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A Nomogram Based on Aspartate
Aminotransferase/Alanine Aminotransferase
(AST/ALT) Ratio to Predict Prognosis
After Surgery in Gastric Cancer Patients
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Yaqing Liang, MD1, Qingxia Xu, MD2, Lingmin Feng, MD3, Shan Xing, MD1,
and Shulin Chen, MD1

Abstract

Introduction: Using the TMN classification alone to predict survival in patients with gastric cancer has certain limitations, we
conducted this study was to develop an effective nomogram based on aspartate aminotransferase/alanine aminotransferase
(AST/ALT) ratio to predict overall survival (OS) in surgically treated gastric cancer.

Methods: we retrospectively analyzed 190 cases of gastric cancer and used Cox regression analysis to identify the significant
prognostic factors for OS in patients with resectable gastric cancer. The predictive accuracy of nomogram was assessed using a
calibration plot, concordance index (C-index) and decision curve. This was then compared with a traditional TNM staging system.
Based on the total points (TPS) by nomogram, we further divided patients into different risk groups.

Results: multivariate analysis of the entire cohort revealed that independent risk factors for survival were age, clinical stage and
AST/ALT ratio, which were entered then into the nomogram. The calibration curve for the probability of OS showed that the
nomogram-based predictions were in good agreement with actual observations. Additionally, the C-index of the established
nomogram for predicting OS had a superior discrimination power compared to the TNM staging system [0.794 (95% CI:
0.749-0.839) vs 0.730 (95% CI: 0.688-0.772), p < 0.05]. Decision curve also demonstrated that the nomogram was better than the
TNM staging system. Based on TPS of the nomogram, we further subdivided the study cohort into 3 groups including low risk
(TPS � 158), middle risk (158 < TPS � 188) and high risk (TPS > 188) categories. The differences in OS rate were significant
among the groups.

Conclusion: the established nomogram is associated with a more accurate prognostic prediction for individual patients with
resectable gastric cancer.
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Introduction

Gastric cancer (GC), or stomach cancer, is one of the most

common malignant cancers and the second leading cause of

cancer-related death around the world, particularly in East

Asia.1,2 The most common type of GC is adenocarcinoma

(GA). In the United States alone, there are over 26,000 new

gastric cancer cases diagnosed and 10,730 deaths from GC

yearly.3 Surgery represents the primary treatment for patients

with resectable gastric cancer. Early gastric cancer is associ-

ated with a more favorable long-term survival when treated

with curative surgical resection, compared to patients with

advanced disease. However, most GC patients are diagnosed

at advanced stages, which requires multimodality therapy. Sev-

eral factors, including poor early detection, recurrence and

metastasis, lead to the low overall survival (OS) rate of GC.4

At present, TNM staging has been considered the main factor to

predict the prognosis of gastric cancer.5,6 However, the out-

comes of GC patients at the same disease stage might be com-

pletely different. Therefore, identification of other ways to

increase the predictive prognostic accuracy in GC patients is

essential.

Numerous studies had reported that common serum exam-

inations, including evaluation of AST and ALT, are prognostic

factors of GC patients. In particular, AST and ALT, which are

common liver function tests, and serum AST and ALT, can

effectively predict outcomes in patients with hepatocellular

carcinoma, renal cell carcinoma and breast cancer.7-9 In addi-

tion, serum AST/ALT ratio (SLR) or ALT/AST ratio (LSR)

had been used as biomarker to assess other diseases, including

liver cirrhosis, insulin resistance, and alcoholic liver

disease.10-13

Recent studies have indicated increasing evidence that

nomogram combined with common serum examinations can

predict prognosis more accurately across variety of tumors,

including lung cancer, colorectal cancer, and hepatocellular

carcinoma.14-16 Additionally, our pervious study has reported

that LSR is a prognostic factor of GC patients, and patients with

lower LSR have a greater risk of death compared to those with

higher LSR.17 We conducted this study was to establish a prog-

nostic nomogram for resectable GC based on SLR and clinico-

pathological parameters, as well as to evaluate whether this

model can allow a more accurate prediction of GC patients.

Materials and Methods

Collection of Patient Information

We retrospectively analyzed a cohort of 190 patients with gas-

tric cancer, which was comprised of 132 males and 58 females.

The average age of the cohort was 56 years, with a range of

23-79 years. Patients included in the cohort underwent gastrect-

omy at Sun Yat-sen University Cancer Center from January

2008 to December 2009. Subjects were included in the study

if they met the 4 inclusion criteria. First, the pathological

results were confirmed by 2 observers, and the histological

subtypes were identified. Only cases of gastric cancer of

Table 1. Clinical and Laboratory Characteristics of 190 Patients
Associated With Overall Survival (OS).

Characteristics
No. of
patients

OS (Months)
Mean (95% CI) p-Value

Age(years) 0.022
�51 63 70.76 (63.31-78.21)
>51 127 58.97 (52.70-65.23)

Gender 0.429
Female 58 60.46 (51.39-69.53)
Male 132 63.66 (57.87-69.44)

Family History 0.287
Yes 18 62.22 (56.94-67.51)
No 171 68.48 (55.05-81.90)

Smoking Behavior 0.250
Yes 58 67.09 (58.61-75.57)
No 132 61.26 (55.25-67.26)

Tumor status <0.001
T1/T2 34 89.13 (86.82-91.41)
T3/T4 156 57.09 (51.59-62.58)

Lymph node metastasis <0.001
Yes 133 53.57 (47.36-59.77)
No 57 84.40 (80.87-87.94)

Distant metastases <0.001
Yes 16 33.06 (19.26-46.85)
No 174 65.69 (60.66-70.72)

Clinical stage <0.001
I 22 86.65 (83.46-89.85)
II 46 85.78 (81.48-90.08)
III 81 58.85 (51.51-66.18)
IV 41 31.14 (21.90-40.37)

Serous infiltration <0.001
S0/S1 60 75.24 (68.54-81.94)
S2/S3 130 56.24 (49.91-62.56)

Postoperative
chemotherapy

0.077

Yes 60 42.59 (35.82-49.37)
No 130 50.33 (45.67-55.00)

Maximum tumor
diameter(cm)

<0.001

�4.5 87 56.52 (51.19-61.86)
>4.5 103 40.59 (35.46-45.73)

Tumor differentiation 0.922
poorly 173 47.32 (43.34-51.31)
moderately 17 53.65 (38.19-69.12)

Tumor Location 0.369
Upper 39 47.60 (39.13-56.07)
Middle 45 43.54 (36.13-50.95)
Lower 106 49.90 (44.49-55.30)

AST(U/L) 0.143
�28 99 66.64 (59.87-73.40)
>28 91 57.43 (50.65-64.21)

ALT(U/L) 0.552
�25 97 64.90 (57.94-71.85)
>25 93 60.40 (53.59-67.21)

SLR(AST/ALT) 0.028
�1.24 135 66.72 (61.05-72.39)
>1.24 55 52.55 (43.55-61.55)

CRP(mg/L) 0.804
�68.48 94 63.93 (56.95-70.91)
>68.48 96 61.36 (54.43-68.30)

(continued)
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adenocarcinoma type were included in the study. Second,

included patients did not take anti-inflammatory drugs within

1 week of surgery and underwent radical resection. Third,

patients with gastric adenocarcinoma were included only if

they were not treated with radiation or chemotherapy prior to

surgery. Fourth, patients did not have any other cancers except

for gastric adenocarcinoma.

Patients with the following conditions were excluded in

the study including a history of inflammatory disease that

may modify AST and ALT levels, the presence of multiple

stomach tumors, bacterial or viral infection, and fever of

unknown origin. Clinicopathologic parameters of each

patient were collected, including age, gender, smoking his-

tory, family history, tumor status, serous infiltration, the

ABO blood group, pathologic TNM stage, postoperative

chemotherapy regimen, AST, ALT, SLR, CRP, ALB, and

Table 2. Correlation Between AST/ALT and Clinicopathological
Variables of Gastric Cancer Patients.

Characteristics
No of

patients

AST/ALT ratio

�1.24 >1.24 pa

Patients 190 135 55
Age(years)
�51 63 49 (77.8%) 14 (22.2%) 0.150
>51 127 86 (67.7%) 41 (32.3%)

Gender
Female 58 40 (69.0%) 18 (31.0%) 0.674
Male 132 95 (72.0%) 37 (28.0%)

Family History
Yes 18 12 (66.7%) 6 (33.3%) 0.678
No 171 122 (71.3%) 49 (28.7%)

Smoking Behavior
Yes 58 46 (79.3%) 12 (20.7%) 0.096
No 132 89 (67.4%) 43 (32.6%)

Tumor status
T1/T2 34 27 (79.4%) 7 (20.6%) 0.236
T3/T4 156 108 (69.2%) 48 (30.8%)

Lymph node
metastasis
Yes 133 91 (68.4%) 42 (31.6%) 0.222
No 57 44 (77.2%) 13 (22.8%)

Distant
metastases
Yes 16 10 (62.5%) 6 (37.5%) 0.431
No 174 125 (71.8%) 49 (28.2%)

Clinical stage
I 22 19 (86.4%) 3 (13.6%) 0.292
II 46 32 (69.6%) 14 (30.5%)
III 81 58 (71.6%) 23 (28.4%)
IV 41 26 (63.4%) 15 (36.6%)

Serous infiltration
S0/S1 67 48 (71.6%) 19 (28.4%) 0.895
S2/S3 123 87 (70.7%) 36 (29.3%)

Postoperative
chemotherapy
Yes 60 40 (66.7%) 20 (33.3%) 0.365
No 130 95 (73.1%) 35 (26.9%)

(continued)

Table 2. (continued)

Characteristics
No of

patients

AST/ALT ratio

�1.24 >1.24 pa

Maximum tumor
diameter(cm)
�4.5 87 68 (50.3%) 19 (34.5%) 0.047*
>4.5 103 67 (49.6%) 36 (65.4%)

Tumor
differentiation
poorly 173 126 (93.3%) 47 (85.4%) 0.084
moderately 17 9 (6.6%) 8 (14.5%)

Tumor Location
Upper 39 23 (17.0%) 16 (29.0%) 0.143
Middle 45 35 (25.9%) 10 (18.1%)
Lower 105 77 (57.0%) 29 (52.7%)

AST(U/L)
�28 99 69 (69.7%) 30 (30.3%) 0.667
>28 91 66 (72.5%) 25 (27.5%)

ALT(U/L)
�25 97 51 (52.6%) 46 (47.4%) <0.001*
>25 93 84 (90.3%) 9 (9.7%)

CRP(mg/L)
�68.48 94 64 (68.1%) 30 (31.9%) 0.372
>68.48 96 71 (74.0%) 25 (26.0%)

ALB(g/L)
�34 94 61 (64.9%) 33 (35.1%) 0.045*
>34 96 74 (77.1%) 22 (22.9%)

CRP/ALB
�1.15 94 65 (69.1%) 29 (30.9%) 0.576
>1.15 96 70 (72.9%) 26 (27.1%)

Blood type
A 50 36 (72.0%) 14 (28.0%) 0.929
B 52 38 (73.1%) 14 (26.9%)
AB 11 7 (63.6%) 4 (36.4%)
O 77 54 (70.1%) 23 (28.9%)

Overall survival
Alive 118 90 (76.3%) 28 (23.7%) 0.042*
Death 72 45 (62.5%) 27 (37.5%)

Note: aUsing Chi-squared test, *p < 0.05 was considered statistically significant.

Table 1. (continued)

Characteristics
No. of
patients

OS (Months)
Mean (95% CI) p-Value

ALB(g/L) 0.024
�34 94 57.49 (50.21-64.76)
>34 96 67.92 (61.49-74.34)

CRP/ALB 0.616
�1.15 94 64.66 (57.71-71.60)
>1.15 96 60.65 (53.69-67.60)

Blood type 0.283
A 50 58.01 (48.19-67.82)
B 52 59.97 (50.92-69.02)
AB 11 48.09 (31.35-64.83)
O 77 68.22 (60.88-75.55)

OS, overall survival; ALT, alanine aminotransferase; AST, aspartate aminotrans-
ferase; SLR: AST/ALT ratio; ALB, albumin; CRP, C-reaction protein.
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CRP/ALB. Clinical stage was assessed according to the

seventh edition of the Union for International Cancer Con-

trol (UICC).18 Patients were followed up either in clinic or

by telephone. The date from surgery to death or to January

2017 was considered as survival time.

All serological results were collected within 7 days after

surgery. The serum levels of AST, ALT, CRP, and ALB were

measured by an Automatic Biochemical Analyzer (Hitachi

7600, Japan), according to the manufacturer’s instructions.

Statistical Analysis

Statistical analyses were performed using SPSS software, ver-

sion 21.0 (SPSS Inc., Chicago, IL, USA). Nomogram for eva-

luation of possible prognostic factors associated with OS were

established using R software (version 3.6.1). The cut-off values

of AST, ALT, CRP and ALB were estimated by median. Addi-

tionally, the following cut-off values for continuous variables

were obtained using the X-tile program: age (51 years), tumor

size (4.5 cm) and SLR (1.24).19 The Kaplan-Meier curves were

used to calculate survival rate, and the log-rank test was used to

compare survival rates between groups. The Cox proportional

hazards regression was used for multivariate analysis. All vari-

ables that met statistical significance (p < 0.05) in the multi-

variable model were utilized to develop a dynamic prediction

nomogram model. The performance of the prediction nomo-

gram model was evaluated by concordance index (C-index)

and decision curve. The differences were considered statisti-

cally significant when p < 0.05.

Results

Clinicopathologic Characteristics

Overall, 190 patients with gastric cancer who underwent

surgical resection were enrolled in this study. The detailed

clinical characteristics of each patient are presented in

Table 1. The cohort included 132 males (69.5%) and 58

females (30.5%). In particular, 58 (30.5%) patients had a

history of smoking and 18 (9.5%) had a family history of

cancer. The number of early stage and advanced stage

patients were 34 (17.9%) and 156 (82.1%), respectively.

Lymph node metastasis was confirmed pathologically in

133 (70.0%) patients. Only 16 (8.4%) patients had distant

metastasis. Finally, all patients had adenocarcinoma (AC).

Association of Post-Surgical Serum SLR Levels
With Clinical Characteristics

The median survival time of 190 patients was 40.1 months

(range 6.8-73.4 months). The 1-, 3-, and 5-year survival rate

were 90.5%, 66.8%, and 63.2%, respectively. Table 2 shows

the clinical parameters of 190 patients and the correlation

between postoperative SLR levels. SLR was associated with

maximum tumor diameter (cm) (p ¼ 0.047), ALT (p < 0.001),

ALB (p ¼ 0.045) and overall survival (p ¼ 0.042). Compared

to patients with better prognosis, patients with poor outcomes

had higher postoperative SLR (p ¼ 0.042). No correlation was

found between SLR and age, gender, family history, smoking

behavior, clinical stage, lymph node metastasis, distant metas-

tases, serous infiltration, tumor location, tumor differentiation,

Table 3. Univariate and Multivariate COX Regression Analyses for Overall Survival in Patients With Gastric Cancer.

Variables

Univariate analysis Multivariate analysis

HR CI p HR CI P

Age 1.874 1.087-3.229 0.017 2.282 1.253-4.155 0.007
Gender 0.822 0.506-1.336 0.434 – – –
Family History 0.613 0.247-1.522 0.258 – – –
Smoking Behavior 0.732 0.429-1.249 0.241 – – –
Tumor status 20.187 2.803-145.358 < 0.001 4.202 0.530-33.335 0.174
Lymph node metastasis 8.318 3.347-20.676 < 0.001 1.424 0.922-2.200 0.111
Distant metastases 3.079 1.614-5.872 0.003 1.000 0.473-2.115 1.424
Clinical stage 3.565 2.541-5.001 < 0.001 2.286 1.145-4.565 0.019
Serous infiltration 2.982 1.634-5.441 < 0.001 1.076 0.562-2.060 0.826
Postoperative chemotherapy 1.534 0.955-1.534 0.077 – – –
Maximum tumor diameter(cm) 2.784 1.660-4.669 < 0.001 1.303 0.755-2.248 0.341
Tumor differentiation 1.040 0.476-2.228 0.922 – – –
Tumor Location 0.975 0.688-1.380 0.602 – – –
AST(U/L) 1.414 0.888-2.251 0.143 – – –
ALT(U/L) 1.151 0.724-1.828 0.552 – – –
SLR(AST/ALT) 1.699 1.054-2.738 0.034 1.758 1.078-2.868 0.024
CRP(mg/L) 1.06 0.668-1.684 0.804 – – –
Albumin(g/L) 0.584 0.365-0.936 0.024 0.953 0.565-1.608 0.858
CRP/ALB ratio 1.126 0.709-1.788 0.616 – – –
Blood type 0.849 0.706-1.020 0.084 – – –

p < 0.05, statistically significant. CI ¼ confidence interval; HR ¼ hazard ratio.

4 Cancer Control



postoperative chemotherapy, tumor location, CRP, and

blood type.

Univariate and Multivariate Analyses of Factors
Associated With Patient Prognosis

Univariate analysis showed that postoperative SLR levels were

associated with OS (p ¼ 0.034), as well as other variables

including age (p ¼ 0.017), tumor status (p < 0.001), lymph

node metastases (p < 0.001), distant metastases (p ¼ 0.003),

clinical stage (p < 0.001), serous infiltration (p < 0.001), max-

imum tumor diameter (p < 0.001), and albumin (p ¼ 0.024)

(Table 3). Moreover, multivariate analysis using the Cox pro-

portional hazard model indicated that age (HR ¼ 2.282, 95%
CI: 1.253-4.155, p ¼ 0.007), clinical stage (HR ¼ 2.286, 95%
CI: 1.145-4.565, p ¼ 0.019) and SLR (HR ¼ 1.758, 95% CI:

1.078-2.868, p¼ 0.024) were independent prognostic factors of

OS for GC patients.

The Nomogram for the Prediction of OS

According to multivariate Cox regression model, age > 51,

advanced clinical stage, and SLR > 1.24 are poor prognostic

factors for OS. Therefore, a nomogram containing age, clinical

stage, and SLR was established to predict OS of GC patients

(Figure 1). Overall survival at 1, 3, and 5 years was calculated

based on addition of the risk scores of age, TNM stage, and

SLR. The nomogram model achieved a C-index of 0.794 (95%
CI: 0.749-0.839), which was higher than the C-index of the

TNM staging system (0.730; 95% CI: 0.688-0.772; p < 0.05).

Additionally, the predictive accuracies for OS for GC between

the nomogram and the TNM system were compared by

calculating the Harrell’s C-index (Table 4). As confirmed by

the calibration curve of postoperative 1-year, 3-year and 5-year

survival, predictions established in Nomogram best matched

actual observations (Figure 2) The results of the decision curve

analysis at 5 years are presented in Figure 3. Compared to the

traditional TNM staging system, the established nomogram

model has a higher overall net benefit across a wide range of

threshold probabilities.

Risk Stratification of OS

According to Nomogram’s predictors, GC patients were

divided into 3 subgroups by total score including the low-risk

group (score: 0-158), middle-risk group (score: 158-188), and

high-risk group (score: �188) (Table 5). The results suggested

that GC patients with a higher score corresponded to worse

prognoses. The low-risk group have survival probabilities of

100%, 98.2% and 94.8% for 1, 3 and 5 years, respectively. The

middle-risk group have survival probabilities of 94.4%, 65.3%
and 62.5% for 1, 3 and 5 years, respectively. The high-risk

group have the lowest probability of survival with 76.7%,

38.3%, and 33.3% for 1, 3 and 5 years, respectively. Then, a

Figure 1. Nomogram convey the results of prognostic models using age, clinical stage and SLR characteristics predict OS. The nomogram was
used summing the points identified on the points scale for each variable. The total points projected on the bottom scales indicate the probability
of 1-, 3- and 5-year survival.

Table 4. The C-Index of Nomogram Model and TNM Stage for Pre-
diction of OS.

Variables C-index (95% CI) p

Nomogram Model 0.794 (0.749-0.839)
TNM stage 0.730 (0.688-0.772)
Nomogram Model vs TNM stage < 0.05

C-index ¼ concordance index; CI ¼ confidence interval.

Li et al 5



Kaplan-Meier curve was plotted based on the cutoff values.

The median OS of low-risk, middle-risk, and high-risk groups

were 86.70, 63.47 and 38.56 months, respectively. Survival

outcomes for these 3 risk groups were effectively distinguished

by this stratification (p < 0.001 in Figure 4).

Discussion

GC is a highly aggressive cancer with high incidence and mor-

tality rate worldwide.20 H. Pylori infection, inflammation and

other factors may increase risk of GC development.21-23 The

survival of individual GC patients within the same disease

stage is remarkably heterogeneous. Currently, surgical resec-

tion remains the best treatment for patients with GC. However,

patients that undergo gastrectomy often experience recurrence

or metastasis within 5 years.24 Thus, it is important to identify

independent prognostic factors that can help optimize post-

operative treatments. Nomogram is a statistical prediction tool

that generates a numerical probability of death and cancer

recurrence. It incorporates all prognostic factors to estimate the

survival outcome for cancer patients.25,26 A growing number of

studies have shown that, compared to the traditional staging

system, some nomograms are more accurately able to predict

Figure 2. The calibration curves for predicting patient OS at 1 year (A), 3 years (B) and 5 years (C) in the primary cohort. Nomogram model-
predicted OS is plotted on the x-axis; actual OS is plotted on the y-axis. The reference line is 45 degree and indicates perfect calibration.
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survival.14,27 In a previous study, we found that LSR is an

independent prognostic factor for GC patients, and patients

with higher LSR have better survival compared to those with

lower LSR.17 However, the study did not comprehensively

evaluate the significance of serum aminotransferase and clin-

icopathological parameters in GC patients.

In this study, our results indicate that the clinical values of

AST, ALB and overall survival are associated with SLR levels.

We used univariate and multivariate analysis to determine age,

clinical stage and SLR as independent prognostic factors for

surgically treated GC patients. We evaluated the prognostic

power of SLR in GC patients, and established an effective

predictive nomogram model for GC patients. The nomogram

model included age, stage status, and SLR. The C-index of the

nomogram model predicted OS with an accuracy of 0.794

(95% CI: 0.749-0.839). Interestingly, it had a better accuracy

than the current TNM classification system, which was 0.730

(95% CI: 0.688-0.772). In addition, the nomogram model had a

higher overall net benefit than the TNM staging system at

5 years. To our knowledge, this is the first study providing a

nomogram based on SLR and clinical characteristics to predict

the survival of resectable GC patients. According to the nomo-

gram model scores, GC patients were divided into 3 risk

groups. Each group had distinct survival outcomes, with the

high-risk group having the shortest OS of the 3 risk groups.

Such a nomogram model provided clinicians a consistent and

reliable tool to predict outcomes in patients with GC after

gastrectomy.

The potential mechanism of how the established nomogram

based on SLR can predict patient prognosis can be explained as

follows. First, the liver is the main organ involved in metabo-

lism, secretion, and immunity,28,29 and serum AST and ALT

activity have long been used as inflammatory markers to eval-

uate the functional status of liver.30,31 Lin et al. reported that

LSR is associated with a strong risk of hepatic steatosis in

patients with chronic HCV infction.32 AST and ALT levels

reflect hepatic inflammation, which is often related to cancer

development.33 Numerous studies had shown that the presence

of inflammatory response is linked to poor survival in many

cancers.14,34 Moreover, it has been reported that there is

increased production of reactive oxygen species (ROS) and

DNA damage in patients with liver injury. ROS includes

hydrogen peroxide (H2O2), and superoxide and hydroxyl free

radicals. Meanwhile, ROS is considered as a toxic product of

cellular metabolism, and it has been shown to modify protein

activity for cell growth and survival.35,36 DNA damage can

lead cell to apoptosis, which is an essential process for pro-

grammed cell death in multicellular organisms.37

The established nomogram could predict survival more pre-

cisely for resectable GC patients. However, there are still sev-

eral limitations. First, our study lacks a validation cohort.

Second, our study was retrospective, and therefore, we could

Figure 3. Decision curve analysis for 5-year survival predictions. In
the decision curve analysis, the y-axis indicates net benefit. The
straight line represents the assumption that all patients will die, and
the horizontal line represents the assumption that no patients will die.

Table 5. Point Assignment and Prognostic Score of the Nomogram
Model.

Variable and
prognostic score Score

Estimated
1-year OS

(%)

Estimated
3-year OS

(%)

Estimated
5-year OS

(%)

Age group points
�51 0
>51 20

Stage group points
I 0
II 33
III 67
IV 100

SLR group points
�1.24 0
>1.24 13

Total prognostic
Score
0-158 100 98.2 94.8
158-188 94.4 65.3 62.5
�188 76.7 38.3 33.3

Figure 4. Kaplan-Meier curve of GC patients OS for 3 groups based
on the predictor from the nomogram model.

Li et al 7



not avoid potential biases. Third, this is a single-center study

with a small sample size of 190 patients. Therefore, our results

need to be further verified by multi-center studies that use

greater sample sizes. Despite these limitations, this model pro-

vided an effective tool for predicting OS of GC patients, and

can be helpful when making individualized treatment decision

for patients.

Conclusions

In conclusion, we established a nomogram that incorporated

age, clinical stage and SLR to predict survival of patients with

resected GC. The established nomogram shows better discri-

minatory ability compared to traditional TNM classification.

This model is a simple, precise and easy-to-use scoring system

for clinicians to estimate the survival of GC patients.
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