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Background: Models for predicting patient survival after resection of a non-metastatic adenocarcinoma of the pancreatic body and tail (APBT) are scarce. We wished to establish and validate a nomogram to predict disease-specific survival (DSS) of these patients.

Methods: A total of 1,435 patients screened from the Surveillance, Epidemiology, and End Results (SEER) database were included and divided randomly into a training set (TS; n = 1,007) and internal validation set (IVS; n = 428) at a ratio of 7:3. Cox regression analyses were conducted to select independent predictors in the TS, and a nomogram was constructed. The model was subjected to the IVS and an external validation set (EVS) comprising 151 patients from two tertiary hospitals.

Results: Five independent risk factors (age at the diagnosis, chemotherapy, tumor grade, T stage, and the lymph node radio) were identified and integrated into the nomogram. Calibration curves indicated that the nomogram could predict DSS at 1, 2, and 3 years accurately. The nomogram had a higher concordance index for predicting DSS compared with that using the 8th edition of the American Joint 23 Committee on Cancer (AJCC8) stage (TS: 0.681 vs. 0.606; IVS: 0.662 vs. 0.590; and EVS: 0.675 vs. 0.608). The nomogram had better discrimination ability and clinical utility than the AJCC8 stage for predicting 1-, 2-, and 3-year DSS.

Conclusion: Our developed nomogram could accurately predict DSS in patients after resection of a non-metastatic APBT.
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INTRODUCTION

Pancreatic cancer is one of the most lethal malignant tumors worldwide. Pancreatic adenocarcinoma is the most common pathologic type, accounting for 85% of all types of pancreatic cancer. In 2018, the number of newly diagnosed cases of pancreatic cancer worldwide was 458,918 cases, with 432,242 patients dying (1). In the United States, pancreatic cancer is the 11th most common cancer and the third leading cause of cancer-related mortality, with a 5-year survival of 8.5% (2).

Resection is the only potentially curative therapy for pancreatic cancer. However, due to a lack of obvious symptoms and reliable biomarkers, 35% of patients are diagnosed at a locally advanced (III) stage, and 50% are diagnosed at the metastasis (IV) stage. Therefore, most of these patients do not have the opportunity to undergo resection (3).

In pancreatic cancer, the location of the tumor is an important risk factor. Several studies have demonstrated that, compared with an adenocarcinoma of the pancreatic head (APH), an adenocarcinoma of the pancreatic body and tail (APBT) carries a lower possibility of resection and worse survival (4–6). These different outcomes are attributed largely to a later diagnosis and suboptimal studies of molecular pathology.

Usually, the first symptom of a tumor located in the head of the pancreas is obstructive jaundice, which can be detected early. In contrast, a tumor located in the body and tail of the pancreas cannot be diagnosed until it has reached an advanced stage with the late-appearing symptoms of cachexia and pain (7). At the molecular level, tumors located in the body and tail of the pancreas have richer genetic programs involved in tumor invasion and epithelial-to-mesenchymal transition (8). A tumor located in the pancreatic head can be resected by pancreaticoduodenectomy. Typically, a tumor in the body or tail of the pancreas is treated by distal pancreatectomy combined with splenectomy (9), which is associated with a poor short-term outcome (10).

The prognosis of pancreatic cancer is assessed using the eighth edition of the American Joint Committee on Cancer (AJCC) staging system (“AJCC8”). This is based on the size and extent of the tumor (T), the number (N) of positive lymph nodes (N), and distant metastasis (M) of the tumor (11). However, Allen and colleagues indicated the need for improved prognostic tools (12).

A “nomogram” is a useful statistical model. A nomogram can be used to predict the individual oncologic prognosis by combining relevant factors (13). Nomograms after resection of an APH have been reported (14, 15), but not for an APBT. Due to their heterogeneity, it is necessary to create a nomogram to predict the prognosis of patients after resection of an APBT.

We aimed to identify the independent factors of disease-specific survival (DSS) in patients after resection of a non-metastatic APBT. In this way, we wished to establish a nomogram to predict the DSS of these patients. This scoring system could help clinicians to reach a more appropriate clinical decision and to identify patients at high risk of recurrence and disease progression after surgery.



MATERIALS AND METHODS


Ethical Approval of the Study Protocol

The study protocol was approved by the Ethics Research Committee of Guangdong Provincial People’s Hospital within the Guangdong Academy of Medical Sciences (Guangdong, China) and Peking Union Medical College Hospital within the Chinese Academy of Medical Sciences (Beijing, China). This clinical study was undertaken according to the Declaration of Helsinki 1964 and its later amendments.



Study Population

We collected (retrospectively) data from the Surveillance, Epidemiology, and End Results (SEER) database and two tertiary hospitals in China. The data source of 1,435 patients with a resected APBT was acquired using SEER∗Stat v8.3.5.1 We obtained permission in November 2018 to analyze research data (Username: 14376–Nov2018).

The study cohort consisted of patients with International Classification of Diseases for Oncology, Third Edition (ICD-O-3) histology codes of 8140, 8255, 8480, 8481, 8500, 8521, and ICD site codes C25.1 and C25.2.

The inclusion criteria were patients (i) aged >18 years and diagnosed with a pancreatic adenocarcinoma between 2004 and 2015; (ii) with no history of other malignant tumors (sequence number: one primary only; first malignant primary indicator: yes); and (iii) with an “other cause of death” classification from SEER (alive or dead due to cancer).

The exclusion criteria were patients (i) with missing or incomplete information about therapies, follow-up, tumor sizes, and other characteristics; (ii) who underwent non-operative treatment; (iii) for whom the follow-up month was 0 (perioperative death); (iv) who did not have a pathologic diagnosis; (v) whose lymph nodes were not examined; and (vi) with distant metastasis (unconventional surgical indication).

The variables we analyzed were age at the diagnosis, sex, ethnicity, primary site of the tumor, tumor Grade, radiotherapy, chemotherapy, marital status at the diagnosis, T stage, and lymph node ratio (LNR). The T stage according to AJCC8 was calculated based on tumor size and vascular invasion. This information, together with the number of positive lymph nodes, was used to calculate the AJCC8 stage. The LNR was obtained by dividing the number of lymph nodes examined by the number of positive lymph nodes. “DSS” was defined as the time from the clinical diagnosis to cancer-related death.

Patient demographics (age at the diagnosis, sex, and ethnicity) and disease features of tumors (size, site, histology grade, T stage, AJCC8 stage, radiotherapy, chemotherapy, and the LNR) at baseline were collected from the SEER database. For nomogram construction and internal validation, patients from the SEER database were divided randomly into a training set (TS; n = 1,007) and internal validation set (IVS; n = 428) at a ratio of 7:3. The TS was used to create a nomogram to predict DSS in patients after resection of a non-metastatic APBT. Then, the IVS was used to evaluate the benefit of this novel model.

To examine the generalizability of our model, an external validation set (EVS) of patients was provided. This cohort comprised 151 patients diagnosed with an APBT and who underwent surgery between 2009 and 2018 in the Peking Union Medical College Hospital or Guangdong Provincial People’s Hospital. The inclusion criteria and exclusion criteria for these data were consistent with those in the SEER database. Figure 1 shows the data-screening process of the SEER database and our EVS.
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FIGURE 1. Flowchart showing selection of the (A) Surveillance, Epidemiology, and End Results (SEER) database and (B) external cohort.




Statistical Analyses

The best cutoff points of age at the diagnosis and the LNR were calculated using X-tile (Yale School of Medicine, New Haven, CT, United States) for outcome-based optimization. With regard to patient demographics at baseline as well as the disease features of the TS, IVS, and EVS, categorical variables are expressed as percentages. Cox proportional hazards multivariable regression was used to identify the independent effects of the univariate prognostic factors on DSS using R v3.6.1.2 Hazard ratios (HRs) and 95% confidence intervals (CIs) were computed based on the Cox regression analysis. P < 0.05 (two-sided) was considered significant.

A nomogram was constructed based on the result of the multivariate Cox regression model using the “rms” program within R. Then, the scores of all the variables were calculated. Each patient received his/her total number of points from the nomogram (“Nomo-score”). The TS was divided into three risk groups (“low,” “medium,” and “high”) according to the sum-score of each patient on the nomogram. The cutoff points of risk stratification were calculated by X-tail software. The Kaplan–Meier survival curves of the three risk groups were plotted separately. P < 0.05 was considered significant. To evaluate the discrimination ability of the nomogram, we used the concordance index (C-index) and the area under the receiver-operating characteristic curve (AUC). To compare the association between the actual outcomes and predicted probabilities, calibration curves were used. The receiver-operating characteristic curve (ROC) of the nomogram and AJCC8 stage and calibration curves of the nomogram for DSS at 1, 2, and 3 years were created in the TS using the “survival” and rms packages of R v3.6.1. In addition, the net reclassification improvement (NRI) and integrated discrimination improvement (IDI) were calculated to compare the accuracy of the nomogram with that of the AJCC8 stage. After addressing the accuracy of the nomogram, the decision curve analysis (DCA) was used to compare the reliability of the nomogram and AJCC8 stage.



RESULTS


Patient Demographics at Baseline and Disease Features of Patients

In the SEER cohort, 1,435 patients were selected according to the inclusion criteria and exclusion criteria. These patients were divided randomly into a TS (n = 1,007) and IVS (n = 428). Similarly, patients from two tertiary hospitals were assigned to the EVS.

In the SEER cohort, the average age at the diagnosis was 65.7 years. In the EVS, the average age at the diagnosis was 62.6 years. The median duration of follow-up (interquartile range) was 19 (11–35), 20 (12–39), and 16.6 (7.4–28.7) months for the TS, IVS, and EVS, respectively. The Kaplan–Meier method was used to calculate the survival of patients in the three groups. DSS at 3 years in the TS, IVS, and EVS was 31.9, 36.1, and 40.9%, respectively. The patient demographics and disease features of the patients are shown in Table 1.


TABLE 1. Baseline patient demographics and disease features in the study.
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Independent Prognostic Factors Analyzed in the TS

Based on the univariate and multivariate Cox proportional hazards regression analysis, five independent predictors were identified in the TS. Univariate Cox proportional hazards regression analysis demonstrated that sex (p = 0.274), tumor site (p = 0.452), radiotherapy (p = 0.705), and marital status (p = 0.537) had no impact upon DSS. Multivariate Cox proportional hazards regression analysis demonstrated that age ≥ 65 years at the diagnosis (HR 1.210, 95% CI 1.046–1.414, and p = 0.014), moderate tumor grade (2.410, 1.809–3.211, and <0.001), poor tumor grade (3.118, 2.319–4.194,and <0.001), use of chemotherapy (0.592, 0.505–0.695, and <0.001), T2 stage (1.939, 1.450–2.593, and <0.001), T3 stage (2.471, 1.845–3.307, and <0.001), T4 stage (2.766, 1.796–4.261, and <0.001), and the LNR > 0.1 (1.718, 1.476–1.999, and <0.001) were associated significantly with DSS in patients after resection of a non-metastatic APBT (Table 2). Then, these predictors were incorporated to build the nomogram.


TABLE 2. Cox regression of prognostic variables of the DSS in the training set.
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Nomogram Construction and Performance of the Nomogram in Stratifying the Risk of Patients

Based on the reduced multivariate models of the TS, a nomogram that combined all the independent predictors was constructed to predict DSS at 1, 2, and 3 years (Figure 2). In this model, each predictor was given a score on a point scale (age ≤ 65 years = 0 points; age > 65 years = 16; good tumor grade = 0; moderate tumor grade = 78; poor tumor grade = 100; non-use of chemotherapy = 46; use of chemotherapy = 0; T1 stage = 0; T2 stage = 59; T3 stage = 80; T4 stage = 88; the LNR ≤ 0.1 = 0; and the LNR > 0.1 = 48).


[image: image]

FIGURE 2. Nomogram for predicting disease-specific survival (DSS) for patients after resection of a non-metastatic adenocarcinoma of the pancreatic body and tail (age ≤ 65 years = 0 points; age > 65 years = 16; good tumor grade = 0; moderate tumor grade = 78; poor tumor grade = 100; non-use of chemotherapy = 46; use of chemotherapy = 0; T1 stage = 0; T2 stage = 59; T3 stage = 80; T4 stage = 88; the LNR ≤ 0.1 = 0; and the LNR > 0.1 = 48).


By summing up the total score of each patient, we could predict the possibility of DSS at 1, 2, and 3 years. A higher total score indicated a worse prognosis. After applying cutoff values to all patients using X-tail software, the TS was grouped into three risk groups of Nomo-score: 0 ≤ low risk < 175; 175 ≤ medium risk < 244; and high-risk ≥ 244. Kaplan–Meier survival curves of DSS for the three risk groups of Nomo-score were plotted (Figure 3A). An obvious grading ability was observed in the new risk model (p < 0.001). To further compare the ability of the risk grading of patients, Kaplan–Meier survival curves of DSS for the different groups of the AJCC8 stage were plotted (Figure 3B). Compared with the AJCC8 stage, the nomogram showed a superior function to classify the risk stratification of patients after resection of a non-metastatic APBT.
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FIGURE 3. (A) Kaplan–Meier curves of disease-specific survival (DSS) for patients according to the risk groups of the nomogram in the training set: blue line denotes high risk, yellow line represents medium risk, and green line denotes low risk. (B) Kaplan–Meier curves of DSS for patients according to stages I, II, and III of the 8th edition of American Joint Committee on Cancer (AJCC8) in the training set. The blue line denotes stage III, yellow line represents stage II, and green line denotes stage I. The nomogram showed a superior ability to classify the risk stratification of patients.




Calibration and Validation of the Nomogram

Calibration curves showed acceptable agreement between the predicted and observed values of the probability of DSS in the TS, IVS, and EVS (Figures 4A–C).
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FIGURE 4. (A–C) Calibration plot for disease-specific survival (DSS) prediction at 1, 2, and 3 years according to the nomogram for the training set, internal-validation set, and external-validation set: the yellow line denotes 1 year DSS, green line represents 2 years, and the blue line denotes 3 years. (D–F) Receiver operating characteristic (ROC) curves for DSS at 1, 2, and 3 years according to the nomogram and the 8th edition of American Joint Committee on Cancer (AJCC8) staging system for the training set. For the area under the curve (AUC), the blue line denotes the AJCC8 stage, and the red line represents the nomogram. The nomogram had better accuracy for DSS prediction at 1, 2, and 3 years than that of the AJCC8 stage.


The C-index of the nomogram was 0.681 (95%CI 0.680–0.682), 0.662 (0.659–0.665), and 0.675 (0.664–0.686) in the TS, IVS, and EVS, respectively. To evaluate the discrimination ability of the nomogram, we used the AJCC8 stage to predict DSS in these patients. The C-index of the AJCC8 stage was 0.606 (95%CI 0.605–0.607), 0.590 (0.587–0.593), and 0.608 (0.596–0.620) in the TS, IVS, and EVS, respectively. The C-index of the nomogram was significantly higher than that of the AJCC8 stage in the TS, IVS, and EVS (p < 0.001), thereby reflecting the better overall discrimination ability of the model compared with that of the AJCC8 stage.

Next, we examined the discrimination ability of the nomogram in different years. The AUC at 1, 2, and 3 years for the nomogram was 0.743, 0.706, and 0.713, respectively, in the TS. The AUC at 1, 2, and 3 years for the AJCC8 stage was 0.627, 0.637, and 0.662, respectively, in the TS (Figures 4E–G). These data showed that the AUC values at 1, 2, and 3 years for the nomogram were all larger than that of the AJCC8 stage in the TS (p < 0.001). This result suggested that the nomogram had better discrimination ability than that of the AJCC8 stage for predicting DSS at 1, 2, and 3 years, respectively.

To demonstrate the accuracy of our newly built nomogram, we took advantage of the NRI and IDI. The old model was the AJCC8 stage. In the TS, the NRI for DSS at 1, 2, and 3 years was 0.535 (95% CI 0.346–0.660), 0.396 (0.249–0.529), and 0.355 (0.169–0.520), respectively. The IDI for DSS at 1, 2, and 3 years was 0.053 (p < 0.001), 0.070 (p < 0.001), and 0.066 (p < 0.001) in the TS, respectively. Thus, we had sufficient evidence that the nomogram had better accuracy for DSS prediction at 1, 2, and 3 years than that of the AJCC8 stage.

Finally, DCA was done to compare the clinical utility and benefits of the nomogram with that of the AJCC8 stage in the TS. DCAs at 1, 2, and 3 years of the nomogram showed larger net benefits across a range of death risks compared with that of the AJCC8 stage (Figure 5). These results confirmed that the nomogram was more practical than the AJCC8 stage.


[image: image]

FIGURE 5. (A–C) Decision curve analyses of the nomogram and 8th edition of American Joint Committee on Cancer (AJCC8) stage for disease-specific survival (DSS) prediction at 1, 2, and 3 years in the training set: the red line denotes the AJCC8 stage and the black line represents the nomogram. Greater net benefits for DSS prediction at 1, 2, and 3 years were observed in the nomogram.




DISCUSSION

Even for the small subset of patients with a pancreatic adenocarcinoma that can be resected, 5-year survival following surgery is 20% (9). An APBT has a lower possibility of resection and is associated with worse survival than that of an adenocarcinoma of the pancreatic tail (4–6). Thus, a reliable model that can be used to predict the prognosis of patients with a non-metastatic APBT is needed.

Although the AJCC8 stage is a good prognostic tool, it lacks important predictors (e.g., demographics, treatment information). To construct a more accurate prognostic model, we incorporated these factors.

We assessed a large population in the SEER database and a cohort of two tertiary hospitals in China. The age at the diagnosis, pathologic grade, use/non-use of chemotherapy, T stage, and the LNR were independent risk factors for patients after resection of a non-metastatic APBT. We constructed and validated a novel nomogram for predicting the DSS at 1, 2, and 3 years of these patients. We are the first research team to develop a nomogram to predict the prognosis of patients with a non-metastatic APBT.

By combining five factors of these patients, we could predict their DSS readily. Our nomogram could divide patients into three risk groups based on the total points of the five risk factors. The discrimination, calibration, and clinical meaning in this model were good. High-risk patients may have an increased risk of tumor-related death, which can guide clinicians to increase the number of reexaminations and early treatment of recurrent tumors.

The EVS from China was suitable for building a nomogram with a similar C-index. This finding was consistent with the previous result of the multivariate Cox proportional hazards regression analysis that demonstrated ethnicity was not an independent risk factor. Hence, our nomogram could be applicable across ethnicities. Interestingly, with the passage of time, the increase in AUC values, NRI, and net benefit of the nomogram were smaller relative to that in the AJCC8 stage. This result may have been due to the poor prognosis of patients with an APBT. Both models were pessimistic in terms of the long- term prognosis, so there was no obvious advantage in predicting the long-term prognosis for the nomogram compared with that using the AJCC8 stage. This result also revealed that our model may be more valuable for predicting the short-term prognosis than that using the AJCC8 stage.

Similar to previous studies on pancreatic cancer, we demonstrated that older age, higher histology grade, higher T stage, and greater LNR were poor survival factors for patients with a non-metastatic APBT after surgery (16–18). The histology grade was the strongest predictor in our study. This finding is consistent with observations by Barugola and colleagues. It confirmed that the pathologic grading was a strong predictor of early death for patients diagnosed with a pancreatic ductal adenocarcinoma who underwent pancreatectomy (19). Currently, standard treatment for patients with a resectable pancreatic tumor is resection and adjuvant multi-agent chemotherapy (gemcitabine plus capecitabine or modified FOLFIRINOX) (20). We also demonstrated that chemotherapy was a protective factor in our cohort. It is widely accepted that the LNR is an independent risk factor for the prognosis of pancreatic cancer, but the best cutoff point to predict survival is controversial (21–23). We discovered the cutoff point to be 0.1 and confirmed the LNR to be an independent risk factor. Moreover, our study confirmed that radiotherapy in these patients was not a prognostic factor for DSS, which has been a controversial issue in previous studies. Some studies have reported that adjuvant chemoradiotherapy does not benefit the survival of patients with pancreatic cancer after surgery (24–26). A phase-II clinical trial revealed that neoadjuvant FOLFIRINOX followed by individualized chemoradiotherapy enabled a high prevalence of R0 resection and prolonged survival (27). Radiotherapy delivered with protons and stereotactic body radiation may be beneficial to treatment of pancreatic cancer (28, 29). It is necessary to conduct further research on the role of radiotherapy in pancreatic cancer.

Our study had four main limitations. First, although we divided our data randomly into a TS and IVS and used a multicenter cohort of 151 patients as an EVS, a larger multicenter, prospective study is required. Second, the C-index of the nomogram was good but not perfect. Other factors, such as presence of cancer antigen 19–9, the resection margin, and physical indices (e.g., body mass index) were not available in the SEER dataset. Addition of these factors might have improved the quality of our nomogram. Third, the specific drugs used and treatment details (e.g., neoadjuvant or adjuvant chemotherapy) in the SEER database were not provided. The provision of this information could increase the predictive power of our nomogram and provide clearer clinical guidance for these patients. Finally, we did not distinguish between preoperative, intraoperative, and postoperative radiotherapy because of the insufficient sample sizes of several radiotherapy regimens. Also, the types (X-ray, protons, stereotactic body) of radiation were not stated in the SEER database. Additional, large-sample prospective research or meta-analyses should be done to assess the role of radiotherapy in this patient population.



CONCLUSION

We established and validated a nomogram that provided individual predictions of DSS in patients with a non-metastatic APBT after surgery. This nomogram could be an effective tool for prognostic evaluation of these patients. However, additional external validation and a more accurate model are needed.
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Variables

Univariate cox

Multivariable cox

HR (95%Cl) p-Value HR (95%Cl) p-Value
Age
<65 1 (reference) 1 (reference)
>65 1.293 (1.114-1.501) < 0.001  1.210(1.046-1.414) 0.014
Gender
Female 1 (reference)
Male 1.085 (0.937-1.256) 0.274
Race
White 1 (reference) 1 (reference)
Black 1.122 (0.894-1.409) 0.319 1.147 (0.913-1.441) 0.240
Other 0.769 (0.604-0.981) 0.034 0.834 (0.653-1.065) 0.145
Site
Body 1 (reference)
Tail 1.058 (0.913-1.226) 0.452
Grade
Well 1 (reference) 1 (reference)
Moderate ~ 2.378 (1.792-3.155) <0.001 2.410(1.809-3.211)  <0.001
Poor 3.111 (2.323-4.165) <0.001 3.118(2.319-4.194)  <0.001
Radiotherapy
No 1 (reference)
Yes 0.971 (0.835-1.129) 0.705
Chemotherapy
No 1 (reference) 1 (reference)
Yes 0.722 (0.619-0.844) <0.001 0.592 (0.505-0.695)  <0.001
Tstage
T 1 (reference) 1 (reference)
T2 2.300 (1.725-3.067) <0.001 1.939 (1.450-2.593)  <0.001
T3 3.027 (2.272-4.032) <0.001 2.471 (1.845-3.307)  <0.001
T4 3.238 (2.116-4.956) <0.001 2.766 (1.796-4.261)  <0.001
Marital status
Single 1 (reference)
Married 0.952 (0.816-1.112) 0.537
LNR
<0.1 1 (reference) 1 (reference)
>0.1 1.870 (1.613-2.169) <0.001 1.718 (1.476-1.999)  <0.001

DSS, disease-specific survival; HR, hazard ratio; Cl, confidence interval; LNR,
Lymph nodes ratio.
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Variables Training set Internal validation  External validation

(n = 1007) set (n = 428) set (n = 151)
Age
<65 438 (43.5) 162 (37.9) 91 (60.3)
>65 569 (56.5) 266 (62.1) 60 (39.7)
Gender
Female 526 (52.2) 235 (54.9) 76 (50.3)
Male 481 (47.8) 193 (45.1) 75 (49.7)
Race
White 776 (77.1) 330 (77.1) NA
Black 113 (11.2) 55 (12.9) NA
Other 118 (11.7) 43 (10.0) 151 (100)
Site
Body 440 (43.7) 178 (41.6) 67 (44.4)
Tail 567 (56.3) 250 (58.4) 84 (55.6)
Grade
Well 128 (12.2) 64 (15.0) 26 (17.2)
Moderate 550 (54.6) 215 (50.2) 80 (63.0)
Poor 334 (33.2) 149 (34.8) 45 (29.8)
AJCC gth
1A 97 (9.6) 37 (8.6) 13 (8.6)
B 182 (18.1) 95 (22.2) 37 (24.5)
1A 153 (15.2) 62 (14.5) 30 (19.9)
1B 385 (38.2) 158 (36.9) 49 (32.5)
l 190 (18.9) 76 (17.8) 22 (14.6)
T stage
T 127 (12.6) 55 (12.9) 20 (13.2)
T2 418 (41.5) 200 (46.7) 62 (41.1)
T3 417 (41.4) 157 (36.7) 53 (35.1)
T4 45 (4.5) 16 (38.7) 16 (10.6)
Radiation
No 656 (65.1) 263 (61.4) 117 (77.5)
Yes 351 (34.9) 173 (38.6) 34 (22.5)
Chemotherapy
No 321 (31.9) 123 (28.7) 38 (25.2)
Yes 686 (68, 1) 305 (71.3) 113 (74.8)
Marital status
Single 331 (32.9) 147 (34.3) 26 (17.2)
Married 676 (67.1) 281 (65.7) 125 (82.8)
LNR
<01 617 (61.3) 274 (64.0) 109 (72.2)
>0.1 390 (38.7) 154 (36.0) 42 (27.8)

n (%) for categorical variables; LNR, Lymph nodes ratio.
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