rate.1 According to the degree of invasion, BCa 
can be divided into non-muscle invasive bladder cancer (NMIBC) and muscle invasive 
bladder cancer (MIBC).2 For early stage and NMIBC, one can choose the treatment of 
preserving the bladder. Once the tumor invades the muscle layer and progresses to MIBC 
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or recurs repeatedly, radical cystectomy (RC) and urinary 
diversion is required, but the prognosis after RC is still poor, 
with a 5-year survival rate of only 50%.3,4 Therefore, there is 
an urgent need for a simple and accurate clinical biomarker for 
early detection and identification of BCa patients with disease 
progression or poor prognosis.

The hypercoagulable state of the blood is associated 
with malignancy.5 Fibrinogen is a kind of glycoprotein 
synthesized by hepatocytes, which can be converted into 
fibrin and plays an important physiological role in the 
coagulation process.6 Albumin is also produced by the 
liver, with anti-inflammatory, antioxidant activity and pre-
vent apoptosis, and serum albumin is a key indicator of 
nutritional status.7,8 Preoperative fibrinogen–albumin ratio 
(FAR), as a new biomarker, combined with blood nutri-
tional status and coagulation, has been widely used as 
a predictor of the prognosis of various malignancies.8–10 

In this study, we investigated the prognostic value of 
preoperative FAR levels on postoperative outcomes in 
patients undergoing RC in a multicenter study and com-
pared it with other established inflammation markers, 
including platelet-to-lymphocyte ratio (PLR) and neutro-
phil-to-lymphocyte ratio (NLR).

Patients and Methods
Patients
In our study, we retrospectively analyzed 267 patients with 
BCa who underwent RC at two hospitals: 140 patients 
from the Xuzhou Central Hospital from January 2015 to 
June 2019 and 127 patients from the Second Affiliated 
Hospital of Nantong University from March 2009 to 
October 2018. According to the 2002 American Joint 
Committee on Cancer/Union for International Cancer 
Control TNM classification, all patients were pathologi-
cally diagnosed with BCa.11 The methodology of this 
study followed the criteria outlined in the Declaration of 
Helsinki (as revised in 2013) and was ethically approved 
by the Ethics Committees and Institutional Review Boards 
of all participating institutions.12 Written informed consent 
was provided by all patients or their relatives who partici-
pated in this study.

The inclusion criteria were as follows: a. pathological 
diagnosis after transurethral resection of bladder tumor 
(TURBt) was MIBC and high-grade T1 BCa; b. patients 
underwent RC; c. more than 18 years of age. And the exclu-
sion criteria included the following: a. patients with coexist-
ing other malignancies; b. preoperative chemotherapy or 

radiotherapy; c. patients with incomplete or missing follow- 
up information; d. patients with other disease-related condi-
tions that significantly affected survival time.

Variables and Follow-Up
Patients’ blood samples were collected two days before 
surgery or closest to the time of surgery. Patient 

Table 1 Baseline Characteristics of the Study Population

Characteristic All 
Patients

Training 
Set

Validation 
Set

P value

No. (%) No. (%) No. (%)

Total patients 267 140 127

Age, y 0.670

≤65 134 (50.2) 72 (51.4) 62 (48.8)

>65 133 (49.8) 68 (48.6) 65 (51.2)

Gender 0.832

Male 230 (86.1) 120 (85.7) 110 (86.6)

Female 37 (13.9) 20 (14.3) 17 (13.4)

BMI, kg/m2 0.752

≤24.0 155 (58.1) 79 (56.4) 75 (59.1)

>24.0 112 (41.9) 61 (43.6) 52 (40.9)

T-stage 0.016

T1–2 132 (49.4) 79 (56.4) 53 (41.7)

T3–4 135 (50.6) 61 (43.6) 74 (58.3)

N-stage 0.031

N0 224 (83.9) 111 (79.3) 113 (89.0)

N+ 43 (16.1) 29 (20.7) 14 (11.0)

M-stage 0.863

M0 255 (95.5) 134 (95.7) 121 (95.3)

M1 12 (4.5) 6 (4.3) 6 (4.7)

PLR 0.395

≤76.76 41 (15.4) 24 (17.1) 17 (13.4)

>76.76 226 (84.6) 116 (82.9) 110 (86.6)

NLR 0.252

≤3.97 180 (67.4) 90 (64.3) 90 (70.9)

>3.97 87 (32.6) 50 (35.7) 37 (29.1)

FAR 0.178

≤0.08 174 (65.2) 86 (61.4) 88 (69.3)

>0.08 93 (34.8) 54 (38.6) 39 (30.7)

mGPS 0.056

0 193 (72.3) 93 (66.4) 100 (78.7)

1 46 (17.2) 31 (22.1) 15 (11.8)

2 28 (10.5) 16 (11.4) 12 (9.4)

Hemoglobin, g/L 0.899

≤110 64 (24.0) 34 (24.3) 30 (23.6)

>110 203 (76.0) 106 (75.7) 97 (76.4)

Abbreviations: BMI, body mass index; PLR, platelet–lymphocyte ratio; NLR, 
neutrophil–lymphocyte ratio; FAR, fibrinogen–albumin ratio.
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demographic information was downloaded from the hos-
pital’s electronic medical records and collected by trained 
personnel, including age (≤65 years and >65 years), gen-
der (male and female), body mass index (BMI) 
(≤24.0 kg/m2 and >24.0 kg/m2), T-stage (T1–2 and T3– 
4), N-stage (N0 and N+), M-stage (M0 and M1), fibrino-
gen, albumin, C-reactive protein, platelet, lymphocyte, 
neutrophil and hemoglobin. Outpatient follow-up or tele-
phone interviews were conducted periodically by dedi-
cated personnel on all postoperative patients, and the 
survival status or cause of death was collected in each 

follow-up visit. Overall survival (OS) time was the time 
between the completion of surgery and death from all 
causes. Progression-free survival (PFS) refers to the time 
between completion of surgery to disease progression or 
the occurrence of death.

Statistical Analysis
PLR, NLR and FAR were calculated as follows: absolute 
number of platelets divided by absolute number of lympho-
cytes, absolute number of neutrophils divided by absolute 
number of lymphocytes, and fibrinogen divided by albumin. 

Figure 1 Comparison of receiver operating characteristic (ROC) curves of overall survival (OS) and progression-free survival (PFS) between fibrinogen–albumin ratio 
(FAR), platelet–lymphocyte ratio (PLR), neutrophil–lymphocyte ratio (NLR) and modified Glasgow prognostic score (mGPS) in training and validation sets. (A) OS in training 
set; (B) PFS in training set; (C) OS in validation set; (D) PFS in validation set.
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The modified Glasgow prognostic score (mGPS) was com-
puted as previously described.13 X-tile software (Version 3.6.1, 
Yale University) was used to obtain the optimal cut-off values 
for preoperative PLR, NLR and FAR. One hundred and forty 
patients from the Zhongda Hospital were divided into training 
set and 127 patients from the Second Affiliated Hospital of 
Nantong University were divided into validation set. Classified 
variables were represented by percentages and numbers. 
Pearson’s test or Fisher exact test was used to test for differ-
ences in categorical variables. Receiver operating characteris-
tic (ROC) curves were used to compare the predictive ability of 
PLR, NLR and FAR and expressed as the area under the curve 
(AUC). OS and PFS survival curves were plotted using the 
Kaplan–Meier curve and evaluated using the Log-rank test. In 
the training set, univariate and multivariate Cox proportional 
hazard model was used to evaluate the association variables 
with OS and PFS, and hazard ratios (HR) and 95% confidence 
interval (CI) were calculated. Based on the multivariate Cox 
regression result, the R software was used to construct prog-
nostic nomograms for OS and PFS, and the consistency index 
(C-index), ROC curves, and calibration curves were used to 
evaluate the predictive ability of the nomograms and validated 
in the validation set. All statistical analyses were performed 
using SPSS software (Version 24.0, IBM Corp) and RStudio 
software (Version 1.2.5033, JJ Allaire Corp). All statistical 
tests were considered statistically significant at P < 0.05.

Results
In the training set, the optimal cut-off values for PLR, NLR and 
FAR were 76.76, 3.97 and 0.08, respectively (Figure S1). The 
demographic and clinicopathological characteristics of the 

study population are presented in Table 1. We observed statis-
tically significant differences between the two sets in T stage 
and N stage. We found that both in the training set or validation 
set, the majority of patients were male (training set: 85.7%; 
validation set: 86.6%), N0 stage (training set: 79.3%; valida-
tion set: 89.0%), M0 stage (training set: 95.7%; validation 
set: 95.3%), PLR >76.76 (training set: 82.9%; validation 
set: 86.6%), NLR ≤3.97 (training set: 64.3%; validation set: 
70.9%), FAR ≤0.08 (training set: 61.4%; validation set: 
69.3%), mGPS=0 (training set: 66.4%; validation set: 78.7%) 
and hemoglobin >110 (training set: 75.7%; validation set: 
76.4%). The ROC curves showed that both in the training 
and validation sets, FAR had better ability to predict OS 
(training set: FAR AUC=0.641; validation set: FAR 
AUC=0.641) and PFS (training set: FAR AUC=0.651; valida-
tion set: FAR AUC=0.600) than PLR, NLR and mGPS 
(Figure 1 and Table 2).

Based on the cut-off value of FAR, patients were 
divided into high FAR (>0.08) group and low FAR 
(≤0.08) group. Baseline characteristics of all patients are 
shown in Table 3 when using FAR as an assessment tool. 
Chi-square test showed that FAR was associated with 
gender, T stage, N stage, NLR, mGPS, and hemoglobin 
(All P<0.05) in both the training and validation sets. We 
can find that both in the training and validation sets, 
patients in the high FAR group had higher age, higher 
proportion of female, higher T-stage, N-stage, M-stage, 
higher NLR, higher mGPS and lower hemoglobin com-
pared to the low FAR group (Table 3).

We analyzed the effect of FAR on OS and PFS using 
Kaplan–Meier curves in the training and validation sets. We 

Table 2 Analysis of Predictive Accuracy Through the Evaluation of the Area Under the Curve (AUC)

Characteristics Overall Survival Progression-Free Survival

AUC 95% CI P value AUC 95% CI P value

Train set
PLR 0.511 0.425–0.596 0.842 0.509 0.423–0.594 0.873
NLR 0.544 0.458–0.629 0.403 0.544 0.458–0.628 0.426

FAR 0.641 0.556–0.720 0.008 0.651 0.566–0.729 0.006
mGPS 0.594 0.508–0.677 0.075 0.616 0.530–0.697 0.035

Validation set
PLR 0.578 0.487–0.665 0.133 0.525 0.434–0.614 0.631

NLR 0.639 0.550–0.723 0.007 0.521 0.431–0.611 0.678

FAR 0.641 0.551–0.724 0.006 0.600 0.509–0.686 0.052
mGPS 0.586 0.496–0.673 0.094 0.555 0.464–0.643 0.285

Note: P-value<0.05 are shown in bold. 
Abbreviations: AUC, area under the curve; CI, confidence interval; PLR, platelet–lymphocyte ratio; PDM, platelet × D-dimer; NLFgA, neutrophil × Fibrinogen/ 
(lymphocyte × albumin); NLDA, neutrophil × D-dimer/(lymphocyte × albumin).
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found that FAR was associated with OS and PFS and patients 
in the higher FAR group had worse OS (Figure 2A and C) and 
PFS (Figure 2B and D). In the training set, we performed 
univariate and multivariate Cox regression to find independent 
risk factors for OS and PFS in patients with BCa (Table 4). We 
found that TNM stage and FAR were independent risk factors 
for BCa patients, and higher FAR was associated 
with poorer prognosis in BCa patients (OS: HR, 2.031, 95% 

CI = 1.071–3.851; p = 0.030; PFS: HR, 2.330, 95% 
CI = 1.160–4.680; p = 0.017). Based on the above multivariate 
Cox regression results, we constructed prognostic nomograms 
of OS and PFS that included TNM stage and FAR (Figure 3). 
We performed ROC curve analysis for OS and PFS at 3 and 5 
years, and found high AUC (All >0.7) in the training and 
validation sets (Figures 4 and S2). In addition, the ROC curves 
showed that the FAR-based prognostic nomogram had higher 

Table 3 Baseline Characteristics of All Patients When Using FAR as an Assessment Tool

Characteristic Train Set (N=140) Validation Set (N=127)

FAR≤0.08 FAR>0.08 χ2 P value FAR≤0.08 FAR>0.08 χ2 P value

No. (%) No. (%) No. (%) No. (%)

Total patients 86 (61.4) 54 (38.6) 88 (69.3) 39 (30.7)

Age, y 7.289 0.007 0.160 0.689
≤65 52 (60.5) 20 (37.0) 44 (50.0) 18 (46.2)

>65 34 (39.5) 34 (63.0) 44 (50.0) 21 (53.8)

Gender 4.522 0.033 4.559 0.033

Male 78 (90.7) 42 (77.8) 80 (90.9) 30 (76.9)

Female 8 (9.3) 12 (22.2) 8 (9.1) 9 (23.1)

BMI, kg/m2 4.645 0.031 2.410 0.121

≤24.0 43 (50.0) 37 (68.5) 48 (54.5) 27 (69.2)
>24.0 43 (50.0) 17 (31.5) 40 (45.5) 12 (30.8)

T-stage 8.799 0.003 5.993 0.014
T1–2 57 (66.3) 22 (40.7) 43 (48.9) 10 (25.6)

T3–4 29 (33.7) 32 (59.3) 45 (51.1) 29 (74.4)

N-stage 6.205 0.013 5.167 0.023

N0 74 (86.0) 37 (68.5) 82 (93.2) 31 (79.5)

N1–2 12 (14.0) 17 (31.5) 6 (6.8) 8 (20.5)

M-stage 0.346 0.557 8.196 0.004

M0 83 (96.5) 51 (94.4) 87 (98.9) 34 (87.2)
M1 3 (3.5) 3 (5.6) 1 (1.1) 5 (12.8)

PLR 20.146 <0.001 0.016 0.901
≤76.76 5 (5.8) 19 (35.2) 12 (13.6) 5 (12.8)

>76.76 81 (94.2) 35 (64.8) 76 (86.4) 34 (87.2)

NLR 15.073 <0.001 20.283 <0.001

≤3.97 66 (76.7) 24 (44.4) 73 (83.0) 17 (43.6)

>3.97 20 (23.3) 30 (55.6) 15 (17.0) 22 (56.4)

mGPS 40.217 <0.001 7.239 0.027
0 74 (86.0) 19 (35.2) 75 (85.2) 25 (64.1)

1 10 (11.6) 21 (38.9) 7 (8.0) 8 (20.5)

2 2 (2.3) 14 (25.9) 6 (6.8) 6 (15.4)

Hemoglobin, g/L 19.428 <0.001 15.838 <0.001

≤110 10 (11.6) 24 (44.4) 12 (13.6) 18 (46.2)
>110 76 (88.4) 30 (55.6) 76 (86.4) 21 (53.8)

Abbreviations: BMI, body mass index; PLR, platelet–lymphocyte ratio; NLR, neutrophil–lymphocyte ratio; FAR, fibrinogen–albumin ratio.
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Figure 2 Kaplan–Meier curves of overall survival (OS) and progression-free survival (PFS) based on fibrinogen–albumin ratio (FAR) value in training and validation sets. (A) 
OS curve in training set; (B) PFS curve in training set; (C) OS curve in validation set; (D) PFS curve in validation set.
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predictive ability than TNM staging in both the training and 
validation sets (Figure 5). Furthermore, the calibration curves 
showed good agreement between the nomogram predicted and 
actual rates for 1-year and 3-year OS and PFS both in the 
training and validation sets (Figures 6 and S3).

Discussion
BCa is a common malignancy of the urinary tract, and the 
main treatments for MIBC are RC and urinary diversion 
reconstruction. The standard treatment for intermediate- 
risk and high-risk NMIBC is TURBt surgery combined 

Table 4 Univariate and Multivariate Analyses of Factors Associated with Overall Survival (OS) and Progression-Free Survival (PFS) in 
Train Set

Characteristics Overall Survival Progression-Free Survival

Univariate Analyses Multivariate Analyses Univariate Analyses Multivariate Analyses

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Age, y

≤65 Reference Reference Reference Reference

>65 1.292 (0.708–2.358) 0.404 – 0.225 1.235 (0.651–2.341) 0.518 – 0.310

Gender

Male Reference Reference Reference Reference

Female 1.226 (0.553–2.806) 0.596 – 0.976 1.224 (0.510–2.934) 0.651 – 0.921

BMI, kg/m2

≤24.0 Reference Reference Reference Reference

>24.0 0.938 (0.509–1.731) 0.838 – 0.780 0.845 (0.437–1.635) 0.616 – 0.886

T-stage

T1–2 Reference Reference Reference Reference

T3–4 3.518 (1.833–6.755) <0.001 2.188 (1.070–4.474) 0.023 4.320 (2.095–8.908) <0.001 2.630 (1.194–5.792) 0.016

N-stage

N0 Reference Reference Reference Reference

N1–2 3.924 (2.129–7.233) <0.001 2.408 (1.230–4.715) 0.010 4.015 (2.097–7.687) <0.001 2.324 (1.142–4.729) 0.020

M-stage

M0 Reference Reference Reference Reference

M1 4.345 (1.319–14.315) 0.016 3.569 (1.015–12.546) 0.047 5.397 (1.632–17.850) 0.006 5.071 (1.394–18.451) 0.014

PLR

≤76.76 Reference Reference Reference Reference

>76.76 1.123 (0.519–2.430) 0.769 – 0.319 1.169 (0.513–2.660) 0.710 – 0.265

NLR

≤3.97 Reference Reference Reference Reference

>3.97 1.256 (0.683–2.309) 0.464 – 0.533 1.249 (0.654–2.385) 0.501 – 0.382

FAR

≤0.08 Reference Reference Reference Reference

>0.08 2.571 (1.397–4.734) 0.002 2.031 (1.071–3.851) 0.030 2.842 (1.476–5.472) 0.002 2.330 (1.160–4.680) 0.017

mGPS

0 Reference Reference Reference Reference

1 1.894 (0.953–3.767) 0.069 – 0.466 2.091 (1.007–4.340) 0.048 – 0.404

2 1.789 (0.764–4.186) 0.180 – 0.269 2.133 (0.893–5.097) 0.088 – 0.362

Hemoglobin, g/L

≤110 Reference Reference Reference Reference

>110 0.400 (0.217–0.737) 0.003 – 0.238 0.397 (0.207–0.761) 0.005 – 0.290

Note: p<0.05 is indicated in bold. 
Abbreviations: OS, overall survival; BMI, body mass index; PLR, platelet–lymphocyte ratio; NLR, neutrophil–lymphocyte ratio; FAR, fibrinogen–albumin ratio.
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with drug-infused chemotherapy such as bacillus 
Calmette-Guérin (BCG).14 However, there is still no meta-
bolic or inflammatory score to identify the progression of 
BCa patients or the prognostic status of RC patients.

To our knowledge, this is the first study to focus on 
the prognostic impact of preoperative FAR levels in BCa 
patients undergoing RC treatment. This study first 
assessed the prognostic impact of preoperative FAR in 
RC patients and compared it with established inflamma-
tory biomarkers. We found that high FAR was associated 
with poorer prognosis and that preoperative FAR had 
greater predictive ability for OS and PFS than NLR and 
PLR in both the training and validation sets. In addition, 
we also constructed prognostic nomograms based on FAR 

in the training group and validated that this prognostic 
nomogram better predicted individual survival in the 
validation group.

Fibrinogen is a multifunctional protein that affects 
many cellular processes during tumorigenesis and 
metastasis.15 Fibrinogen, also known as coagulation factor 
I, is the most abundant coagulation factor in blood pro-
duced by the liver and appears to be elevated to varying 
degrees in a variety of pathophysiological conditions, 
including surgery, infection, inflammation, trauma, and 
tumor.15,16 In malignant tumors, one or more coagulation 
abnormalities often accompany the disease. The activation 
of coagulation system and the release of coagulation- 
related molecules play an important role in tumor 

Figure 3 Nomogram predicting 1-year and 3-year overall survival (OS) and progression-free survival (CSS) rate of UTUC patients. (A) OS nomogram; (B) PFS nomogram.
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progression, including alterations in fibrinogen content.17 

A growing number of studies have found a close relation-
ship between fibrinogen and malignancy, and its associa-
tion with tumor progression, poor response to 
chemotherapy, and poor clinical prognosis.18 The mechan-
ism may be that fibrinogen can play a cytoskeleton role in 
the extracellular matrix of tumors, thereby promoting 
tumor angiogenesis and enhancing tumor cell adhesion, 
migration and invasion.19 Fibrinogen generates prolifera-
tive signals by acting as a scaffold for binding growth 
factors (like FGF-2, VEGF).20 The binding of growth 
factors promotes cell adhesion, proliferation and migration 
during angiogenesis and tumor cell growth. In addition, 
cancer cells can synthesize and secrete additional endo-
genous fibrinogen, and high fibrinogen promotes IL-6 
synthesis and changes the nature of leukocyte infiltration 
as well as stimulates T and B cells to promote chronic 
validation responses.21,22

Previous studies have shown that the nutritional status of 
tumor patients correlates with patient age, degree of disease 
progression and prognosis.23 Malnourished patients are often 
associated with low autoimmune function and can accelerate 
tumor cell replication.24 As one of the indexes to evaluate the 
preoperative nutritional status, albumin is widely used in 
clinic. Albumin mainly reflects the nutritional status of the 
body, and the deficiency of albumin in human body is closely 
related to the incidence of postoperative complications, sec-
ondary surgery and recurrence of malignant tumor, and albu-
min can be a good predictor of postoperative morbidity and 
mortality.25 Hypoproteinemia is not only a reliable indicator 
of malnutrition and cachexia in malignant tumor patients but 
also reflects the systemic inflammatory response of tumor 
patients.26 As a new biomarker, FAR combined with blood 
nutritional status and blood coagulation function has been 
widely used to predict the prognosis of various malignant 
tumors.8–10

Figure 4 Receiver operating characteristic (ROC) curves for the nomogram in the training set. (A) 1-year overall survival (OS) ROC curve; (B) 3-year OS ROC curve; (C) 
1-year progression-free survival (PFS) ROC curve; (D) 3-year PFS ROC curve.
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PLR and NLR are commonly used indicators of sys-
temic inflammation. Studies have shown that NLR and 
PLR can be used as independent risk factors for patients 
with BCa.27,28 In this study, we first determined the opti-
mal cutoff value of FAR using X-tile and divided the 
patients into high FAR (>0.08) group and low FAR 
(≤0.08) group. We found that FAR was associated with 
sex, T stage, N stage, NLR and hemoglobin. We compared 
FAR with NLR and PLR and found that FAR had better 
ability to predict OS and PFS than PLR and NLR in both 
the training and validation sets. In addition, multivariate 
Cox regression analysis showed that FAR was an indepen-
dent prognostic factor for OS and PFS, and high FAR was 
associated with poor prognosis (OS: HR, 2.031, 95% 
CI=1.071–3.851; P=0.030; PFS: HR, 2.330, 95% 
CI=1.160–4.680; P=0.017). Moreover, we also constructed 

a prognostic nomogram including FAR and found that the 
constructed nomogram could better predict 1-year and 
3-year OS and PFS in BCa patients treated with RC.

This study had some limitations. This is a retrospective 
study, which may also lead to bias in data selection and 
analysis. Although it is a two-center study, the sample size 
is still small and a prospective large sample study is 
needed. Despite these limitations, this study is the first to 
reveal that high FPR predicts poor prognosis in BCa 
patient treatment with RC.

Conclusion
In summary, we found preoperative high FAR is a poor 
prognostic factor for OS and PFS in BCa patients treated 
with RC, and a prognostic nomogram based on FAR can 
better predict individual survival.

Figure 5 Receiver operating characteristic (ROC) curves shows the predictive ability. (A) ROC for the overall survival (OS) in the training set; (B) ROC for the progression-free 
survival (PFS) in the training set; (C) ROC for the overall survival (OS) in the validation set; (D) ROC for the progression-free survival (PFS) in the validation set.
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