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Accurate prediction of oral cancer (OC) prognosis before surgery is the key to treatment. The prognosis of OC is mainly 
based on the Tumor-Node-Metastasis (TNM) staging system, but TNM staging cannot accurately predict clinical prognosis. 
Current research results show that systemic inflammatory and nutritional markers can influence the postoperative prognosis 
and outcome of malignant tumors. The objectives of this research are to explore the preoperative blood fibrinogen and 
albumin in OC patients and to determine the predictive validity of the fibrinogen to albumin ratio (FAR) over 5 years of 
follow-up. This retrospective cohort study queried The Affiliated Huaian No.1 People’s Hospital of Nanjing Medical Univer-
sity database and identified 157 cases of OC operations performed between 2014 and 2016. Survival curves were presented 
by the Kaplan-Meier method. Univariate and multivariate analyses were used to assess clinical value for patients with radical 
surgery. The FAR revealed a good prediction for 5-year cancer-specific survival (CSS). The optimal cut-off value for FAR 
was 0.072. Multivariate logistic regression analyses revealed that FAR was an independent risk factor for survival. Increased 
FAR (>0.072) is negatively associated with the CSS of patients (log-rank test, p<0.01). The preoperative FAR may provide a 
significant predictor of cancer-specific survival in oral cancer patients undergoing radical surgery. 
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Oral cancer (OC) ranks as the sixth most common carci-
noma, and it is a matter of global concern [1]. The incidence 
of oral cancer among young people is increasing, mainly due 
to the prevalence of smoking, alcohol consumption, and betel 
nut chewing among young people [2]. Unfortunately, most 
patients are in an advanced stage of oral cancer and miss the 
best time for treatment. Despite continuous improvements in 
prevention and treatment, OC outcomes remain poor, and 
5-year survival rates are less than 50% [3]. Most predictions 
of survival are based on postoperative diagnosis, including 
pathology, but there is no recognized prognostic factor before 
radical surgery for oral cancer. In fact, in the same tumor 
staging of oral cancer, the choice of tumor surgery is still 
controversial [4]. For example, whether lymph node dissec-
tion should be performed for stage I and II oral cancer is still 
not recognized [5, 6]. This requires us to find a new marker to 
predict the prognosis of patients before oral cancer surgery.

Inflammatory factors play a substantial role in the initial 
and developmental stages of cancer [7]. Tumor cells can 
recruit inflammatory factors to promote adhesion and form 

a “protective coat” to achieve immune evasion [8, 9]. Recent 
studies had confirmed that several inflammation-based 
biomarkers, such as fibrinogen and neutrophil-to-lympho-
cyte ratio, can predict poor outcomes in head and neck 
malignant tumors [10–12].

Nutritional status is one of the important indicators of 
cancer incidence and mortality [13]. International Agency for 
Research on Cancer (IARC) had validated that low nutrient 
levels promote cancer development [1]. Albumin, which 
makes up more than half of blood protein and is generated 
and released by the liver, represents the protein status of the 
blood and internal organs [14]. Recent work has established 
that balanced nutrition improves outcomes for patients with 
head and neck cancer [15]. Moreover, the combination of 
fibrinogen and albumin improves the accuracy of predicting 
long-term survival in patients with gastric cancer [16]. To 
date, the combined effect of fibrinogen and albumin in oral 
cancer has still not been systematically investigated.

Therefore, this study set out based on the levels of fibrin-
ogen and albumin to more accurately predict the prognosis 
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of oral cancer patients. The aim of this investigation has been 
to explore the significance of FAR in the long-term survival 
of oral cancer patients.

Patients and methods

Patient population. A retrospective analysis was done on 
oral cancer patients treated with radical oral cancer surgery 
in the Department of Oral and Maxillofacial Surgery, The 
Affiliated Huaian No.1 People’s Hospital of Nanjing Medical 
University. Patients undergoing radical surgery for OC 
between February 2014 and November 2016 were included. 
The exclusion criteria were as follows: 1) the tumor was not 
pathologically diagnosed as oral cavity cancer; 2) patients 
with distant metastases before surgery; 3) patients who 
received radiotherapy and chemotherapy before surgery. 
Together, 157 patients were enrolled for further analysis 
[17]. A flowchart summarizing the present study is shown 
in Figure 1. All patients were followed for up to 5 years if the 
patients were still alive.

Data collection and definitions. We used the electronic 
information system of our medical institution to query the 
relevant information of the patients during hospitalization. 
Since some patients have died, our study was approved by our 
institutional ethics committee without the need for informed 
consent, this study does not require a questionnaire. Basic 
information on patients, body mass index (BMI), medical 
history, preoperative laboratory data, and annual follow-
up data were derived from the medical record database of 

The Affiliated Huaian No.1 People’s Hospital of Nanjing 
Medical University. Albumin concentrations were detected 
by a blood analyzer (Switzerland). A blood analyzer (Japan) 
detects the concentration of plasma fibrinogen. The formula 
for calculating FAR is as follows: FAR = plasma fibrinogen 
(g/l) / serum albumin (g/l). OC was diagnosed according to 
histopathological evaluation, and the histological grade was 
staged according to the AJCC-TNM staging [18]. Cancer-
specific survival refers to the time from the first diagnosis to 
death due to oral cancer [19].

Statistical analysis. The evaluation value of the index is 
evaluated by the area under the receiver operating charac-
teristic (ROC) curve based on the maximum Youden index. 
Univariable and multivariable analyses were used to evaluate 
the prognostic significance of included factors. A Chi-square 
or Fisher’s exact test was performed on categorical data. 
Continuous variables were analyzed using the Mann-
Whitney U test. Cancer-specific survival was assessed using 
multivariate analysis and Kaplan-Meier analysis. The data 
analysis was performed using IBM SPSS, version 22 (IBM). 
Statistical tests were two-sided and considered significant 
with a p-value <0.05.

Results

Clinicopathological characteristics of the patients 
with OC. The clinicopathological characteristics are shown 
in Table 1. T stage (p=0.0119) and pathological grade 
(p=0.0009) were associated with 5-year CSS (Table 1).

Figure 1. Flow diagram of the cases analyzed.



1248 Hong ZHU, et al.

ROC Analysis. Using ROC curve analysis, we identi-
fied the survival prediction values for fibrinogen, albumin, 
and FAR. Figure 2 shows the ROC curves and AUC results: 
the curve of fibrinogen (AUC=0.828, Figure 2A); the curve 
of albumin (AUC=0.860, Figure 2B); the curve of FAR 
(AUC=0.927, Figure 2C). The preoperative FAR showed 
a relatively better predictive role in oral cancer prognosis 
than fibrinogen and albumin alone (Figure 2). Using X-tile 
software, the optimal cut-off value for preoperative fibrin-
ogen, albumin, and FAR was determined as 3.9 g/l, 39.3 g/l, 
and 0.072, respectively (Figure 3).

Association of preoperative FAR with clinicopathologic 
variables. Patients were divided into two groups based on 
the optimal cut-off value (FAR >0.072 vs. FAR <0.072). In 
Table 2, the clinicopathological characteristics of patients 
in the FAR high group and FAR low group are listed. FAR 
was associated with tumor size (p=0.0021) and pathological 
grade (p=0.0020) (Table 2).

Prognostic significance of preoperative FAR in oral 
cancer. In total, 12 clinicopathological parameters were 
included in univariate and multivariate analysis (Table 3). 
Multivariate analysis showed FAR was an independent 
prognostic factor for CSS (HR for FAR: 8.091; 95% CI: 1.847–
35.443; p=0.006). Patients with a high FAR portend a poor 
prognosis (Figure 3).

Furthermore, the stratified analysis indicated that a 
high FAR was unfavorable to the prognosis of OC patients 
with T1–T2 (p<0.0001, Figure 4A), pathological grade 
I (p=0.0002, Figure 4C,) and pathological grade II–III 
(p=0.0361, Figure 4D) but not with T3–T4 (p=0.1871, Figure 
4B).

Discussion

The relationship between OC and chronic inflamma-
tion has been widely investigated in recent years. Previous 
studies have established that inflammatory factors play an 
essential role in the initiation and propagation of OC [2, 20]. 
Moreover, emerging evidence indicates that inflammatory 
factors can affect the tumor microenvironment and promote 

Table 1. Comparison of clinical characteristics of the enrolled subjects 
(n=157).

Variables CSS <5 year
(n=60)

CSS ≥5 year
(n=97)

p-value
χ2

Age 0.0891
<60 15 37
≥60 45 60

Gender 0.1330
Male 26 54
Female 34 43

Hypertension 0.3356
No 45 79
Yes 15 18

Smoking 0.6505
No 54 85
Yes 6 12

Alcohol 0.3195
No 58 89
Yes 2 8

BMI (kg/m2) 0.4612
<25 40 59
≥25 20 38

T stage 0.0119
T1–T2 53 69
T3–T4 7 28

Cervical node metastasis 0.8504
N0 46 76
N+ 14 21

Pathological grade 0.0009
I 35 80
II–III 25 17

Abbreviations: BMI-body mass index; CSS-cancer-specific survival

Figure 2. ROC curve for the fibrinogen (A), albumin (B), and FAR (C) in OC patients. Fibrinogen, albumin, FAR, and CSS were used as the test and 
state variables, respectively. The area under the curve is 0.828 (fibrinogen), 0.860 (albumin), and 0.931 (FAR), respectively. Abbreviations: ROC-receiv-
er operating characteristic; CI-confidence interval; FAR-fibrinogen-to-albumin ratio; OC-oral cancer; CSS-cancer-specific survival

tumor cell invasion and metastasis [21]. Additionally, a study 
has demonstrated that the prognostic value of inflamma-
tion-related markers in head and neck cancer and chronic 
periodontitis has systemic effects, and that it has a high risk 
of developing different types of cancer, especially oral cancer 
[22]. Considering all of this evidence, it seems that under-
standing the pathogenesis of inflammatory factors can better 
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understand the occurrence, development, and prognosis 
of oral cancer and provide reliable prognostic factors for 
clinical practice.

Fibrinogen affects the interaction between tumor cells and 
blood components, and it can promote the adhesion of plate-
lets and growth factors to further create a favorable environ-
ment for tumor invasion and metastasis [23]. In an investi-
gation of fibrinogen, Perisanidis et al. showed that elevated 
plasma fibrinogen levels before treatment had a positive 
association with shorter survival in patients with solid 
tumors [10]. Similarly, Selzer reported that fibrinogen levels 
before treatment may be one of the markers of prognosis 
in head and neck cancer [24]. Alternatively, nutrition plays 
an essential role in the prognosis of cancer patients. One 
longitudinal study found that 80% of head and neck cancer 
patients’ cancer is related to their lifestyle and malnutrition 
[15]. Due to the convenience of collection of serum albumin, 
it has been adopted clinically as a marker of nutritional level 
in clinical practice, and hypoalbuminemia is also a marker 
of malnutrition. This view is supported by Loftus who shows 
that serum albumin is one of the most common risk factors 
for malignancy and the strongest predictor of recovery after 
surgery [14]. Albumin accumulates at sites of inflammation 
and tumors and is an ideal drug delivery platform, widely 
used in anti-inflammatory and cancer therapy [25, 26].

The combined significance of multiple indicators plays a 
significant role in the prognosis of cancer. Fibrinogen and 
albumin are important indicators of inflammation in oral 
cancer. Previous studies have established that FAR is a key 
prognostic factor before resectioning of malignant tumors 
such as colorectal cancer, ovarian cancer, non-small cell lung 
cancer, and gallbladder cancer, and patients with higher FAR 

Table 2. Comparison of clinical characteristics of the enrolled subjects 
(n=157).

Variables FAR high
(n=100)

FAR low
(n=57)

p-value
χ2

Age 0.1462
<60 29 23
≥60 71 34

Gender 0.7511
Male 50 30
Female 50 27

Hypertension 0.6895
No 78 46
Yes 22 11

Smoking 0.1991
No 91 48
Yes 9 9

Alcohol 0.3520
No 95 52
Yes 5 5

BMI (kg/m2) 0.1630
<25 59 40
≥25 41 17

T stage 0.0021
T1–T2 70 52
T3–T4 30 5

Cervical node metastasis 0.0605
N0 73 49
N+ 27 8

Pathological grade 0.0020
I 65 50
II–III 35 7

Abbreviations: BMI-body mass index; FAR-fibrinogen-to-albumin ratio

Figure 3. Kaplan-Meier curves for CSS according to the fibrinogen (A), albumin (B), and FAR (C) in OC patients. The Kaplan-Meier survival analysis 
was performed when the optimal cut-off values of fibrinogen, albumin, and FAR at diagnosis were 3.9 g/l (A), 39.3 g/l (B), and 0.072 (C), respectively. 
Different fibrinogen (A), albumin (B), and FAR (C) have significant differences in the long-term survival rate of oral cancer patients, with p-values 
<0.01. Abbreviations: FAR-fibrinogen-to-albumin ratio; OC-oral cancer; CSS-cancer-specific survival
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levels are more likely to have higher recurrence rates and 
higher mortality after surgery [27–30]. Our results showed 
that preoperative FAR was a better prognostic marker for OC 
compared with fibrinogen and albumin, and these findings 

are consistent with those of previous studies [31, 32]. Multi-
variate logistic regression analyses revealed that FAR was an 
independent risk factor for survival. This further corroborates 
that FAR is a reliable postoperative predictor for oral cancer.

Figure 4. CSS based on the FAR in OC patients with T1–T2 (A), patients with T3–T4 (B), patients with pathological grade I (C), and patients with 
pathological grade II–III (D). When the cut-off of FAR at diagnosis was 0.072 was applied to the subgroup Kaplan-Meier survival analysis, there were 
significant differences between high FAR and low FAR groups in T1–T2 (A), pathological grade I (C), pathological grade II–III (D), but not in T3–T4 
(B). Abbreviations: FAR-fibrinogen-to-albumin ratio; OC-oral cancer; CSS-cancer-specific survival

Table 3. Univariate and multivariate analyses of prognostic factors in 157 patients with oral cancer.

Variable
Univariate survival analysis Multivariate survival analysis

Hazard ratio 95% CI p-value Hazard ratio 95% CI p-value
Age 1.847 0.903–3.779 0.093
Gender 1.608 0.722–3.581 0.245
Hypertension 1.187 0.879–3.924 0.105
Smoking 0.785 0.239–2.577 0.690
Alcohol 0.869 0.207–3.638 0.847
BMI (kg/m2) 1.057 0.516–2.163 0.880
T stage 2.900 1.252–6.716 0.013 2.807 1.196–6.586 0.018
Cervical node metastasis 1.882 0.907–3.906 0.090 1.474 0.696–3.122 0.311
Pathological grade 2.248 1.108–4.559 0.025 1.954 0.950–4.017 0.069
Fibrinogen level 8.297 1.132–60.811 0.037 4.425 0.588–33.301 0.149
Albumin level 0.088 0.044–0.177 <0.001 0.181 0.088–0.372 <0.001
FAR 15.372 3.671–64.369 <0.001 8.091 1.847–35.443 0.006

Abbreviations: BMI-body mass index; CI-confidence interval; FAR-fibrinogen-to-albumin ratio; OC-oral cancer
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In the correlation analysis, we found that FAR may have 
a similar effect to the internationally recognized TNM stage 
for oral cancer. In addition, FAR was closely related to tumor 
size, possibly because continuous oral tumor growth is often 
accompanied by pain and poor feeding, and this condi-
tion can lead to systemic inflammation and malnutrition. 
Moreover, subgroup analysis showed that high FAR levels 
were associated with poorer prognosis in different tumor 
stages and pathological grades. However, for patients with 
T3–T4 tumors, there was no significant difference in survival 
between the high and low FAR groups, which may be due to 
the relatively short survival time of patients with advanced 
tumors or the different patient populations, which failed to 
reflect the difference. Based on our results, it can be expected 
that preoperative FAR will be of general value in assessing the 
postoperative prognosis of oral cancer.

The advantage of this study is that it is the first time to 
verify the significance of FAR in the postoperative prognosis 
of oral cancer, and the effect of FAR on prognosis is 
meaningful. However, this study has shortcomings. First, 
this study is based on a single-center retrospective study, and 
the next multi-center prospective study needs to be verified. 
Second, the sample size of this study is relatively small, and 
more samples are needed for corroboration. Third, due to the 
complexity of the patient’s condition, the underlying disease 
affecting the treatment of the same disease may affect our 
results. Therefore, a more comprehensive study needs to be 
carried out. Despite these limitations, this study confirms the 
important clinical significance of the preoperative FAR score 
in oral cancer surgery.

In conclusion, this study suggests that preoperative FAR, 
which is convenient, affordable, and painless for patients, 
could be used as prospective noninvasive prognostic 
biomarkers for OC. A high FAR may be associated with 
shortened survival time in patients with OC.
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