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Background

The liver is the most common organ for distant metastasis of pancreatic cancer, and patients with pancreatic cancer liver metastases (PCLM) often die in a short period of time. As such, the establishment of an effective nomogram to predict the probability of early death (survival time ≤3 months) in PCLM patients is of considerable significance.



Methods

Patients diagnosed with PCLM in the Surveillance, Epidemiology, and End Result (SEER) database between 2010 and 2015 were included for model construction and internal validation. A data set was obtained from the Chinese population for external validation. Risk factors that contributed to all-cause and cancer-specific early death were determined by means of univariable and multivariable logistic regression. The accuracy of the nomogram was verified by means of receiver operating characteristic (ROC) curves, and the true consistency of the model was assessed by calibration curves. The clinical applicability of the model was evaluated by means of decision curve analysis (DCA).



Results

A total of 12,955 patients were included in the present study, of whom 7,219 (55.7%) experienced early death and 6,973 (53.8%) patients died of PCLM. Through multivariable logistic regression analysis, 11 risk factors associated with all-cause early death and 12 risk factors associated with cancer-specific early death were identified. The area under the curves (AUCs) for all-cause and cancer-specific early death were 0.806 (95% CI: 0.785- 0.827) and 0.808 (95% CI: 0.787- 0.829), respectively. Internal validation showed that the C-indexes of all-cause and cancer-specific early death after bootstrapping (5,000 re-samplings) were 0.805 (95% CI: 0.784-0.826) and 0.807 (95% CI: 0.786-0.828), respectively. As revealed by the calibration curves, the constructed nomograms exhibited good consistency. The decision curve analysis (DCA) indicated the nomograms had significant clinical applicability.



Conclusion

In the present study, reliable nomograms were developed for predicting the early death probability in patients with PCLM. Such tools can help clinicians identify high-risk patients and develop individualized treatment plans as early as possible.
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Introduction

Pancreatic cancer (PCa) is a kind of highly aggressive malignant tumor. The incidence of pancreatic cancer has recently exhibited an upward trend around the world, and an epidemiological survey revealed that PCa ranked fourth as the leading cause of cancer-related death in 2020 (1). Despite the diagnosis and treatment technology of PCa having significantly improved in the past few decades, the five-year survival rate is less than 8% (2). In a study that included 121,713 patients, the results showed that the median survival time for PCa was only 4.4 months, indicating that PCa has a considerably poor prognosis (3). Additionally, once pancreatic cancer metastasizes, the prognosis is disastrous. AJ et al. reported that the 5-year overall survival rate of PCa patients with distant metastasis was less than 3% (2).

As previously reported, the probabilities of peritoneal, liver, lung, bone, and brain metastases from pancreatic cancer were found to be 49.9%, 45.1%, 11.4%, 3.8%, 0.4%, respectively, which indicates that the liver is the most common organ for distant metastasis of PCa (4). Additionally, studies have shown that the prognosis of pancreatic cancer liver metastasis (PCLM) is worse than other distant metastases (5). Thus, the treatment strategy and prognosis of PCa largely depend on whether the patient has liver metastasis.

At present, surgery remains the only available treatment for pancreatic cancer. However, due to the insidious early symptoms and highly aggressive properties of PCa, most patients are diagnosed with PCa when their disease has metastasized. Therefore, most patients have already lost the opportunity for surgery at the time of diagnosis (6). Li et al. reported that only 15%-20% of the patients were eligible for radical surgery for pancreatic cancer at the time of diagnosis (7). However, whether patients with advanced pancreatic cancer can benefit from surgery remains controversial. Dünschede F et al. (8) found that the median survival for patients who underwent synchronous resection of PCa and liver metastasis was not higher than those who only received chemotherapy (8 months vs. 11 months), but Tachezy M et al. (9) conducted a study based on 69 patients with PCLM, which showed that the combined resection of primary PCa and liver metastases could significantly improve the overall survival of patients (14.5 months vs. 7.5 months). In the present study, we will further explore whether patients with PCLM can benefit from surgery.

Currently, chemotherapy is the first-line treatment option for metastatic pancreatic cancer. Conroy T et al. (10) demonstrated that single-agent FOLFIRINOX can prolong the median life expectancy by over 4 months compared with gemcitabine (from 6.8 months to 11.1 months); however, FOLFIRINOX is less safe than gemcitabine. In parallel, phase III trials have shown that nab-paclitaxel combined with gemcitabine can significantly improve the median overall survival of patients compared with gemcitabine alone (8.5 months vs. 6.7 months) (11–13). Despite such improvement, the combined use of drugs had more side effects than the use of a single drug, especially for patients with abnormal liver function, and thus, the combined use of drugs was not recommended. Additionally, studies have shown that even with first-line chemotherapy, the objective response rate is only 50% (14, 15). It can be seen that chemotherapy is effective in improving advanced pancreatic cancer, but the effect is not significant. Therefore, for PCLM patients, there is still no standard treatment regimen and there is no predictive model to accurately predict the chemotherapy effect in patients with PCLM.

Presently, although significant progress has been made in research on the molecular mechanism of PCLM (16, 17), such research can only facilitate understanding of the microscopic pathway of PCLM, and cannot be translated into clinical application. In clinical practice, such research cannot be applied to objectively and accurately assess the prognosis of patients. As such, there is an urgent need for a simple and easy-to-use model for accurate assessment of the prognosis of PCLM patients.

At present, there is a scarcity of research on nomograms for predicting the early death in PCLM and little is known about risk factors for early death in PCLM. In the present study, based on the SEER database and Chinese population, the risk factors for early death in PCLM patients were explored and nomograms were constructed. Such tools are not only beneficial for clinicians in identifying high-risk patients, but also in formulating individualized treatment plans in a timely manner, thereby prolonging the life expectancy, improving the patient’s quality of life, and reducing the economic burden on society and family.



Materials and methods


Ethics statement

The present authors received authorization from the National Cancer Institute (USA) (http://seer.cancer.gov) to access the research data in cancer patients (reference number: 17461-Nov2020). The data from SEER database does not require informed consent from patients, and cancer is a reportable disease in every state in the United States. The present study conforms to the 1964 Helsinki Declaration and subsequent amendments or similar ethical standards. In addition, the present study was approved by the ethics committees of Zhongda Hospital Affiliated to Southeast University (approval number: 2022ZDSYLL213-P01).



Patients

In the present study, SEER∗Stat (version 8.3.9.2) was used to extract clinical information of patients with PCLM between 2010 and 2015. The inclusion criteria were as follows: (1) site code: C25.0; and (2) histological codes: 8140/3, 8255/3, 8480/3, 8481/3, 8500/3 [in light of the International Classification of Tumor Diseases Third Edition (ICD-O-3)]. The exclusion criteria included the following: (1) patients without histological or cytological diagnosis; (2) patients whose pancreatic cancer was not the primary tumor; (3) patients with unknown survival time; (4) patients with unknown cause of death; (5) patients with missing ethnic information; (6) patients with unknown marital status; (7) patients with T0 stage cancer; (8) patients with unknown surgical approach; and (9) patients with unknown bone metastasis, brain metastasis, and lung metastasis. Figure 1 shows the patient screening flowchart. Considering the malignancy of pancreatic cancer and previous studies, early death is defined as death that occurred within 3 months after initial diagnosis. All-cause early death refers to death of a patient due to various causes (such as hypertension, diabetes mellitus, coronary atherosclerotic heart disease, traffic accident, and others.) within 3 months after the initial diagnosis of pancreatic cancer liver metastasis (PCLM). Cancer-specific early death refers to death that can only be attributed to PCLM and has occurred within 3 months after initial diagnosis (18, 19). The starting point for calculating the survival time was the time point of the first histological or cytological diagnosis of PCLM.




Figure 1 | The flowchart of patient selection from SEER database.



Patients’ baseline information (age, gender, race, marital status), tumor characteristics (tumor location, tumor size, histological grade, N stage, bone metastasis, brain metastasis, liver metastasis, and lung metastasis) and treatment records (surgery, radiotherapy, and chemotherapy information) were collected for analysis. For external validation, 131 PCLM patients from Zhongda Hospital Affiliated to Southeast University were used.



Statistical analysis

Categorical data were described with numbers and percentages (N, %), and Chi-squared tests were used between subgroups. R software (Version 4.1.2; https://www.R-project.org) was used for all statistical analyses. Two-sided P-values <0.05 were considered statistically significant. In the SEER data set, univariable and multivariable logistic regression analyses were used to identify the risk factors for early death in PCLM patients. Subsequently, nomogram models were constructed using the R language “rms” package according to the risk factors determined by means of multivariable logistic regression analysis. To evaluate the performance of the nomograms, the AUCs were plotted using the R language “rms” and “ROCR” packages (20, 21). For calibration, nomogram-predicted probabilities were compared with the actual probabilities by means of bootstrapping (1,000 resamples) (22). Decision curve analysis (DCA) could evaluate the clinical applicability of the nomograms, and the DCA curves were plotted to calculate the clinical net benefit rate (23). Bootstrapping (5,000 re-samplings) was used for internal validation, and then the C-indexes between the original data and the verification model were compared to assess the accuracy of the nomograms. Data collected from the Chinese population were used to draw calibration plots and ROC curves to externally verify the cancer-specific early death nomograms.




Results


Patient characteristics

A total of 18,801 patients diagnosed with PCLM in the SEER database were included in the present study, and after strict exclusion criteria, 12,955 patients were found to meet the research requirements, of which 7,219 (55.7%) patients had all-cause early deaths and 6,973 (53.8%) patients had cancer-specific early deaths. The majority of early deaths occurred in 65 to 79 years of age (45.2%), males (56.1%) and White (78.2%). The pancreatic head (36.3%) was the most common primary site for early death in patients with PCLM. With the exception of patients with unknown differentiation of histological grade, patients with poorly/undifferentiated (12.1%) were more likely to experience early death than those with well/moderately (7.3%) histological differentiation. The lungs (21.1%) were the second most common organ of distant metastasis and the incidences of bone metastasis and brain metastasis were 7.6% and 0.8%, respectively. In terms of treatment, fewer patients underwent surgery (1.7%) and radiotherapy (4.1%), while more patients received chemotherapy (55.9%). For external validation, 131 patients from Zhongda Hospital Affiliated to Southeast University were included in the present study, of which 72 (55.0%) patients experienced early death. Similarly, most patients (43.1%) who experienced early death were between the age of 65 and 79, about 48.6% were male, and the lungs (26.0%) were the second most common site of distant metastases. Tables 1 and 2 show the demographic and clinical characteristics of PCLM patients in the SEER data set and the external validation data set, respectively.


Table 1 | Demographic and tumor characteristics of patients with PCLM in SEER database.




Table 2 | Demographic and tumor characteristics of patients with PCLM in Chinese population.





Risk factor analysis for early death

Univariable and multivariable logistic regression analyses were used to identify risk factors for early death in PCLM patients. In the analysis of all-cause early death, univariable logistic regression analysis revealed that age, race, marital status, primary site, tumor size, histological grade, bone metastasis, brain metastasis, lung metastasis, surgery, radiotherapy, and chemotherapy were significantly related to all-cause early death. Variables with statistical significance in the univariable logistic analysis were included in multivariable logistic analysis, and the results indicated that age, marital status, primary site, tumor size, histological grade, bone metastasis, brain metastasis, lung metastasis, surgery, radiotherapy, and chemotherapy were risk factors for all-cause early death in PCLM patients. In the cancer-specific early death analysis, univariable logistic regression analysis suggested that age, gender, race, marital status, primary site, tumor size, histological grade, bone metastasis, brain metastasis, lung metastasis, surgery, radiotherapy, and chemotherapy were associated with cancer-specific early death in PCLM patients, and multivariable logistic regression analysis showed that age, gender, marital status, primary site, tumor size, histological grade, bone metastasis, brain metastasis, lung metastasis, surgery, radiotherapy, and chemotherapy were risk factors for cancer-specific early death in patients with PCLM. Tables 3 and 4 illustrate the results of univariable and multivariable logistic analyses.


Table 3 | The univariable logistic regression analysis of all-cause and cancer-specific early death in PCLM patients.




Table 4 | The multivariable logistic regression analysis of all-cause and cancer-specific early death in PCLM patients.





Nomogram construction

The nomograms for predicting the probability of all-cause and cancer-specific early death of PCLM were constructed based on the statistically significant risk factors identified from the multivariable logistic analysis (Figures 2A, B). In the nomograms, the total points can be obtained by adding up the scores of each risk factor to predict the probability of early death in PCLM patients. As an example, a 65-year-old, male, married patient with lung metastasis, histologically poorly-differentiated, pancreatic tail cancer, and who had only received chemotherapy, had an approximately 60% chance of early death.




Figure 2 | The predictive nomogram for (A) all-cause early death and (B) cancer-specific early death of pancreatic cancer liver metastasis patients in the SEER database.





Performance and validation of nomograms

The ROC curves of the nomograms for all-cause and cancer-specific early death in PCLM patients are shown in Figures 3A, B, revealing that the AUC for all-cause early death was 0.806 (95% CI: 0.785-0.827), and that for tumor-specific early death was 0.808 (95% CI: 0.787-0.829), indicating that the nomogram models had good predictive performance. In the calibration curves, the abscissa represents the predicted probability of early death, and the ordinate represents the actual probability of early death. Figures 4A, B show that the predicted curves were always accompanied by the actual curves, indicating that the nomograms have perfect consistency. Bootstrapping was used for internal validation, and the results showed that the C-indexes were 0.805 (95% CI: 0.784-0.826) and 0.807(95% CI: 0.786-0.828) after bootstrapping (5,000 re-samplings) in all-cause and cancer-specific early death analysis, respectively. DCA was used to assess the clinical benefit of the nomograms. Figures 5A, B show that in all-cause early death analysis, the nomogram had a favorable threshold probability of 3.0% to 95% and that in cancer-specific early death analysis was 3.0% to 98%. In external validation, only the cancer-specific early death nomogram was validated, since the early deaths in all Chinese patients were caused by PCLM and related factors. The AUC curve (Figure 6A) was 0.876 (95% CI: 0.855-0.897), suggesting that the nomogram had significantly high predictive ability in external validation. Additionally, the calibration curve (Figure 6B) still showed that the nomogram had good consistency.




Figure 3 | ROC curves for the nomogram. (A) The ROC curve for the all-cause early death nomogram in the SEER database; (B) The ROC curve for the cancer-specific early death nomogram in the SEER database.






Figure 4 | Calibration plots for the nomogram of (A) all-cause early death in the SEER database; (B) cancer-specific early death in the SEER database.






Figure 5 | Decision curve analysis (DCA) for the nomogram of (A) all-cause early death in the SEER database; (B) cancer-specific early death in the SEER database.






Figure 6 | Validation in Chinese population. (A) The ROC curve for the nomogram; (B) The calibration plots for the nomogram.





Web-based probability calculator

Based on the previous early death predictive nomograms of PCLM, web-based all-cause (Figure 7A) and cancer-specific (Figure 7B) early death probability dynamic calculators were created (https://pclmdynnom.shinyapps.io/DynNomappofall-cause/and https://pclmdynnom.shinyapps.io/DynNomappofcancer-specific/), through which the early death probability could be easily and accurately predicted through inputting the patient’s clinical characteristics.




Figure 7 | A web-based probability calculator. The graphical summary showed a rough range of (A) all-cause and (B) cancer-specific early death probability and its 95% confidence interval.






Discussion

At present, pancreatic cancer remains a significant global challenge. Although chemotherapy, radiotherapy, and immunotherapy have made considerable progress in the treatment of PCa in recent years, there has been little improvement in the prognosis of PCa (24). Due to the lack of specific symptoms in early PCa, the disease is often at an advanced stage when clinically discovered. The focus of most existing studies has been on the prognosis and survival of early-stage, resectable PCa, however, advanced PCa is more prone to early death. Margaret A et al. reported that the median survival was only 3 months in untreated advanced PCa (25). Further, according to data collected from the SEER database, over 50% of patients with PCLM survive for less than or equal to 3 months. The liver is the most common organ for distant metastasis of pancreatic cancer. Once pancreatic cancer metastasizes to the liver, the liver function will deteriorate sharply, thus early death is more likely to occur in patients with PCLM (4). In the current study, owing to the scarcity of research on PCLM, nomograms for predicting early death in patients with PCLM were developed based on the SEER database and a Chinese cohort was collected to conduct the external validation of the model.

The SEER (Surveillance, Epidemiology, and End Results) database, supported by the NCI (National Cancer Institute), is one of the most large-scale tumor registration databases in America. In the database, 34.6% of the U.S. cancer registry population is recorded (26). Therefore, the results obtained from the SEER database based on multi-center and large sample sizes are more accurate.

The study of early death has been applied to a variety of cancers. For instance, Shen et al. explored the risk factors of early death in patients with brain metastases from lung cancer based on the SEER database and established a nomogram model (18). Song et al. constructed a nomogram for early death of stage IV endometrial carcinoma based on the SEER database, of which the AUC reached 0.877, suggesting that the model had accurate predictive ability (26); however the model was not externally validated. Based on the aforementioned research background, nomogram models for early death of PCLM were established based on the SEER database. Both internal and external validations demonstrated that the established models have good calibration capability.

Although the traditional ROC curve can evaluate the sensitivity and specificity of the model, the clinical practical value of the model cannot be reflected (27). Clinical applicability is a significant indicator for determining whether a patient can benefit from a predictive model; however, there is a scarcity of research in which the method has been applied to evaluate the clinical net benefit rate of predictive models. In the present study, nomogram models of early mortality in PCLM patients were built, and the clinical net benefit rates of the models were calculated. In the all-cause early death model, the threshold probability was 3% to 95%, and that in the cancer-specific early death model was 3% to 98%, which suggests that the present models have great clinical application value. In addition, web-based probability calculators were built, which provide more convenience for clinicians to accurately predict the probability of early death in patients with PCLM, thereby facilitating selection of precise individualized treatment plans as early as possible.

The present study shows that age is an independent influencing factor of early death in PCLM patients, which is consistent with a previous study by Nipp R et al. (28) Additionally, the present study shows that gender is a risk factor for cancer-specific early death, but not for all-cause early death, which may be due to certain confounding factors, such as smoking, drinking, hypertension, and diabetes. However, unfortunately, such unhealthy habits and chronic diseases are not recorded in the SEER database. Further studies have shown that unmarried patients, pancreatic tail tumors, larger tumor size, poor histological differentiation, bone metastases, brain metastases, lung metastases, and patients who have not undergone surgery, radiotherapy and chemotherapy are more prone to early death. Previous studies have shown that such risk factors are indeed associated with prognosis in advanced pancreatic cancer (29, 30), and such factors had an effect on the early death of patients with PCLM in the present study.

Early diagnosis is critical for improving the prognosis of pancreatic cancer. Over the past few years, endoscopic ultrasound-guided fine-needle biopsy (EUS-FNA) has been recognized as the most accurate and advanced diagnostic technique for patients with suspected pancreatic cancer, even for patients with PCLM (31). A prospective study reported that EUS-FNA had a sensitivity of 87.6% and a specificity of 91.2% (32). EUS-FNA can obtain cells or tissue from primary pancreatic cancer and metastases for predictive molecular marker and gene expression analysis. Therefore, if a new nomogram model can be constructed by combining the results of EUS-FNA with the risk factors identified in the present study, it will be more conducive to accurately predicting the prognosis of patients with PCLM and implementing individualized treatment plans.

At present, in addition to chemotherapy, which has been recognized to improve the prognosis of metastatic pancreatic cancer, the immunotherapy for pancreatic cancer has gradually attracted the attention of clinicians and oncologists. However, whether immunotherapy can improve the prognosis of advanced pancreatic cancer is still inconclusive. A retrospective study based on the National Cancer Database (NCDB) revealed that immunotherapy was meaningful in prolonging overall survival (OS) in advanced pancreatic cancer (median OS was 12.2 months in the immunotherapy group versus 5.8 months in the non-immunotherapy group) (33). However, Fan and Ho WJ et al. showed that the effect of immunotherapy in advanced pancreatic cancer was not satisfactory, which may be related to the immunosuppressive tumor microenvironment (TME) (34, 35). Pancreatic immunosuppressive TME comprises myeloid cells, fibroblast, and extracellular matrix (ECM). As such, further understanding of the immunosuppressive tumor microenvironment as well as exploration into the future direction of immunotherapy research is needed, so as to prolong the survival time of pancreatic cancer patients.

Admittedly, there are certain limitations in the present study. First, as a retrospective study, selection bias was unavoidable when implementing exclusion criteria. Second, the SEER database lacks the records of unhealthy habits and the past medical history (such as smoking, drinking, hypertension, diabetes), and certain treatment information is also missing (such as specific chemotherapy regimens). Third, although external validation of the nomograms was performed, the amount of data was insufficient, and multi-center large sample data were still required to ensure the accuracy and extrapolation of the model.

In conclusion, based on the SEER database, nomograms for early death in PCLM patients were constructed, and both internal and external validation indicated that the model had good accuracy. Such tools allow clinicians to identify PCLM patients as early as possible and develop individualized treatment plans, thereby improving the survival outcomes of PCLM patients.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: (http://seer.cancer.gov). More specific data used during the present study are available from the corresponding author upon reasonable request.



Ethics statement

All experimental protocols were approved by the National Cancer Institute (USA) to obtain research data on cancer patients (reference number: 17461-Nov2020). Data collected from the Chinese population was approved by the ethics committees of Zhongda Hospital Affiliated to Southeast University (approval number: 2022ZDSYLL213-P01). This study was in line with the 1964 Helsinki Declaration and subsequent amendments or similar ethical standards.



Author contributions

HZ and YZ contributed to the study design and literature search. HZ, HD, and SL completed the data analysis. ZP, XD, and WX generated and improved the figures and tables. HZ completed the manuscript. YZ proofread the manuscript. All authors contributed to the article and approved the submitted version.



Fundings

The present study was funded by 1: The National Natural Science Foundation of China. (81872255, 62141109) 2: The Leading-edge Technology Programme of Jiangsu Natural Science Foundation. (BK20212012)



Acknowledgments

The authors are grateful to all the patients, researchers, and institutions that participated in the SEER database and Chinese population.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Abbreviations

PCa: pancreatic cancer; PCLM: pancreatic cancer liver metastasis; SEER: Surveillance, Epidemiology, and End Results; C-index: concordance index; ROC: receiver operating characteristic; AUC: area under the curve; DCA: decision curve analysis; NCI: National Cancer Institute; NCDB: National Cancer Database; OS: overall survival; EUS-FNA: endoscopic ultrasound-guided fine-needle biopsy; TME: tumor microenvironment; ECM: extracellular matrix; ICD-O-3: International Classification of Tumor Diseases Third Edition; OR: odds ratio; CI: confidence interval; AJCC: American Joint Commission on Cancer.



References

1. Siegel, RL, Miller, KD, and Jemal, A. Cancer statistics, 2020. CA: Cancer J For Clin (2020) 70(1):7–30. doi: 10.3322/caac.21590

2. Grossberg, AJ, Chu, LC, Deig, CR, Fishman, EK, Hwang, WL, Maitra, A, et al. Multidisciplinary standards of care and recent progress in pancreatic ductal adenocarcinoma. CA: Cancer J For Clin (2020) 70(5):375–403. doi: 10.3322/caac.21626

3. Bilimoria, KY, Bentrem, DJ, Ko, CY, Ritchey, J, Stewart, AK, Winchester, DP, et al. Validation of the 6th edition AJCC pancreatic cancer staging system: report from the national cancer database. Cancer (2007) 110(4):738–44. doi: 10.1002/cncr.22852

4. Ren, Y, Wang, S, Wu, B, and Wang, Z. Clinicopathological features, prognostic factors and survival in patients with pancreatic cancer bone metastasis. Front In Oncol (2022) 12:759403. doi: 10.3389/fonc.2022.759403

5. Oweira, H, Petrausch, U, Helbling, D, Schmidt, J, Mannhart, M, Mehrabi, A, et al. Prognostic value of site-specific metastases in pancreatic adenocarcinoma: A surveillance epidemiology and end results database analysis. World J Gastroenterol (2017) 23(10):1872–80. doi: 10.3748/wjg.v23.i10.1872

6. Stathis, A, and Moore, MJ. Advanced pancreatic carcinoma: current treatment and future challenges. Nat Rev Clin Oncol (2010) 7(3):163–72. doi: 10.1038/nrclinonc.2009.236

7. Li, D, Xie, K, Wolff, R, and Abbruzzese, JL. Pancreatic cancer. Lancet (London England) (2004) 363(9414):1049–57. doi: 10.1016/S0140-6736(04)15841-8

8. Dünschede, F, Will, L, Langsdorf, Cv, Möhler, M, Galle, PR, Otto, G, et al. Treatment of metachronous and simultaneous liver metastases of pancreatic cancer. Eur Surg Res Eur Chirurgische Forschung Rech Chir Eur (2010) 44(3-4):209–13. doi: 10.1159/000313532

9. Tachezy, M, Gebauer, F, Janot, M, Uhl, W, Zerbi, A, Montorsi, M, et al. Synchronous resections of hepatic oligometastatic pancreatic cancer: Disputing a principle in a time of safe pancreatic operations in a retrospective multicenter analysis. Surgery (2016) 160(1):136–44. doi: 10.1016/j.surg.2016.02.019

10. Conroy, T, Desseigne, F, Ychou, M, Bouché, O, Guimbaud, R, Bécouarn, Y, et al. FOLFIRINOX versus gemcitabine for metastatic pancreatic cancer. New Engl J Med (2011) 364(19):1817–25. doi: 10.1056/NEJMoa1011923

11. Tabernero, J, Kunzmann, V, Scheithauer, W, Reni, M, Li, JS, Ferrara, S, et al. Paclitaxel plus gemcitabine for metastatic pancreatic cancer: A subgroup analysis of the Western European cohort of the MPACT trial. OncoTargets Ther (2017) 10:591–6. doi: 10.2147/OTT.S124097

12. Scheithauer, W, Ramanathan, RK, Moore, M, Macarulla, T, Goldstein, D, Hammel, P, et al. Dose modification and efficacy of nab-paclitaxel plus gemcitabine vs. gemcitabine for patients with metastatic pancreatic cancer: phase III MPACT trial. J Gastrointest. Oncol (2016) 7(3):469–78. doi: 10.21037/jgo.2016.01.03

13. Hoff, DDV, Ervin, T, Arena, FP, Chiorean, EG, Infante, J, Moore, M, et al. Increased survival in pancreatic cancer with nab-paclitaxel plus gemcitabine. New Engl J Med (2013) 369(18):1691–703. doi: 10.1056/NEJMoa1304369

14. Hoff, DDV, Ramanathan, RK, Borad, MJ, Laheru, DA, Smith, LS, Wood, TE, et al. Gemcitabine plus nab-paclitaxel is an active regimen in patients with advanced pancreatic cancer: a phase I/II trial. J Clin Oncology: Off J Am Soc Clin Oncol (2011) 29(34):4548–54. doi: 10.1200/JCO.2011.36.5742

15. Ramanathan, RK, McDonough, SL, Philip, PA, Hingorani, SR, Lacy, J, Kortmansky, JS, et al. Phase IB/II randomized study of FOLFIRINOX plus pegylated recombinant human hyaluronidase versus FOLFIRINOX alone in patients with metastatic pancreatic adenocarcinoma: SWOG S1313. J Clin Oncology: Off J Am Soc Clin Oncol (2019) 37(13):1062–9. doi: 10.1200/JCO.18.01295

16. Nielsen, SR, Quaranta, V, Linford, A, Emeagi, P, Rainer, C, Santos, A, et al. Macrophage-secreted granulin supports pancreatic cancer metastasis by inducing liver fibrosis. Nat Cell Biol (2016) 18(5):549–60. doi: 10.1038/ncb3340

17. Young, ED, Manley, SJ, Beadnell, TC, Shearin, AE, Sasaki, K, Zimmerman, R, et al. Suppression of pancreatic cancer liver metastasis by secretion-deficient ITIH5. Br J Cancer (2021) 124(1):166–75. doi: 10.1038/s41416-020-01093-z

18. Shen, H, Deng, G, Chen, Q, and Qian, J. The incidence, risk factors and predictive nomograms for early death of lung cancer with synchronous brain metastasis: A retrospective study in the SEER database. BMC Cancer (2021) 21(1):825. doi: 10.1186/s12885-021-08490-4

19. Song, Z, Zhou, Y, Bai, X, and Zhang, D. A practical nomogram to predict early death in advanced epithelial ovarian cancer. Front In Oncol (2021) 11:655826. doi: 10.3389/fonc.2021.655826

20. Oirbeek, RV, and Lesaffre, E. An application of harrell’s c-index to PH frailty models. Stat In Med (2010) 29(30):3160–71. doi: 10.1002/sim.4058

21. Janssens, ACJW, and Martens, FK. Reflection on modern methods: Revisiting the area under the ROC curve. Int J Epidemiol (2020) 49(4):1397–403. doi: 10.1093/ije/dyz274

22. Kramer, AA, and Zimmerman, JE. Assessing the calibration of mortality benchmarks in critical care: The hosmer-lemeshow test revisited. Crit Care Med (2007) 35(9):2052–6. doi: 10.1097/01.CCM.0000275267.64078.B0

23. Calster, BV, Wynants, L, Verbeek, JFM, Verbakel, JY, Christodoulou, E, Vickers, AJ, et al. Reporting and interpreting decision curve analysis: A guide for investigators. Eur Urol (2018) 74(6):796–804. doi: 10.1016/j.eururo.2018.08.038

24. Silvestris, N, Longo, V, Cellini, F, Reni, M, Bittoni, A, Cataldo, I, et al. Neoadjuvant multimodal treatment of pancreatic ductal adenocarcinoma. Crit Rev In Oncol./hematol. (2016) 98:309–24. doi: 10.1016/j.critrevonc.2015.11.016

25. Tempero, MA. NCCN guidelines updates: Pancreatic cancer. J Natl Compr Cancer Netw.: JNCCN (2019) 17(5.5):603–5. doi: 10.6004/jnccn.2019.5007

26. Song, Z, Wang, Y, Zhou, Y, and Zhang, D. A novel predictive tool for determining the risk of early death from stage IV endometrial carcinoma: A Large cohort study. Front Oncol (2020) 10:620240. doi: 10.3389/fonc.2020.620240

27. Vickers, AJ, Calster, BV, and Steyerberg, EW. Net benefit approaches to the evaluation of prediction models, molecular markers, and diagnostic tests. BMJ (Clinical Res ed.) (2016) 352:i6. doi: 10.1136/bmj.i6

28. Nipp, R, Tramontano, AC, Kong, CY, Pandharipande, P, Dowling, EC, Schrag, D, et al. Disparities in cancer outcomes across age, sex, and race/ethnicity among patients with pancreatic cancer. Cancer Med (2018) 7(2):525–35. doi: 10.1002/cam4.1277

29. Ma, X, Guo, J, Zhang, C, and Bai, J. Development of a prognostic nomogram for metastatic pancreatic ductal adenocarcinoma integrating marital status. Sci Rep (2022) 12(1):7124. doi: 10.1038/s41598-022-11318-1

30. Zhang, Z, Pu, J, and Zhang, H. Development and validation of a simple-to-Use nomogram to predict early death in metastatic pancreatic adenocarcinoma. Front Oncol (2021) 11:729175. doi: 10.3389/fonc.2021.729175

31. Yang, J, Xu, R, Wang, C, Qiu, J, Ren, B, and You, L. Early screening and diagnosis strategies of pancreatic cancer: a comprehensive review. Cancer Commun (London England) (2021) 41(12):1257–74. doi: 10.1002/cac2.12204

32. Bunganič, B, Laclav, M, Dvořáková, T, Bradáč, O, Traboulsi, E, Suchánek, Š., et al. Accuracy of EUS and CEH EUS for the diagnosis of pancreatic tumours. Scand. J Gastroenterol (2018) 53(10-11):1411–7. doi: 10.1080/00365521.2018.1524023

33. Guddati, AK, Komiya, T, Patel, SJ, Sharma, N, and Powell, E. Impact of immunotherapy use in patients with stage IV pancreatic carcinoma. J Gastrointest Oncol (2020) 11(4):654–62. doi: 10.21037/jgo-20-191

34. Fan, J-Q, Wang, M-F, Chen, H-L, Shang, D, Das, JK, and Song, J. Current advances and outlooks in immunotherapy for pancreatic ductal adenocarcinoma. Mol Cancer (2020) 19(1):32. doi: 10.1186/s12943-020-01151-3

35. Ho, WJ, Jaffee, EM, and Zheng, L. The tumour microenvironment in pancreatic cancer - clinical challenges and opportunities. Nat Rev Clin Oncol (2020) 17(9):527–40. doi: 10.1038/s41571-020-0363-5



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Zhang, Dong, Pan, Du, Liu, Xu and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-12-998445-g007.jpg
A

Dynamic Nomogram

™ G Sumray N Sumar iod Sy

s B 5% Confidence Interval for Response

Nt st
ares -

prmar e

o size

O setxams s

Fross ot ent e pptct

Dynamic Nomogram

- Gapncasummay | umercaSunay oo sumay
e 5 95% Confidence Interval for Response CETER LRy |

P e

o sis

0 7

0 setnaus s

st vt e st
o





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Risk factors and predictive nomograms for early death of patients with pancreatic cancer liver metastasis: A large cohort study based on the SEER database and Chinese population

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Ethics statement

          



          		

            Patients

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Patient characteristics

          



          		

            Risk factor analysis for early death

          



          		

            Nomogram construction

          



          		

            Performance and validation of nomograms

          



          		

            Web-based probability calculator

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Fundings

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc.2022.998445_cover.jpg
, frontiers ‘ Frontiers in Oncology

Risk factors and predictive
nomograms for early death
of patients with pancreatic
cancer liver metastasis: A
large cohort study based
on the SEER database
and Chinese population





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-998445-g005.jpg
Net Benefit

06

0.5

04

03

02

0.1

0.0

—— Nomogram

Al

— None

00

02

T T
04 06

Threshold probability

08

1.0

Net Benefit

06

05

04

03

0.2

0.1

0.0

Al
None

—— Nomogram

T T
04 06

Threshold probability

0.8

1.0






OEBPS/Images/table2.jpg
Characteristics

Age (%)

<50

50~64

65~79

>=80

Gender (%)

Female

Male

Marital status (%)
Unmarried

Married

Others

Primary site (%)
Head

Body

Tail

Others

Tumor size(mm)(%)
<50

>=50

Uknown
Histological grade (%)
Well/Moderately
Poorly/Undifferentiated
Unknown

AJCCN (%)

NO

N1

NX

Bone metastasis (%)
No

Yes

Brain metastasis (%)
No

Yes

Lung metastasis (%)
No

Yes

Surgery (%)

No

Yes

Radiotherapy (%)
No/Unknown

Yes

Chemotherapy (%)
No/Unknown

Yes

Overall
131

10 (7.6)
51 (38.9)
52 (39.7)
18 (13.7)

54 (41.2)
77 (58.8)

2(1.5)
106 (80.9)
23 (17.6)

60 (45.8)
18 (13.7)
38 (29.0)
15 (11.5)

77 (58.8)
49 (37.4)
5(3.8)

18 (13.7)
43 (32.8)
70 (53.4)

28 (21.4)
103 (78.6)
0(0.0)

104 (79.4)
27 (20.6)

129 (98.5)
2(1.5)

97 (74.0)
34 (26.0)

103 (78.6)
28 (21.4)

101 (77.1)
30 (22.9)

59 (45.0)
72 (55.0)

Cancer-specific

Non early death
59 (45.0%)

6(10.2)
24 (40.7)
21 (35.6)
8 (13.6)

17 (28.8)
42 (71.2)

0 (0.0)
53 (89.8)
6(10.2)

33 (55.9)
7(119)
14 (23.7)
5(8.5)

35 (59.3)
22 (37.3)
2(3.4)

10 (16.9)
21 (35.6)
28 (47.5)

16 (27.1)
43 (72.9)
0 (0.0)

50 (84.7)
9(15.3)

58 (98.3)
1.(.7)

44 (74.6)
15 (25.4)

5 (59.3)
24 (40.7)

36 (61.0)
23 (39.0)

17 (28.8)
42 (71.2)

Early death
72 (55.0%)

4 (5.6)
27 (375)
31 (43.1)
10 (13.9)

37 (51.4)
35 (48.6)

2(2.8)
53 (73.6)
17 (23.6)

27 (37.5)
11 (153)
24 (33.3)
10 (13.9)

42 (58.3)
27 (37.5)
3(42)

8 (11.1)
22 (30.6)
42 (58.3)

12 (167)
60 (83.3)
0 (0.0)

54 (75.0)
18 (25.0)

53 (73.6)
19 (26.4)

68 (94.4)
4 (5.6)

65 (90.3)
7(9.7)

42 (58.3)
30 (41.7)





OEBPS/Images/fonc-12-998445-g003.jpg
Sensitivity

AUC= 0.806

T T T T T
0.0 02 0.4 0.6 08 10

Specificity

Sensitivity

AUC= 0.808

T T T T T
0.0 02 0.4 0.6 0.8 10

Specificity





OEBPS/Images/table4.jpg
Characteristics

Age (%)

<50

50~64

65~79

>=80

Gender (%)

Female

Male

Race (%)

White

Black

Others

Marital status (%)
Unmarried

Married

Others

Primary site (%)
Head

Body

Tail

Others

Tumor size(mm)(%)
<50

>=50

Uknown
Histological grade (%)
Well/Moderately
Poorly/Undifferentiated
Unknown

Bone metastases (%)
No

Yes

Brain metastasis (%)
No

Yes

Lung metastasis (%)
No

Yes

Surgery (%)

No

Yes

Radiotherapy (%)
No/Unknown

Yes

Chemotherapy (%)
No/Unknown

Yes

NA, Not Available.

OR

Ref
1.457
1.897
2.496

NA
NA

Ref
1.044
0.879

Ref
0.822
1.014

Ref
1.025
1.431
1.302

Ref
1.388
1.406

Ref
1.753
1.380

Ref
1.687

Ref
3.141

Ref
1551

Ref
0.239

Ref
0.482

Ref
0.104

All-cause early death

95% CI

1.221-1.741
1.590-2.267
2.021-3.088

NA

NA

0.923-1.182
0.749-1.032

0.729-0.927
0.884-1.162

0.905-1.160
1.277-1.605
1.165- 1.456

1.257-1.534
1.251-1.580

1.457-2.111
1.191-1.600

1.409-2.022

1.581-6.684

1.387-1.735

0.163-0.347

0.386-0.601

0.095-0.114

P-value

<0.001
<0.001
<0.001

NA

NA

0.492
0.114

0.001
0.843

0.699
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001

0.002

<0.001

<0.001

<0.001

<0.001

OR

Ref
1.458
1.900
2.575

Ref
1.209

Ref
1.061
0.912

Ref
0.813
1059

Ref
1015
1.405
1297

Ref
1378
1418

Ref
1722
1370

Ref
1.677

Ref
3.482

Ref
1.561

Ref
0.240

Ref
0.499

Ref
0.103

Cancer-specific early death

95% CI

1.219-1.748
1.588-2.278
2.077-3.199

1.108-1.320

0.934-1.205
0.776-1.073

0.719-0.919
0.920-1.219

0.894-1.151
1.251-1.578
1.158-1.454

1.245-1.525
1.259-1.597

1.427-2.080
1.180-1.591

1.398-2.014

1.710-7.644

1.394-1.749

0.162- 0.349

0.399-0.623

0.094-0.112

P-value

<0.001
<0.001
<0.001

<0.001

0.363
0.266

0.001
0.422

0.822
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001

0.001

<0.001

<0.001

<0.001

<0.001





OEBPS/Images/fonc-12-998445-g001.jpg
Patients diagnosed with PCLM from 2010 to 2015 in the SEER database
(n=18801)

patients without histological or cytological diagnosis (n=682)
patients whose pancreatic cancer is not the primary tumor(n=3258)
patients with unknown survival time(n=22)

patients with unknown cause of death(n=176)

patients with missing ethnic information(n=26)

patients with unknown marital status(n=678)

patients with TO stage(n=146)

patients with unknown surgical approach(n=21)

patients with unknown bone metastasis(n=471)

patients with unknown brain metastasis(n=124)

patients with unknown lung metastasis(n=242)

Excluded






OEBPS/Images/table3.jpg
Characteristics

Age (%)

<50

50~64

65~79

>=80

Gender (%)

Female

Male

Race (%)

White

Black

Others

Marital status (%)
Unmarried

Married

Others

Primary site (%)
Head

Body

Tail

Others

Tumor size(mm)(%)
<50

>=50

Uknown
Histological grade (%)
Well/Moderately
Poorly/Undifferentiated
Unknown

AJCCN (%)

NO

N1

NX

Bone metastasis (%)
No

Yes

Brain metastasis (%)
No

Yes

Lung metastasis (%)
No

Yes

Surgery (%)

No

Yes

Radiotherapy (%)
No/Unknown

Yes

Chemotherapy (%)
No/Unknown

Yes

OR

Ref
1.691
2425
5.170

Ref
1.069

Ref
L151
1.041

Ref
0.702
1.190

Ref
1.003
1.408
1.584

Ref
1.397
1.823

Ref
1.693
1515

Ref
0.975
1452

Ref
1.641

Ref
3931

Ref
1.699

Ref
0.218

Ref
0.467

Ref
0.094

All-cause early death

95% CI

1.454-1.971
2.088-2.823
4.328-6.187

0.997-1.146

1.039-1.275
0.912-1.190

0.636-0.774
1.064-1.331

0.905-1.113
1.280-1.548
1.448- 1.733

1.287-1.518
1.660-2.002

1.449-1.979
1.340-1.713

0.902- 1.053
1.312-1.608

1.415-1.907

2.191- 7.683

1.547-1.868

0.156- 0.298

0.390-0.558

0.086-0.103

P-value

<0.001
<0.001
<0.001

0.060

0.007
0.552

<0.001
0.002

0.951
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

0.521
<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

OR

Ref
1.660
2.367
5.108

Ref
1.076

Ref
1.152
1.044

Ref
0.701
1.192

Ref
0.998
1.404
1.584

Ref
1.404
1.836

Ref
1.665
1.505

Ref
0.980
1.450

Ref
1.652

Ref
4.124

Ref
1.687

Ref
0.223

Ref
0.482

Ref
0.093

Cancer-specific early death

95% CI

1.424-1.937
2.034-2.759
4.266-6.128

1.003-1.155

1.037-1.280
0.913-1.195

0.635-0.775
1.064-1.336

0.899-1.109
1.275-1.546
1.446- 1.735

1.291-1.526
1.670-2.020

1.422-1.949
1.330-1.704

0.906- 1.060
1.308-1.607

1.423-1.922

2.248-8.313

1.534-1.857

0.159- 0.306

0.403-0.576

0.085-0.101

P-value

<0.001
<0.001
<0.001

0.041

0.008
0.531

<0.001
0.003

0.976
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

0.608
<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001





OEBPS/Images/fonc-12-998445-g006.jpg
AUC= 0.876

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Specificity

Actual probability of cancer-specific early death

1.0

08

06

04

02

0.0

Apparent
— Bias-corrected
- Ideal

T T T T T T
0.0 0.2 04 0.6 08 1.0

Predicted probability of cancer-specific early death





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-12-998445-g004.jpg
£
©
o
S
>
8
o
@
2
3
L
©
S

1.0

08

06

04

02

0.0

T |‘.| T T

Apparent
—— Bias-corrected

---- Ideal

0.2 0.4 06 08

Predicted probability of all-cause early death

1.0

Actual probability of cancer-specific early death

1.0

08

06

04

02

0.0

Apparent
— Bias-corrected
---- Ideal

T T T T T
02 04 0.6 0.8 1.0

Predicted probability of cancer-specific early death





OEBPS/Images/table1.jpg
Characteristics

Age (%)

<50

50~64

65~79

>=80

Gender (%)

Female

Male

Race (%)

White

Black

Others

Marital status (%)
Unmarried

Married

Others

Primary site (%)
Head

Body

Tail

Others

Tumor size(mm)(%)
<50

>=50

Uknown
Histological grade (%)
Well/Moderately
Poorly/Undifferentiated
Unknown

AJCC N (%)

NO

N1

NX

Bone metastasis (%)
No

Yes

Brain metastasis (%)
No

Yes

Lung metastasis (%)
No

Yes

Surgery (%)

No

Yes

Radiotherapy (%)
No/Unknown

Yes

Chemotherapy (%)
No/Unknown

Yes

Overall
12,955

832 (6.4)
4,822 (37.2)
5,603 (43.2)
1,698 (13.1)

5,780 (44.6)
7,175 (55.4)

10,230 (79.0)
1,762 (13.6)
963 (7.4)

2,117 (16.3)
7,483 (57.8)
3,355 (25.9)

4,700 (36.3)
2,064 (15.9)
2,774 (21.4)
3,417 (26.4)

6,923 (53.4)
3,450 (26.6)
2,582 (19.9)

1,146 (8.8)
1,482 (11.4)
10,327 (79.7)

6,636 (51.2)
4,246 (32.8)
2,073 (16.0)

12,129 (93.6)
826 (6.4)

12,884 (99.5)
71 (0.5)

10,649 (82.2)
2,306 (17.8)

12,736 (98.3)
219 (1.7)

12,420 (95.9)
535 (4.1)

5,710 (44.1)
7,245 (55.9)

All-cause

Non early death
5,736 (44.3%)

528 (9.2)
2,443 (42.6)
2,338 (40.8)

427 (7.4)

2,612 (45.5)
3,124 (54.5)

4,585 (79.9)
729 (12.7)
422 (7.4)

853 (14.9)
3,669 (64.0)
1214 (21.2)

2,306 (40.2)
1,011 (17.6)
1,127 (19.6)
1,292 (22.5)

3,418 (59.6)
1,418 (24.7)
900 (15.7)

619 (10.8)
607 (10.6)
4,510 (78.6)

3,020 (52.6)
1,959 (34.2)
757 (13.2)

5,461 (95.2)
275 (4.8)

5,724 (99.8)
12 (0.2)

4,955 (86.4)
781 (13.6)

5,565 (97.0)
171 (3.0)

5403 (94.2)
333 (5.8)

906 (15.8)
4,830 (84.2)

Early death
7,219 (55.7%)

304 (4.2)
2,379 (33.0)
3,265 (45.2)
1271 (17.6)

3,168 (43.9)
4,051 (56.1)

5,645 (78.2)
1,033 (14.3)
541 (7.5)

1,264 (17.5)
3,814 (52.8)
2,141 (29.7)

2,394 (33.2)
1,053 (14.6)
1,647 (22.8)
2,125 (29.4)

3,505 (48.6)
2,032 (28.1)
1,682 (23.3)

527 (7.3)
875 (12.1)
5,817 (80.6)

3,616 (50.1)
2,287 (31.7)
1,316 (18.2)

6,668 (92.4)
551 (7.6)

7,160 (99.2)
59 (0.8)

5,694 (78.9)
1,525 (21.1)

7,171 (99.3)
48 (0.7)

7,017 (97.2)
202 (2.8)

4,804 (66.5)
2,415 (33.5)

Overall
12,587

812 (6.5)
4,700 (37.3)
5435 (43.2)
1,640 (13.0)

5,624 (44.7)
6,963 (55.3)

9,982 (79.3)
1,668 (13.3)
937 (7.4)

2,028 (16.1)
7,317 (58.1)
3,242 (25.8)

4,556 (36.2)
2,012 (16.0)
2,699 (21.4)
3,320 (26.4)
6,737 (53.5)
3,358 (26.7)

2,492 (19.8)

1,117 (8.9)
1,450 (11.5)
10,020 (79.6)

6,442 (51.2)
4,131 (32.8)
2,014 (16.0)

11,777 (93.6)
810 (6.4)

12,520 (99.5)
67 (0.5)

10,345 (82.2)
2,242 (17.8)

12,374 (98.3)
213 (1.7)

12,058 (95.8)
529 (4.2)

5,524 (43.9)
7,063 (56.1)

Cancer-specific

Non early death
5,614 (44.6%)

514 (9.2)
2,395 (42.7)
2,291 (40.8)

414 (7.4)

2,565 (45.7)
3,049 (54.3)

4,506 (80.3)
695 (12.4)
413 (7.4)

823 (14.7)
3,610 (64.3)
1,181 (21.0)

2,249 (40.1)
994 (17.7)
1,106 (19.7)
1,265 (22.5)

3,352 (59.7)
1,389 (24.7)
873 (15.6)

605 (10.8)
602 (10.7)
4,407 (78.5)

2,955 (52.6)
1,916 (34.1)
743 (13.2)

5,343 (95.2)
271 (4.8)

5,603 (99.8)
11(0.2)

4,845 (86.3)
769 (13.7)

5,448 (97.0)
166 (3.0)

5287 (94.2)
327 (5.8)

878 (15.6)
4,736 (84.4)

Early death
6,973 (55.4%)

298 (4.3)
2,305 (33.1)
3,144 (45.1)
1,226 (17.6)

3,059 (43.9)
3,914 (56.1)

5,476 (78.5)
973 (14.0)
524 (7.5)

1,205 (17.3)
3,707 (53.2)
2,061 (29.6)

2,307 (33.1)
1,018 (14.6)
1,593 (22.8)
2,055 (29.5)

3,385 (48.5)
1,969 (28.2)
1,619 (23.2)

512 (7.3)
848 (12.2)
5,613 (80.5)

3,487 (50.0)
2,215 (31.8)
1,271 (18.2)

6,434 (92.3)
539 (7.7)

6,917 (99.2)
56 (0.8)

5,500 (78.9)
1473 (21.1)

6,926 (99.3)
47 (0.7)

6,771 (97.1)
202 (2.9)

4,646 (66.6)
2,327 (33.4)





OEBPS/Images/fonc-12-998445-g002.jpg
Points
Age
Marital_status
Primary_site
Tumor_size
Histological_grade
Bone_metastasis
Brain_metastasis
Lung_metastasis
Surgery
Radiotherapy
Chematherapy
Total Points

Risk of all-cause early death

Age

Gender

Matal status
Primary_site
Tumor_size:
Histological_grade
Bone_metastasis
Brain_metastasis
Lung_metastasis
Surgery
Radiotherapy
Chematherapy
Total Points

Risk of cancer-specifc eary death

o 0 £ @ © E & ™ w ®

10

5064 =80
N B
) o570
Unmaried
—
Varied  Otrers
Body il
pri R~
Hezd e
S0
—
I Unkiown
Unkooun
—_—
Wellocerately PoodyUndiferentated
s
S .
No
es
No
e
_ %
No
o
e
Nonksonn
— |
e
NoUnnow
Yes
o P 100 150 2 %0 S % w0 &
005 01 02 03 04 05 06 07 08 08 03 0%
o 10 2 » “ © £ " w © 100
J—
Fenale
Unmaried
—
4 O
—
Hea Oves
g0
—
<o et
Weladerately Prcaypgtrniea
No
e
No
e
L No
e Noturiaown
T
s
NoUnknou
s
o P 0 150 20 2% a0 ) w0 0

BOE AT Ah° B BE Ak BE ¥ BE = ke o





