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Abstract

:

Simple Summary


Small intestine adenocarcinoma is a rare cancer. Given the rarity of this cancer, the clinicopathological characteristics and the role of chemotherapy in both the early and advanced stages have not been well studied. The aim of this study was to assess the outcomes of all patients who were diagnosed with small intestine adenocarcinoma over a 10-year period in the province of Saskatchewan. Most patients with small intestine adenocarcinoma were diagnosed with advanced-stage disease. We found that advanced-stage disease, poor performance status, lack of curative surgery, and a baseline neutrophil:lymphocyte ratio of >4.5 were significantly correlated with inferior survival.




Abstract


Background: Small intestine adenocarcinoma is a rare cancer. The current study aims to determine the outcomes of patients with small intestine adenocarcinoma in a Canadian province. Methods: This retrospective population-based cohort study assessed patients with small intestine adenocarcinoma who were diagnosed from 2008 to 2017 in Saskatchewan. A Cox proportional multivariate regression analysis was performed to determine the correlation between survival and exploratory factors. Results: 112 eligible patients with a median age of 73 years and M:F of 47:53 were identified. Overall, 75% had a comorbid illness, and 45% had a WHO performance status >1. Of the 112 patients, 51 (46%) had early-stage disease and 61 (54%) had advanced-stage disease. The median overall survival (mOS) was as follows: stage one, 59 months; stage two, 30 months; stage three, 20 months; and stage four, 3 months (p < 0.001). The median disease-free survival of patients with stage three disease who received adjuvant chemotherapy was 26 months (95% CI:23.1–28.9) vs. 4 months (0.0–9.1) with observation (p = 0.04). Patients who received chemotherapy for advanced disease had a mOS of 10 months (3.5–16.5) vs. 2 months (0.45–3.6) without chemotherapy (p < 0.001). In the multivariate analysis, stage four disease, hazard ratio (HR), 3.20 (1.84–5.40); WHO performance status >1, HR, 2.22 (1.42–3.45); lack of surgery, HR, 2.10 (1.25–3.50); and a neutrophil:lymphocyte ratio of >4.5, HR, 1.72 (1.10–2.71) were significantly correlated with inferior survival. Conclusions: Most patients with small intestine adenocarcinoma were diagnosed with advanced-stage disease. Advanced-stage disease, poor performance status, lack of surgery and a baseline neutrophil:lymphocyte ratio >4.5 were correlated with inferior survival.
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1. Introduction


Although the small intestine is a large organ, accounting for about 90% of the mucosal surface of the digestive tract, neoplasms involving the small intestine are rare. Malignant disorders of the small intestine account for less than 5% of all gastrointestinal cancers and about 0.6% of all cancer cases [1,2,3]. A variety of different malignancies arises from the small intestine, such as adenocarcinoma, neuroendocrine tumor, lymphomas, gastrointestinal stromal tumors (GISTs), sarcoma, and melanoma. However, adenocarcinoma and neuroendocrine tumors are the two most common malignancies. Adenocarcinoma accounts for 40% of all small intestine cancers [1,2,3]. Surgical resection and regional lymph node dissection are the primary treatments of localized adenocarcinoma of the small intestine. However, most cases of small intestine cancers are diagnosed in the later stage of the disease when curative surgery is not an option. Because small intestinal adenocarcinoma is a rare malignant neoplasm, its clinicopathological characteristics and the role of chemotherapy in both the early and advanced stages have not been well studied. Given the paucity of prospective data in the management of small intestine cancer, the treatment of small intestine adenocarcinoma has been extrapolated from colon cancer in clinical practice. Most published studies of small intestine adenocarcinoma are retrospective, either from single institutions with an underlying selection bias or having used large registry or administrative datasets, which lacked information on some important clinical variables such as performance status [4,5,6,7,8,9,10,11]. The current study aims to determine the outcomes of patients with small intestine adenocarcinoma who were diagnosed in a Canadian province over a decade.



The study objectives were to determine the overall survival of patients with small intestine adenocarcinoma in relation to the stage and location of the disease, to compare the disease-free and overall survival of patients with stage three disease who received adjuvant chemotherapy to those who did not receive chemotherapy, to compare the overall survival of patients with stage four disease who received palliative chemotherapy to those who did not receive chemotherapy, and to identify the various clinical, pathological, and contextual factors that correlate with overall survival in patients with small intestine adenocarcinoma.




2. Methods


2.1. Study Population


This retrospective population-based cohort study involved patients with histologically documented adenocarcinoma of the small intestine who were diagnosed from January 2008 to December 2017 in the province of Saskatchewan, Canada. Patients with another histology, including neuroendocrine tumors, gastrointestinal stromal tumor (GIST), lymphoma, or other active secondary cancers, were excluded. The University of Saskatchewan Biomedical Research Ethics Board approved the study protocol. International Classification of Disease (ICD) codes were used to identify eligible patients using the Saskatchewan Cancer Registry. The Cancer Registry prospectively collects and updates the provincial cancer database. A pre-specified abstraction sheet was used for data collection and one of the researchers (EY) abstracted the individual patient data.




2.2. Definitions


Disease-free survival was defined as the time from surgery until the recurrence of disease, a new primary invasive cancer, or death. Overall survival was defined as the time from diagnosis until death from any cause. Surgical resection was defined as the curative resection of the primary tumor in early-stage disease, or the curative resection of the primary tumor and metastasectomy in patients with advanced-stage disease. Rural residence was defined as per the Statistic Canada definition of Beale non-metropolitan regions that refers to individuals living outside metropolitan regions with urban centers of 50,000 or more in population as rural. Patients were censored at the study cutoff date when they were known to be alive.




2.3. Analysis


Descriptive statistics were performed to summarize the studied population demographics and baseline characteristic parameters. Categorical data were analyzed as the frequency and the corresponding proportion. Fisher’s exact tests and student’s t-tests were performed for the analysis of categorical and continuous variables, respectively. The survival of the whole cohort and subgroups was estimated using the Kaplan−Meier method, and the survival distribution of the different groups was compared using the log rank test. The overall significance level was set at 0.05.




2.4. Cox Proportional Regression Analysis


A Cox proportional multivariate regression analysis was performed, and the hazard ratios (HR) and 95% CI were calculated. The following patient-related, tumor-related, and contextual variables were examined with respect to their correlation with an increased mortality: age (<70 vs. ≥70), male gender, World Health Organization (WHO) performance status >1, the presence of a major comorbid illness, rural residence, history of a secondary cancer, history of colorectal cancer, location (duodenum vs. jejunum or ileum), serum creatinine (<120 vs. ≥120 mm/L), albumin (≥35 vs. <35 g/L), alkaline phosphatase (≥140 vs. <140 mm/L), hemoglobin (≥120 vs. <120 g/L), platelets (≥450 vs. <450 × 109/L), median neutrophil to lymphocyte ratio, radiation therapy, surgery (resection of the primary tumor ± metastasectomy), or any chemotherapy. All variables with a p-value < 0.20 during univariate analysis were assessed in a multivariate model to assess their relationship with overall survival. The best-fitted but most parsimonious model was developed by identifying the important predictors for survival. The likelihood ratio test and t test were used to determine whether the addition of independent variables of interest added significantly to the prediction of survival in the model. A two-sided p-value of <0.05 was considered statistically significant. SPSS version 27 was used for statistical analysis (IBM. Armonk, NY, USA).





3. Results


3.1. Patient Characteristics


One hundred and twenty-five patients were identified. Of these, thirteen patients were excluded; seven due to another histology, including neuroendocrine tumor, GIST, and lymphoma, five due to limited or no records, and one patient due to metastatic colon cancer with metastases to the small intestine (Figure 1). The median age was 73 years (interquartile range [IQR]: 62–81) and the male:female ratio was 47:53. Among these, 75% had a comorbid illness, 34% had a secondary cancer, and 59% were rural residents. Of the 112 patients, 51 (46%) had early-stage (stage one, two, or three) disease while 61 (54%) had advanced disease. Of the 61 advanced-disease patients, 55 (90%) had a definite stage four disease and 6 (10%) additional patients were suspected of having stage four disease. The patient characteristics are described in Table 1. Significant differences were noted between the patients with early- versus advanced-stage disease in relation to the rate of surgery, delivery of chemotherapy, T4 tumor, node-positive disease, mean low hemoglobin, elevated white blood cell count including neutrophils, and alkaline phosphatase. Most patients had a neutrophil to lymphocyte ratio of greater than 3. The median neutrophil:lymphocyte ratio was 4.5. Overall, 53 (47%) of the patients had duodenal cancer.




3.2. Survival


The median follow-up period was 10.5 months and the total duration of follow up was 150 months. An analysis of survival in relation to stage, performance status, and location showed the significant superior survival of patients with early-stage disease, good performance status, or with jejunal or ileal cancer compared to patients with advanced-stage disease, poor performance status, or duodenal cancer, respectively (Figure 2). The median overall survival in relation to the stage of disease was as follows: stage one, 59 months; stage two, 30 months; stage three, 20 months; and stage four, 3 months (p < 0.001). The five-year survival of patients with early-stage disease was 41%; stage one disease was 85%, stage two disease was 44%, and stage three disease was 31%. The overall survival of the entire cohort was 11 months (95% CI: 5.0–17.0). The patients with early-stage disease had a median overall survival of 36 months (95% CI: 8.0–64.0) compared to 3 months (95% CI: 1.74–4.26) for patients with advanced disease (p < 0.0001) (Figure 3A).




3.3. Early-Stage Disease


Of the 51 patients with early-stage disease, 18 (35%) patients with stage two or three disease received adjuvant or neoadjuvant chemotherapy. Of the 18 patients, 12 (66%) received an oxaliplatin-based treatment (FOLOFX, n = 9, CAPOX, n = 3) and 6 (33%) patients received 5FU/leucovorin or capecitabine. Overall, 6 patients (12%), mostly with duodenal cancer, received (neo)adjuvant radiation. Of the 51 patients with early-stage disease, 20 (39%) developed recurrent disease, including 18 patients with distant metastases (lung, n = 6, liver, n = 5, node, n = 6, peritoneum, n = 10, other sites, n = 2). Of the 20 patients with recurrent disease, 14 (70%) received chemotherapy and 6 (30%) underwent resection of the recurrent disease. Of the patients with stage three disease who received adjuvant chemotherapy, their median disease-free survival was 26 months (23.1–28.9) compared to 4 months (0.0–9.1) if they did not receive chemotherapy (p = 0.04). Following curative surgery, some patients developed recurrent disease in a short interval, suggesting undetected stage four disease at the time of surgery. The median overall survival of patients with stage three disease who received adjuvant chemotherapy was 47 months (14.8–79.1) compared to 6 months (0.0–16.3) for patients who did not receive adjuvant chemotherapy (p = 0.06).




3.4. Advanced-Stage Disease


Of the 112 patients investigated, 39 received chemotherapy for recurrent or advanced disease, and 25 (41%) of the 61 patients with advanced disease received chemotherapy. Of the 61 patients with advanced disease, 26 (42%) underwent surgery, including 22 patients who underwent resection of the primary tumor with or without the resection of metastatic disease. Patients who received chemotherapy for advanced disease had a median overall survival of 10 months (3.5–16.5) compared to 2 months (0.45–3.6) if they did not receive chemotherapy (p < 0.001) (Figure 3B). Patients with stage four disease who received chemotherapy and underwent surgery had a median overall survival of 18 months (13.7–23.3).




3.5. Cox Proportional Regression Analysis


For the univariate analysis, the following characteristics were significantly correlated with inferior survival: aged 70 years or older, WHO performance status > 1, stage four disease, low albumin, elevated creatinine, high alkaline phosphatase, duodenal cancer, neutrophil:lymphocyte ratio > 4.50, lack of chemotherapy, and absence of surgery (Table 2). Among them, stage four disease was most strongly correlated with high mortality, with a hazard ratio (HR) for death of 4.32 (95% CI: 2.7–7.0). After adjustment for other significant variables, the most parsimonious model revealed that stage four disease, HR, 3.20 (1.84–5.40); WHO performance status of >1, HR, 2.22 (1.42–3.45); lack of curative surgery, HR, 2.10 (1.25–3.50); and a neutrophil:lymphocyte ratio of >4.5, HR, 1.72 (1.10–2.71) were significantly correlated with inferior overall survival in patients with small intestine adenocarcinoma (Table 3).





4. Discussion


Few studies to date have evaluated the effect of various clinical and pathological variables on the overall survival of patients with small intestinal adenocarcinoma. The current study shows that, in addition to well-known variables including the stage of disease and performance status at the time of diagnosis, a lack of surgery with a curative intention and a baseline neutrophil:lymphocyte ratio value of >4.5 correlate with an inferior overall survival in patients with small intestine adenocarcinoma.



Surgery is the mainstay of treatment for localized adenocarcinoma of the small intestine. Numerous studies have shown that if surgical resection is feasible, the goal should be margin-negative resection (R0); detailed surgical treatment depends on the location of the primary lesion and disease stage [12,13]. However, there is uncertainty about the benefit of metastasectomy in patients with advanced small intestine cancer. A large single institution study from MD Anderson showed that metastasectomy was associated with a better overall survival in well-selected patients with advanced small intestine adenocarcinoma [14]. Overall, 17% of patients with advanced disease underwent resection of the primary tumor and metastases. Of note, following multivariate analysis, metastasectomy was not shown to be independently associated with better survival. Another small cohort study involving 34 patients treated with the resection of metastases showed that the overall survival of patients with advanced small intestine adenocarcinoma was poor, despite metastasectomy; however, long-term survival was observed in some patients [15]. A multicenter study from Japan reported that approximately 18% of patients with advanced small intestine adenocarcinoma who were treated with a combination of resection of the primary tumor, metastasectomy, and chemotherapy had a median overall survival of around 36 months [16]. In our study cohort, 14% patients with advanced small intestine cancer underwent metastasectomy. The patients who had metastasectomy and received chemotherapy had a significantly longer survival compared to patients who received chemotherapy alone. In contrast, about 20% of patients with localized small intestine cancer (mostly duodenal cancer) did not undergo curative surgery due to their unsuitability for radical surgery. After adjustment for all other known and exploratory clinical variables, patients who did not have resection of the primary tumor for early-stage disease or primary tumor resection and metastasectomy for advanced-stage disease had poor survival compared to those who underwent surgery. Our findings support previous observations that regardless of disease stage, if surgery with curative intention is feasible, it is associated with a better outcome. It is important to note that the median age of the study cohort was 73 years, which is higher than that of other reports. Age is an important prognostic characteristic and correlates with an inferior overall survival in cancer patients. Howe et al. reported on patients aged > 75 years with small intestine cancer; their relative risk of death was 1.8 times higher, which may be explained by the fact that (a) tumors located in the duodenum are more common in this group, and (b) surgical resection is performed less often [17].



Few baseline laboratory values in patients with small intestine adenocarcinoma have been shown to be significantly correlated with a decreased overall survival. For example, Sakae et al. reported that a baseline high CEA, high LDH, and low albumin were correlated with inferior survival [16]. In our study cohort, a neutrophil:lymphocyte ratio of >4.5, low albumin, high creatinine, and high alkaline phosphatase were associated with an increased risk of death. Since CEA and LDH were not routinely performed, these variables were not examined in the multivariate model. However, after adjustment for other variables, only a baseline neutrophil:lymphocyte ratio of >4.5 was correlated with poor overall survival. The neutrophil:lymphocyte ratio has been established as a biomarker of poor prognosis in several cancers, including gastric cancer and colorectal cancer [18,19,20]. A study by Vano et al. reported that the neutrophil:lymphocyte ratio is associated with poor prognosis independent of tumor type [21]. The same study reported that the “optimal” pre-treatment cut-off in patients with solid tumors is between 3.5 and 4.5. Given a high baseline neutrophil:lymphocyte ratio value in our study cohort, we used the median value of 4.5 for multivariate analysis. Vano et al. suggest that monitoring the variation in the neutrophil:lymphocyte ratio during systemic therapy may predict the response to treatment and prognosis. They reported that a standard deviation increase of one of the neutrophil:lymphocyte ratio from baseline was correlated with a 35% increased risk of death. The current study used a median neutrophil:lymphocyte ratio cut-off of 4.5 and showed that patients with small intestine adenocarcinoma, regardless of disease stage, with a neutrophil:lymphocyte ratio of >4.5 experienced an approximately two-fold increased risk of death. A high neutrophil:lymphocyte ratio is a surrogate maker of underlying systemic inflammatory processes that may contribute to the angiogenesis, growth, invasion, and metastasis of tumor cells and poor outcomes [22,23,24]. Further research is needed to determine whether variation in the neutrophil:lymphocyte ratio in patients with small intestine adenocarcinoma is a better prognostic marker.



Previous studies have reported the duodenum to be the most common site of small intestine adenocarcinoma, complementing the findings of the current study [2,12,13]. Typically, the second and third most prevalent locations are the jejunum and ileum [2,12,13]. Duodenal adenocarcinoma has been previously reported to correlate with a significant decrease in 5-year survival and median overall survival when compared to jejunal or ileal tumors [2,12,25]. Our results also showed that patients with duodenal cancer had a 73% lower overall survival compared to the other sites; however, after adjustment for other variables, the location of small adenocarcinoma was not independently correlated with survival.



Disease stage and performance status are well understood prognostic factors for many cancers. However, due to the rarity of small intestine adenocarcinoma, the correlation between patients’ WHO performance status and overall survival is not well reported. The current study demonstrated that a WHO performance status > 1, regardless of the stage of the disease, was associated with a more than two-fold increased risk of death in patients with small intestine adenocarcinoma. A previous study similarly reported that an Eastern Cooperative Oncology Group (ECOG) performance status of 3–4 in all stages of small intestine adenocarcinoma was associated with poor overall survival [16]. Likewise, most of the patients included in this study were diagnosed with stage four disease. The overall survival of patients with advanced-stage disease was significantly lower in comparison to those with early-stage disease. It is important to note that most patients with advanced-stage disease were older with a poor performance status and did not receive palliative chemotherapy. In fact, about 50% of patients died within 3 months of diagnosis.



Previous studies have reported a benefit of palliative chemotherapy treatment in patients with advanced small intestine adenocarcinoma [14,16,26,27,28,29]. However, the benefit of chemotherapy treatment in early-stage disease (stage one–three) remains unclear [26,30]. In the current study, the minority of patients with early- and advanced-stage disease received chemotherapy: 35% and 41%, respectively. Oxaliplatin-based chemotherapy was most commonly used. Some studies have suggested that overall survival is significantly improved in patients with stage three disease who receive adjuvant chemotherapy [31,32]. Conversely, other studies did not confirm the benefit of adjuvant chemotherapy [26,33,34]. The current study demonstrates a significant increase in the overall survival of patients with advanced cancer who received chemotherapy. Likewise, an improvement in disease-free survival and numerical increases in the overall survival of patients with stage three disease who received adjuvant chemotherapy was noted. However, upon multivariate analysis, when chemotherapy was examined as a variable in all stages, it was not associated with a better overall survival. Of note, patients with stage three disease who did not have adjuvant chemotherapy had a much shorter disease-free survival and overall survival. Some patients developed recurrent disease in the short interval after surgery, suggesting that they may have had undetected stage four disease at the time of surgery. The paucity of information regarding adjuvant chemotherapy use for early-stage small intestine adenocarcinoma is in part due to the lack of randomized clinical trials and requires prompt attention [35].



The key limitations of the current study include a relatively small sample size and the retrospective nature of the study. In addition, information on biomarkers such as microsatellite instability status, was not available for the majority of patients. Nevertheless, the key strengths of the current study include the absence of selection bias and, despite having a small sample size in comparison to other population-based studies, we have included more detailed information about individual patients, such as their baseline performance status.




5. Conclusions


In keeping with previous studies, adenocarcinoma is an aggressive malignancy. Most patients with small intestine adenocarcinoma were diagnosed with advanced-stage disease. In addition to advanced-stage disease and poor performance status, a lack of curative surgery and a baseline neutrophil:lymphocyte ratio of >4.5 were significantly correlated with inferior survival. Future prospective studies will be helpful to confirm the findings.
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Figure 1. Flow diagram of eligible patients with small intestine adenocarcinoma cancer who were treated with two different combination chemotherapy regimens during the study period. 
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Figure 2. Kaplan–Meier survival curves of patients with small intestine cancer in relation to stage (A), location (B), and WHO performance status (C). 
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Figure 3. (A): Comparison of Kaplan–Meier survival curves of patients with early-stage disease to those with advanced disease. (B): Comparison of Kaplan–Meier survival curves of patients with advanced-stage small intestine adenocarcinoma who were treated with chemotherapy vs. no chemotherapy. 
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Table 1. Baseline characteristics of the entire cohort and subgroups of patients with early stage (stage I, II, and III) and advanced disease (stage IV or unknown) with small intestine adenocarcinoma.
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	Variables
	All Patients

N = 112 (%)
	Early Stage Disease

N = 51 (%)
	Advanced Disease

N = 61 (%)
	p Value





	Median age in years
	73 (IQR: 62–81)
	71 (IQR: 62–79)
	75 (IQR: 62–82)
	0.15



	Men
	53 (47)
	27 (53)
	26 (43)
	0.34



	Rural resident
	66 (59)
	29 (57)
	37 (61)
	0.70



	Comorbid illness *
	74 of 99 (75)
	37 of 46 (80)
	37 of 53 (70)
	0.25



	Secondary cancer *
	35 of 103 (34)
	15 of 48 (31)
	20 of 55 (36)
	0.67



	WHO performance status < 1
	48 (45)
	26 (55)
	22 (37)
	0.08



	Location
	
	
	
	



	  Duodenum
	53 (47)
	20 (39)
	33 (54)
	0.13



	  Jejunum
	17 (15)
	9(18)
	8 (13)
	0.60



	  Ileum
	26 (23)
	15 (29)
	11 (18)
	0.18



	  Not specified
	16 (14)
	7 (14)
	9 (15)
	1.0



	Resection of primary tumor ± metastases
	63 (56)
	41 (80)
	22 (36)
	0.0001



	  Resection of metastases
	9 (14)
	6 (15)
	3 (14)
	1.0



	  T4 tumor
	50 (45)
	20 (39)
	30 (49)
	0.0005



	  Node negative disease
	53 (47)
	32 (63)
	21 (34)
	0.015



	Stage
	
	
	
	



	  I
	10 (9)
	10 (20)
	-
	



	  II
	25 (22)
	25 (49)
	-
	



	  III
	16 (14)
	16 (31)
	-
	



	  IV
	55 (49)
	-
	55 (90)
	



	  Not known **
	6 (5)
	0
	6 (10)
	



	Mean creatinine
	91.4 ± 75.3
	97.3 ± 91.6
	86.1 ± 58
	0.50



	Mean albumin
	31.5 ± 7.7
	33.1 ± 6.2
	30.1 ± 8.6
	0.11



	Mean alkaline phosphatase
	164 ± 153.4
	102 ± 92.5
	214 ± 173
	0.001



	Mean WBC
	8.9 ± 3.6
	8.0 ± 3.3
	9.7 ± 3.6
	0.02



	Mean hemoglobin
	113 ± 22
	120 ± 22
	108 ± 22
	0.016



	Mean platelets
	310 ± 132
	299 ± 111
	320 ± 150
	0.48



	Mean lymphocytes
	1.38 ± 0.71
	1.39 ± 0.60
	1.38 ± 0.81
	0.95



	Mean neutrophils
	6.40 ± 3.32
	5.54 ± 3.22
	7.14 ± 3.18
	0.03



	Mean neutrophil: lymphocyte
	6.1 ± 6.1
	5.8 ± 8.0
	6.3 ± 3.8
	0.71



	Chemotherapy
	
	
	
	



	  (neo)Adjuvant
	20 (18)
	18 (35)
	2 (3)
	<0.0001



	  Recurrent/metastatic disease
	39 (35)
	14 (28)
	25 (41)
	0.17



	Received radiation
	14 (13)
	6 (12)
	8 (13)
	1.0



	  Palliative
	8 (57)
	2 (33)
	6 (75)
	0.28







* Information was missing in some patients; ** based on their clinical presentation stage IV disease was suspected by treating physicians; ± standard deviation; WHO: World Health Organization.
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Table 2. Cox regression univariate analyses for assessment of various variables and overall survival of patients with small intestine cancer.
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	Variables
	HR 95% CI
	p





	Age ≥ 70 years
	1.66 (1.07–2.57)
	0.02



	Male sex
	1.35 (0.90–2.04)
	0.15



	Comorbid illness
	0.92 (0.57–1.51)
	0.75



	Secondary cancer
	1.10 (0.70–1.72)
	0.68



	Rural residence
	1.04 (0.69–1.58)
	0.84



	H/O colorectal cancer
	0.90 (0.53–1.55)
	0.90



	WHO performance status > 1
	2.50 (1.62–3.81)
	<0.001



	Stage 4 disease
	4.32 (2.70–7.0)
	<0.001



	Albumin < 35 g/L
	2.0 (1.20–3.38)
	0.01



	Creatinine > 120
	1.70 (1.11–2.62)
	0.015



	Alkaline phosphatase > 140
	2.38 (1.56–3.61)
	<0.001



	Hemoglobin < 120 g/L
	1.22 (0.79–1.90)
	0.36



	Platelets > 450
	1.65 (0.82–3.30)
	0.18



	Duodenum
	1.73 (1.15–2.62)
	0.008



	Neutrophil:lymphocyte ratio > 4.5
	2.26 (1.44–3.55)
	<0.001



	No chemotherapy
	1.45 (0.95–2.20)
	0.080



	No primary tumor resection ± metastasectomy
	4.0 (2.51–6.38)
	<0.001



	Radiation therapy
	1.08 (0.61–1.91)
	0.78
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Table 3. Cox regression multivariate analyses and modelling of various clinical and pathological variables and their relationship with overall survival.
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	Variables
	HR (95% CI)
	p
	HR (95%CI)
	p Value





	Age ≥ 70 years
	1.31 (0.78–2.22)
	0.31
	
	



	Age < 70 years
	1
	
	
	



	Men

Women
	1.26 (0.77–2.10)

1
	0.35
	
	



	WHO performance status > 1
	2.01 (1.17–3.46)
	0.012
	2.22 (1.42–3.45)
	<0.001



	WHO performance status ≤ 1
	1
	
	
	



	Stage 4 disease
	3.0 (1.74–5.16)
	<0.001
	3.20 (1.84–5.40)
	<0.001



	Stage 1, 2, or 3 disease
	1
	
	
	



	Albumin < 35 g/L
	1.05 (0.56–1.97)
	0.87
	
	



	Albumin ≥ 35 g/L
	1
	
	
	



	Creatinine > 120
	1.42 (0.76–2.66)
	0.27
	
	



	Creatinine ≤ 120
	1
	
	
	



	Alkaline phosphatase > 140
	1.47 (0.78–2.77)
	0.23
	
	



	Alkaline phosphatase ≤ 140
	1
	
	
	



	Duodenum
	1.20 (0.68–2.10)
	0.53
	
	



	Jejunum, ileum, or not known
	1
	
	
	



	Neutrophil:lymphocyte ratio > 4.5
	1.90 (1.10–3.28)
	0.02
	1.72 (1.10–2.71)
	0.019



	Neutrophil:lymphocyte ratio ≤ 4.5
	1
	
	
	



	No chemotherapy
	1.02 (0.56–1.84)
	0.96
	
	



	Received chemotherapy
	1
	
	
	



	No surgery
	1.96 (1.02–3.80)
	0.04
	2.10 (1.25–3.50)
	0.005



	Surgery
	1
	
	
	
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
Cumulative Survival

Overall Survival

10 Stage
1
—m2
3
0s 4
—+—1-censored
—4—2-censored
——3-censored
s —+—4-censored
E 06
- |
m L 1 L
m T T T
>
E - —+
= 04
E
- . : - : : : :
U T L ‘
0.2
0o
0o 20.00 40.00 60.00 80.00 100.00 120.00 140.00
Followup in months
Overall Survival
10 Location
— I TDuodenum
— T Jejunum
—Tileum
08 —IT Mot specified
~—+— Duodenum-censored
~t— Jejunum-censored
—t—ileum-censored
s ~—+— Not specified-censored
S 06
3
w
@
=
T
3 04
: - - L - - - -
Q
0.2 ; !.I :
} 1 1 -l
0.0
oo 20.00 40.00 £0.00 80.00 100.00 120.00 140.00
Followup in months
Overall Survival
10 WHO
| performance
status
0
08 1
' -7
_ri3
4
~+—0D-censored
06 ——1-censored
—t+—2-censored
_ ~+—3-censored
’ I ——4-censored
04 - - o+ =
0.2 . L t 11’ 1"r + 1
0.0 —‘
0o 20.00 40.00 £0.00 80.00 100.00 120.00 140.00

Followup in months

(©)





nav.xhtml


  cancers-14-02581


  
    		
      cancers-14-02581
    


  




  





media/file0.png





media/file2.png
Assessed for eligibility
(n=125)

A J

Eligible patients (n = 112)

Excluded (n = 13)

T patients had other histology of small
intestine neoplasms, 5 patients did not
have adequate information, and 1 patient
had advanced colon cancer small cell
cancer, 11 did not receive
chemotherapy, 3 received FOLFOX, and
2 patients had change in the diagnosis.

l

Early-stage disease (n = 51)

l

Lost to follow-up (n = 0)

l

Analyzed (n = 51)

l

Advanced disease (n = 61)

|

Lost to follow-up (n = 0)

|

Analyzed (n = 61)






media/file5.jpg
‘Survival Functions

Folowsp inmontns
A
—

wl

Fotowsp inmoress

(B)





media/file6.png
Cumulative Survival

Cumulative Survival

0

06

0.4

nz2

0o

0.8

06

04

0z

00

Survival Functions

Stage

— 1 Early stage

—I1 Advanced stage

~+— Early stage-censored
—+— Advanced stage-censored

00 20.00 £0.00 50.00 100.00 120.00 140.00
Followup in months
Overall Survival
Received
Chemotherapy for
recurrent/advanced
disease
—Ino
| yes
0o

20.00 30.00 40.00 50.00

Followup in months

(B)





media/file3.jpg
il Wit






media/file1.jpg
ssessedfor ey
Tn=128)

EBgile patients (0= 112)

R

Eary stage dsease (0= 51)

Lostiofolowap (1=0)

Analyzed (n=51)






