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Background: Upper gastrointestinal neuroendocrine carcinoma (NEC) is a rare and highly aggressive malignancy with limited prognostic 
data. This study aimed to evaluate clinicopathological characteristics and to identify clinically relevant prognostic factors, with a particular 
focus on simple and readily available inflammatory and nutritional biomarkers that may support routine risk stratification.
Methods: In this retrospective cohort study, 54 patients with histologically confirmed esophageal or gastric NEC were analyzed. 
Clinical, pathological, laboratory, treatment, and survival data were collected. Overall survival (OS) was assessed using Kaplan–Meier 
analysis. Prognostic factors were evaluated using univariate and multivariate Cox proportional hazards models.
Results: The median OS was 17.9 months. On univariate analysis, metastatic disease, elevated LDH, elevated neutrophil-to- 
lymphocyte ratio (NLR), hypoalbuminemia, surgical resection, and adjuvant chemotherapy were significantly associated with OS. In 
multivariate analysis, hypoalbuminemia remained the only independent predictor of worse survival (HR 2.876, 95% CI 1.116–7.414; 
p = 0.029).
Conclusion: Hypoalbuminemia emerged as a potential independent prognostic factor in this cohort and may serve as a simple and 
readily available marker of poor outcome. Albumin, LDH, and NLR may provide additional prognostic information in patients with 
upper gastrointestinal neuroendocrine carcinoma. However, these findings should be considered exploratory and require validation in 
larger prospective multicenter studies.
Keywords: albumin, inflammation, lactate dehydrogenase, neutrophil-to-lymphocyte ratio, nutritional status, overall survival, 
prognosis, upper gastrointestinal neuroendocrine carcinoma

Introduction
Neuroendocrine carcinomas (NECs) of the upper gastrointestinal tract are rare and highly aggressive malignancies character
ized by poor differentiation, high proliferative activity, and unfavorable clinical outcomes.1–3 According to the World Health 
Organization (WHO) classification, NECs are defined by a Ki-67 index exceeding 20% and poorly differentiated morphology, 
reflecting their distinct biological behavior compared with well-differentiated neuroendocrine tumors.4 Although the overall 
incidence of neuroendocrine neoplasms has increased in recent decades, NECs of the esophagus and stomach remain 
uncommon but clinically significant due to their aggressive course and early metastatic potential.5–7

Upper gastrointestinal NECs pose substantial clinical challenges. Esophageal NEC accounts for approximately 1% of 
all esophageal malignancies but is associated with significantly worse survival compared with more common histological 
subtypes.8 Gastric NEC, although relatively more frequent within the gastrointestinal tract, is typically diagnosed at 
advanced stages and carries a similarly poor prognosis.9 Across published series, the median overall survival (OS) for 
patients with upper gastrointestinal NEC ranges between 11 and 20 months, underscoring the urgent need for improved 
prognostic stratification and optimized therapeutic strategies.10–12

Several clinicopathological factors, including disease stage, tumor burden, and treatment modality, have been associated 
with outcomes in NEC.13,14 However, these conventional parameters may not fully capture the complex interplay between 
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tumor biology and host-related factors. In recent years, increasing attention has been directed toward systemic inflammatory 
and nutritional biomarkers as potential prognostic indicators in oncology.15,16 Among these, the neutrophil-to-lymphocyte 
ratio (NLR) has emerged as a readily accessible marker of systemic inflammation and has been associated with survival 
across a wide range of malignancies.17,18 Similarly, elevated lactate dehydrogenase (LDH), a surrogate of tumor burden and 
tumor hypoxia, has been linked to adverse outcomes in aggressive cancers, including neuroendocrine neoplasms.19

Serum albumin, a marker reflecting both nutritional status and systemic inflammatory response, has gained increasing 
recognition as a prognostic factor in gastrointestinal malignancies.20,21 Hypoalbuminemia reflects not only malnutrition 
but also cancer-related inflammation, which may contribute to tumor progression and impaired treatment tolerance.22,23 

Despite accumulating evidence supporting the prognostic value of these biomarkers in various malignancies, data 
specifically focusing on upper gastrointestinal NEC remain limited. Most previous studies have evaluated heterogeneous 
populations of gastroenteropancreatic neuroendocrine neoplasms or focused on single primary sites, thereby limiting the 
generalizability of their findings to upper gastrointestinal NEC as a distinct clinical entity.

In this context, the present study aimed to evaluate clinicopathological characteristics, treatment patterns, and survival 
outcomes in patients with upper gastrointestinal NEC, including both esophageal and gastric primary tumors. We also 
sought to investigate the prognostic significance of readily available inflammatory and nutritional biomarkers—particu
larly NLR, LDH, and serum albumin—and to identify independent predictors of overall survival. By focusing on 
a relatively homogeneous cohort of upper gastrointestinal NEC, this study aims to clarify the clinical utility of simple 
biomarkers for routine prognostic stratification in this rare and aggressive malignancy.

Materials and Methods
Study Design and Patient Population
This retrospective cohort study included consecutive patients diagnosed with histologically confirmed neuroendocrine 
carcinoma (NEC) of the upper gastrointestinal tract (esophagus or stomach) between January 2012 and December 2024 at 
Van Training and Research Hospital, a tertiary referral center in Turkey.

The diagnosis of NEC was established according to the World Health Organization (WHO) classification criteria, 
requiring poorly differentiated morphology and a Ki-67 proliferation index >20%.

Eligible patients were required to meet the following inclusion criteria: (1) age ≥18 years, (2) histopathologically 
confirmed NEC originating from the esophagus or stomach, and (3) availability of adequate clinical and follow-up data 
for survival analysis. Patients with insufficient baseline clinical or pathological data were excluded.

A total of 54 consecutive patients with histologically confirmed upper gastrointestinal neuroendocrine carcinoma who 
met the study eligibility criteria during the study period were included in the final analysis. No eligible patients were 
excluded because of missing follow-up information. All available clinical, pathological, treatment, and laboratory data 
were retrieved retrospectively from institutional medical records.

As this was a retrospective study based on existing institutional medical records collected between January 2012 and 
December 2024, no prospective patient recruitment or additional data collection was performed after ethics approval. 
Before submission to the Ethics Committee, the study protocol, including the study objectives, eligibility criteria, 
variables to be collected, and the statistical analysis plan, had been prepared. Following ethics committee approval, 
anonymized data were extracted from the institutional database, analyzed according to the predefined study protocol, and 
the manuscript was prepared for submission.

Data Collection
Clinical, demographic, and pathological data were obtained from electronic medical records. Variables included age, sex, 
smoking history, comorbidities, presenting symptoms, primary tumor location (esophagus vs stomach), histological 
subtype, tumor stage (TNM), Ki-67 index, and PET SUVmax. Baseline laboratory parameters at diagnosis included 
complete blood count, neutrophil-to-lymphocyte ratio (NLR), serum albumin, lactate dehydrogenase (LDH), and tumor 
markers (CEA, CA19-9, CA15-3). CRP and fibrinogen were not included because these parameters were not routinely 
and consistently available in the institutional records during the study period. Treatment-related variables included 
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neoadjuvant therapy, surgical resection, adjuvant treatment, and systemic chemotherapy regimens. Treatment decisions 
were made according to disease stage, patient performance status, multidisciplinary clinical evaluation, and the prevailing 
treatment standards during the study period.

Survival status and follow-up information were obtained through review of the hospital information system and 
institutional medical records. Overall survival (OS) was defined as the time from the date of diagnosis to the date of death 
from any cause or the last documented follow-up visit. Patients who were alive at the time of data collection were 
censored at their last recorded follow-up. The median follow-up duration for the entire cohort was 12.2 months, while the 
median follow-up among surviving patients was 13.9 months.

Definition of Variables
The neutrophil-to-lymphocyte ratio (NLR) was calculated as the ratio of absolute neutrophil count to absolute lympho
cyte count. Hypoalbuminemia was defined as a serum albumin level <35 g/L. Elevated LDH was defined as >250 U/L. 
Elevated NLR was defined as >3.03, corresponding to the median value of the study cohort. This threshold is consistent 
with previously reported NLR cut-off values used in oncology studies, where median cut-off values around 3.0 have 
commonly been reported.24,25

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp., Armonk, NY, 
USA). Continuous variables were assessed for normality using the Kolmogorov–Smirnov test and presented as mean ± 
standard deviation (SD) or median (range), as appropriate. Categorical variables were expressed as frequencies and 
percentages. Overall survival (OS) was estimated using the Kaplan–Meier method and compared using the Log rank test. 
Univariate Cox proportional hazards regression analysis was performed to identify potential prognostic factors. Variables 
with p < 0.10 in univariate analysis were entered into the multivariate Cox regression model using a backward stepwise 
selection method. Hazard ratios (HRs) and 95% confidence intervals (CIs) were reported. A two-sided p-value < 0.05 
was considered statistically significant. The proportional hazards assumption was assessed by reviewing survival patterns 
and model diagnostics during Cox model construction. Given the limited sample size, number of events, and sparse data, 
the multivariable estimates were interpreted cautiously.

Missing data were handled using a complete-case approach. Variables with unavailable laboratory or imaging data 
were analyzed using the available cases only. Baseline serum albumin levels were available for 49 patients (90.7%), LDH 
levels for 46 patients (85.2%), Ki-67 index for 38 patients (70.4%), and PET SUVmax values for 28 patients (51.9%). No 
imputation method was applied because of the retrospective design and the limited sample size. The number of available 
observations for each variable is reported in the corresponding tables.

Additional Survival Analyses
Additional survival analyses were conducted according to metastatic status, primary tumor location, and serum albumin 
level.

Ethical Considerations
The study was approved by the Non-Interventional Clinical Research Ethics Committee of Van Training and Research 
Hospital, Van, Turkey (Approval No: GOKAEK/2026-04/29; Approval Date: April 10, 2026). The requirement for 
informed consent was waived by the Ethics Committee due to the retrospective and non-interventional nature of the 
study, which involved review of existing medical records without direct patient contact or intervention. All patient data 
were anonymized prior to analysis, and confidentiality was strictly maintained throughout the study. The study was 
conducted in accordance with the ethical principles of the Declaration of Helsinki.

Cancer Management and Research 2026:18                                                                                     https://doi.org/10.2147/CMAR.S618644                                                                                                                                                                                                                                                                                                                                                                                                       3

Şeyran and Gökmen

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Results
Patient and Tumor Characteristics
A total of 54 patients with upper gastrointestinal neuroendocrine carcinoma (NEC), including esophageal and gastric primary 
tumors, were included in the analysis. The mean age was 62.9 ± 10.4 years, and 59.3% of patients were male. The primary 
tumor was located in the stomach in 59.3% of patients and in the esophagus in 40.7%. At diagnosis, 59.3% of patients had 
distant metastases. Most tumors were poorly differentiated NEC with a high proliferative index (mean Ki-67: 86.6 ± 9.5%). 
Baseline laboratory evaluation showed that 38.8% of patients had hypoalbuminemia (<35 g/L), 50.9% had elevated NLR 
(>3.03), and 50.0% had elevated LDH (>250 U/L). Detailed baseline characteristics are presented in Table 1.

Treatment Characteristics
Treatment strategies varied according to disease stage. Surgical resection was performed in 31.5% of patients, with an R0 
resection rate of 86.7% among operated cases. Neoadjuvant therapy was administered in 14.8% of patients, while adjuvant 
chemotherapy and radiotherapy were given to 25.9% and 20.4% of patients, respectively. Platinum-based chemotherapy 
(cisplatin plus etoposide) was the most commonly used first-line regimen (61.2%), with an objective response rate of 51.1%. 
Second-line therapy was administered in 44.4% of patients. Detailed treatment characteristics are summarized in Table 2.

Table 1 Patient and Tumor Characteristics in Upper Gastrointestinal NEC

Variable n Mean ± SD or n (%) Median (Range)

Age (years) 54 62.9 ± 10.4 62.5 (40–86)

Sex (male) 54 32 (59.3)

Smoking (pack-years) 54 20.0 ± 21.1 12.5 (0–60)

Hypertension 54 26 (48.1)

Diabetes mellitus 54 11 (20.4)

Ischemic heart disease 54 10 (18.5)

Primary tumor location 54

Esophagus 22 (40.7)

Stomach 32 (59.3)

Histology (pure NEC) 54 43 (79.6)

cT4 stage (n=51) 51 21 (41.2)

cN3 stage (n=51) 51 29 (56.9)

Distant metastasis at diagnosis 54 32 (59.3)

Ki-67 (%) 38 86.6 ± 9.5 90 (60–100)

PET SUVmax (n=28) 28 16.7 ± 8.0 15.6 (3.4–41.9)

NLR 53 4.19 ± 4.62 2.88 (0.82–31.28)

NLR >3.03 53 27 (50.9)

Albumin (g/L) 49 36.7 ± 5.9 37.0 (26–47)

Albumin <35 g/L 49 19 (38.8)

LDH (U/L) 46 431.2 ± 444.6 243 (118–2538)

LDH >250 U/L 46 23 (50.0)

Abbreviations: NEC, neuroendocrine carcinoma; NLR, neutrophil-to-lymphocyte ratio; LDH, 
lactate dehydrogenase.
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Survival Outcomes
At the time of analysis, 72.2% of patients had died. The median overall survival (OS) for the entire cohort was 17.9 
months. Kaplan–Meier survival analysis demonstrated that patients with metastatic disease had significantly shorter OS 
compared to those without metastasis (median OS: 12.1 vs 21.9 months; log-rank p < 0.001) (Figure 1). No statistically 
significant difference in OS was observed according to primary tumor location (median OS: 20.8 vs 14.3 months; log- 
rank p = 0.643).

Subgroup Analyses
Patients with hypoalbuminemia (serum albumin <35 g/L) had significantly worse overall survival compared with patients 
with normal albumin levels (median OS: 10.5 vs 21.1 months, respectively; log-rank p = 0.001) (Figure 2).

Univariate Cox Regression Analysis
Univariate Cox regression analysis identified several factors significantly associated with overall survival, including the 
presence of metastasis (HR = 4.816; p < 0.001), elevated LDH (HR = 3.867; p = 0.001), elevated NLR (HR = 3.278; p = 
0.001), and hypoalbuminemia (HR = 3.484; p = 0.001). In addition, surgical resection (HR = 0.301; p = 0.002) and 
adjuvant chemotherapy (HR = 0.476; p = 0.044) were associated with improved survival. Detailed results are presented 
in Table 3.

Multivariate Cox Regression Analysis
Variables significant in univariate analysis were included in the multivariate Cox regression model. After adjustment, 
only hypoalbuminemia remained an independent predictor of worse overall survival (HR = 2.876; 95% CI: 1.116–7.414; 

Table 2 Treatment Characteristics in Upper Gastrointestinal NEC

Variable N n (%)

Neoadjuvant therapy 54 8 (14.8)

Neoadjuvant regimen (cisplatin+etoposide) 8 6 (75.0)

Surgery 54 17 (31.5)

R0 resection (among resected) 15 13 (86.7)

Adjuvant chemotherapy 54 14 (25.9)

Adjuvant radiotherapy 54 11 (20.4)

First-line regimen (n=49)

Cisplatin+etoposide 30 (61.2)

Carboplatin+etoposide 5 (10.2)

Other 14 (28.6)

First-line objective response (n=45) 45 23 (51.1)

Second-line therapy 54 24 (44.4)

Second-line regimen (n=24)

Cisplatin+etoposide 6 (25.0)

FOLFIRI 5 (20.8)

Other 13 (54.2)

Abbreviations: FOLFIRI, folinic acid, 5-fluorouracil, irinotecan; NEC, neuroendo
crine carcinoma.
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p = 0.029). The attenuation of the hazard ratio for albumin in the multivariable model may reflect interactions and 
potential collinearity among clinical and laboratory variables included in the analysis. Despite this limitation, serum 
albumin remained the only variable independently associated with overall survival after multivariable adjustment. 
Detailed results are shown in Table 4.

Discussion
In this retrospective cohort study of patients with upper gastrointestinal neuroendocrine carcinoma (NEC), we identified 
serum albumin as a potential independent prognostic factor for overall survival. While several clinical and laboratory 
variables—including metastatic disease, LDH, NLR, surgical resection, and adjuvant chemotherapy—were significantly 
associated with survival in univariate analyses, only hypoalbuminemia retained independent significance in multivariate 
modeling. These findings suggest that simple and widely available biomarkers may help refine routine prognostic 
stratification in this rare and aggressive malignancy.

Serum albumin is a well-established biomarker reflecting both nutritional status and systemic inflammatory response. 
In our cohort, hypoalbuminemia was associated with significantly worse overall survival and remained independently 
predictive after adjustment for multiple clinical factors. These findings are consistent with prior studies demonstrating the 
prognostic value of albumin across gastrointestinal malignancies.20–22 The underlying mechanisms are likely multi
factorial. Cancer-related systemic inflammation, mediated by cytokines such as interleukin-6, suppresses hepatic albumin 
synthesis, while malnutrition may impair immune competence and reduce tolerance to systemic therapies.23 Malnutrition 
and inflammation are closely interconnected processes, with nutritional deterioration potentially amplifying systemic 
inflammatory responses and contributing to cancer progression. In upper gastrointestinal NEC, where patients frequently 
present with dysphagia, weight loss, and advanced disease, these mechanisms are particularly relevant. Importantly, 

Figure 1 Kaplan–Meier survival curves according to metastatic status. Patients with metastatic disease had significantly shorter overall survival compared to those without 
metastasis (median OS: 12.1 vs 21.9 months; log-rank p < 0.001).
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hypoalbuminemia may reflect a combination of tumor-related and host-related factors, including systemic inflammation, 
nutritional decline, disease burden, and overall physiological reserve. Therefore, although albumin remained indepen
dently associated with survival in our study, its prognostic significance should be interpreted within this broader clinical 
context.

Figure 2 Kaplan–Meier curves for overall survival according to serum albumin level. Patients with hypoalbuminemia (<35 g/L) had significantly worse OS compared to those 
with normal albumin levels (median OS: 10.5 vs 21.1 months; log-rank p = 0.001).

Table 3 Univariate Cox Regression Analysis for Overall Survival in Upper 
Gastrointestinal NEC

Variable HR (95% CI) p-value

Metastasis (present vs absent) 4.816 (2.028–11.441) <0.001

Albumin group (<35 vs ≥35 g/L) 3.484 (1.618–7.463) 0.001

LDH group (>250 vs ≤250 U/L) 3.867 (1.732–8.632) 0.001

NLR group (>3.03 vs ≤3.03) 3.278 (1.598–6.725) 0.001

Surgery (yes vs no) 0.301 (0.139–0.650) 0.002

Adjuvant chemotherapy (yes vs no) 0.476 (0.231–0.979) 0.044

Primary tumor location (stomach vs esophagus) 0.892 (0.467–1.703) 0.728

Histology (mixed vs pure NEC) 0.906 (0.410–2.005) 0.808

Ki-67 group (≥80% vs <80%) 0.673 (0.306–1.481) 0.325

(Continued)
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Systemic inflammatory biomarkers have increasingly been recognized as important determinants of cancer outcomes.15,16 

In the present study, both NLR and LDH were significantly associated with survival in univariate analysis, consistent with 
previous reports in neuroendocrine and other solid tumors.17–19,24,25 Although these markers did not retain independent 
significance in multivariate analysis, their associations in univariate models support their potential role as indicators of 
systemic inflammation and tumor burden. Elevated LDH may reflect increased tumor metabolic activity and hypoxia, while an 
elevated NLR indicates a shift toward a pro-tumor inflammatory state. However, given the relatively small sample size and 
potential collinearity between inflammatory and nutritional variables, these findings should be interpreted with caution.

Interestingly, metastatic disease, which was strongly associated with survival in univariate analysis, did not retain 
significance in multivariate modeling. This finding may reflect the complex interaction between tumor burden and host- 
related factors such as systemic inflammation and nutritional status. In addition, the wide confidence intervals observed 
in the multivariate model suggest limited statistical precision, likely related to the relatively small sample size and 
number of events. Similarly, the apparent attenuation of the hazard ratio for albumin after multivariable adjustment may 
be explained by interactions and collinearity among covariates included in the model. Furthermore, residual confounding 
cannot be excluded, as factors potentially influencing albumin levels, such as comorbid conditions, liver involvement, 
chronic inflammatory states, and overall functional status, may not have been fully captured in the available retrospective 
data. These observations highlight the challenges of multivariable modeling in rare cancers with limited sample sizes.

Consistent with previous literature, the median overall survival observed in our cohort (17.9 months) falls within the 
range reported in prior studies of upper gastrointestinal and extrapulmonary NEC.10–12 Notably, no significant survival 
difference was observed between esophageal and gastric NEC, suggesting that these tumors may share similar biological 
behavior despite differences in anatomical origin. This finding supports the rationale for evaluating upper gastrointestinal 
NEC as a unified clinical entity. In addition, surgical resection and adjuvant chemotherapy were associated with 

Table 4 Multivariate Cox Proportional Hazards Regression Analysis 
for Overall Survival in Upper Gastrointestinal NEC

Variable HR (95% CI) p-value

Metastasis (present vs absent) 0.496 (0.007–33.060) 0.743

Albumin group (<35 vs ≥35 g/L) 2.876 (1.116–7.414) 0.029

LDH group (>250 vs ≤250 U/L) 0.569 (0.178–1.818) 0.342

NLR group (>3.03 vs ≤3.03) 0.585 (0.212–1.610) 0.299

Surgery (yes vs no) 2.362 (0.023–242.799) 0.716

Adjuvant chemotherapy (yes vs no) 0.647 (0.076–5.547) 0.691

Notes: Bold values indicate statistically significant results (p < 0.05). 
Abbreviations: HR, hazard ratio; CI, confidence interval; LDH, lactate dehydrogenase; 
NLR, neutrophil-to-lymphocyte ratio; NEC, neuroendocrine carcinoma.

Table 3 (Continued). 

Variable HR (95% CI) p-value

Adjuvant radiotherapy (yes vs no) 0.526 (0.240–1.154) 0.109

Neoadjuvant therapy (yes vs no) 0.572 (0.221–1.480) 0.249

ECOG performance status (2–3 vs 0–1) 1.463 (0.773–2.770) 0.243

Notes: Bold values indicate statistically significant results (p < 0.05). 
Abbreviations: HR, hazard ratio; CI, confidence interval; LDH, lactate dehydrogenase; NLR, neutro
phil-to-lymphocyte ratio; NEC, neuroendocrine carcinoma; ECOG, Eastern Cooperative Oncology 
Group.
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improved survival in univariate analyses, highlighting the potential benefit of multimodal treatment in selected patients; 
however, these findings should be interpreted cautiously due to possible selection bias.

Our study adds to the existing literature by focusing specifically on upper gastrointestinal NEC and by integrating 
both inflammatory and nutritional biomarkers into prognostic assessment. Most previous studies have evaluated hetero
geneous populations of gastroenteropancreatic neuroendocrine neoplasms, limiting the applicability of their findings to 
this distinct subgroup.11,12 To our knowledge, few studies have evaluated albumin, NLR, and LDH together in 
a relatively homogeneous cohort of upper gastrointestinal NEC.

From a clinical perspective, our findings suggest that serum albumin, a simple and widely available biomarker, may 
contribute to routine risk stratification in patients with upper gastrointestinal NEC. Early identification of patients with 
hypoalbuminemia may facilitate closer monitoring, timely supportive interventions, and nutritional optimization. However, 
given the retrospective design and potential residual confounding, albumin should not be interpreted as a standalone 
prognostic marker, and prospective validation is warranted. Given the rarity of this disease and the limited availability of 
specialized prognostic tools, such simple biomarkers may be particularly valuable in daily clinical practice.

This study has several limitations. First, its retrospective single-center design introduces the potential for selection 
bias. Second, the relatively small sample size limits statistical power, particularly in multivariate and subgroup analyses. 
Third, missing data for certain variables may have influenced the robustness of the findings. Fourth, the findings should 
be interpreted in the context of model instability reflected by the wide confidence intervals observed for some covariates 
in multivariable analysis. These limitations should be considered when interpreting the results.

In conclusion, hypoalbuminemia emerged as the only independent prognostic factor identified in the present cohort 
and may represent a useful prognostic marker for overall survival in patients with upper gastrointestinal neuroendocrine 
carcinoma. In addition, inflammatory biomarkers such as LDH and NLR were associated with survival in univariate 
analyses. These findings support the integration of simple host-related markers, particularly nutritional and inflammatory 
parameters, into routine prognostic assessment in this rare and aggressive malignancy. Further prospective, multicenter 
studies are needed to validate these findings.
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