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Abstract: Background: Extrapulmonary neuroendocrine carcinomas (EP-NECs) are rare, aggressive 
malignancies with no standardized treatment approach. Although platinum-based chemotherapy is 
considered the first-line therapy, overall survival (OS) and progression-free survival (PFS) remain 
limited. This study aims to evaluate the clinical and pathological characteristics of EP-NEC patients, 
their treatment responses, and survival outcomes. Methods: This retrospective observational study 
included 29 EP-NEC patients diagnosed and followed between 2015 and 2024. Clinical and 
demographic data, tumor localization, disease stage, administered treatments, and survival 
outcomes were analyzed. Kaplan-Meier survival analysis was used to assess OS and PFS, with 
subgroup comparisons performed via the log-rank test. Results: The most common primary tumor 
sites were the pancreas (21%), prostate (17%), and cervix (14%). At diagnosis, 55.2% of patients had 
metastatic disease. First-line platinum-based chemotherapy achieved an objective response rate of 
82.1%, with a median PFS of 8.16 months and a median OS of 14.16 months. Surgical intervention 
significantly improved survival (p = 0.020), while a high Ki-67 proliferation index (>80%) was 
associated with worse PFS (p = 0.032). Other factors, including smoking status and liver-directed 
therapies, had no significant impact on survival. Conclusion: EP-NECs present with poor prognosis 
despite platinum-based chemotherapy achieving high response rates. Surgical resection improves 
survival outcomes, whereas high Ki-67 expression is associated with worse prognosis. These findings 
highlight the need for further research into novel therapeutic strategies for EP-NECs. 

Keywords: extrapulmonary neuroendocrine carcinoma; platinum-based chemotherapy; survival 
analysis; Ki-67 index; surgical intervention 
 

1. Introduction 

Extrapulmonary neuroendocrine carcinomas (EP-NECs) are extremely rare and can develop in 
various parts of the gastrointestinal (GI) tract. In the squamous-lined regions of the GI tract, such as 
the esophagus and anus, they predominantly exhibit small-cell histology [1]. Within the jejunum and 
ileum, EP-NECs account for only 1% of all neuroendocrine tumors [2]. Additionally, extrapulmonary 
small-cell carcinomas can arise in the bladder (0.3%–1% of cases), cervix (1% of cases), and prostate 
(2% of cases) [3]. These tumors are characterized by rapid proliferation, high mitotic rates, and poor 
differentiation, leading to limited treatment options and poor prognosis [4,5]. 

EP-NECs are aggressive epithelial cancers with immunohistochemical expression of 
neuroendocrine (NE) markers (chromogranin A, synaptophysin, or neuron cell adhesion molecule), 
and a proliferation (Ki-67) index of >20% [6]. In addition, EP-NECs lack the typical organoid-like 
growth pattern of low-grade, well-differentiated neuroendocrine tumors (WD-NETs) and are 
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therefore defined as poorly differentiated. Similar to their pulmonary counterparts, EP-NECs can 
exhibit a “small-cell” (SC) morphology, characterized by diffuse sheets of cells with scant cytoplasm 
and fusiform nuclei with inconspicuous nucleoli and finely granular chromatin, or a “large-cell” 
morphology, with nests- or trabeculae-like patterns of round/polygonal cells, moderate amounts of 
cytoplasm, and large nuclei with prominent nucleoli and vesicular chromatin [7]. 

Patients with an EP-NEC diagnosis mostly present with metastatic disease and have an average 
life expectancy of less than 12 months [8]. Treatment options for these patients remain limited; 
surgery is the mainstay of treatment in localized disease, while platinum-based chemotherapy is the 
only standard-of-care first-line palliative treatment, unchanged for the past three decades [1]. 
Although radiological responses are observed in up to ~70% of patients receiving first-line platinum-
based chemotherapy, disease progression occurs rapidly, with a median progression-free survival 
(PFS) of 4–9 months [10,11]. Several chemotherapy regimens have been explored after platinum-
based chemotherapy failure in small retrospective studies or non-randomized trials, but none have 
become standard practice to date [12]. 

Despite their histological similarities to small-cell lung cancer (SCLC), EP-NECs lack a 
standardized treatment approach. Current therapeutic strategies primarily rely on platinum-based 
chemotherapy, mirroring SCLC treatment guidelines [6,13,14]. However, retrospective studies 
indicate that response rates in EP-NECs are lower compared to SCLC, with a median progression-
free survival (PFS) of 4–9 months and an overall survival (OS) ranging from 5 to 16 months [14–16]. 
Recent advancements in molecular profiling have highlighted the genetic heterogeneity of EP-NECs, 
distinguishing them from their pulmonary counterparts. Key genetic alterations, including TP53, 
RB1, MYCN amplification, and BRAF mutations, suggest potential therapeutic targets beyond 
conventional chemotherapy [17]. While platinum-based chemotherapy remains the standard first-
line treatment, its long-term efficacy is limited, necessitating further exploration of molecularly 
targeted therapies and immunotherapy approaches [18,19]. 

Furthermore, while EP-NECs have historically been treated as a single disease entity, evidence 
from large datasets suggests significant variability in survival and treatment outcomes within the EP-
NEC spectrum, indicating underlying biological heterogeneity [8,21]. The anatomical site of origin 
and a Ki-67 threshold of 55% have emerged as key prognostic factors. Ki-67 index of <55% was 
associated with significantly longer OS but a lower likelihood of response to platinum-based 
chemotherapy compared to patients with a Ki-67 index of ≥55% [21,22]. 

This study aims to evaluate the clinical characteristics of EP-NEC patients, assess treatment 
responses, and identify prognostic factors associated with survival outcomes. By integrating findings 
from contemporary literature, this research seeks to highlight the urgent need for novel therapeutic 
strategies beyond traditional chemotherapy. 

2. Materials and Methods  

This study was designed as a retrospective observational analysis. A total of 29 patients 
diagnosed with EP-NEC between 2015 and 2024 and followed up during this period were included 
in the study. Patients with pulmonary neuroendocrine carcinoma or those with histopathological 
evidence of mixed tumors were excluded. 

Clinical and demographic data, date of diagnosis, disease stage at presentation, administered 
treatments, progression timelines, and survival outcomes were reviewed. Demographic data, 
including age, sex, smoking history, and Eastern Cooperative Oncology Group (ECOG) performance 
status(PS), were recorded. Primary tumor localization, disease stage at diagnosis (local, locoregional, 
metastatic), and metastatic sites (liver, bone, lymph nodes, etc.) were evaluated. The administration 
of surgery, chemotherapy, radiotherapy, and immunotherapy, along with treatment responses, were 
documented.  

Data were analyzed using SPSS v27.0 (IBM Corp.). Categorical variables were presented as 
frequencies and percentages, while continuous variables related to survival times were reported as 
means and medians. The relationship between clinicopathological features and survival was 
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evaluated using univariate and multivariate Cox proportional hazards models. The type I error level 
was set at 5%. Additionally, OS ve PFS analysis was performed using Kaplan–Meier curves and a 
log-rank test. 

This study was reviewed and approved by the Non-Interventional Clinical Research Ethics 
Committee of Istanbul Medipol University (Approval No: 150, Date: 06.02.2025). All research 
procedures were conducted in accordance with the ethical principles outlined in the Declaration of 
Helsinki. 

3. Results 

This study included 29 patients diagnosed with EP-NECs, with a nearly equal gender 
distribution and a median age of 60.14 years (range: 29–82). At initial diagnosis, 55.2% of patients had 
metastatic disease, while 10.3% had localized and 34.5% had locoregional disease. The majority of 
patients (69%) were non-smokers. The Ki-67 proliferation index was greater than 80% in 75% of 
patients. Treatment approaches varied, including curative-intent radiotherapy (39.3%), concurrent 
chemoradiotherapy (25%), liver-directed therapies (6.9%), and surgical resection (31%). All patients 
received platinum-based chemotherapy, with 51.7% receiving cisplatin-etoposide and 48.3% 
receiving carboplatin-etoposide. Detailed demographic and clinical characteristics are summarized 
in Table 1. 

The most common primary tumor site was the pancreas (21%), followed by the prostate (17%) 
and cervix (14%). Other frequently affected sites included the bladder (10%), stomach (7%), colon 
(4%), and liver (4%). Less common primary tumor locations involved the rectum, gallbladder, 
thyroid, breast, parotid gland, and head-neck region, each accounting for approximately 3–4% of 
cases (Figure 1). Among the 16 patients diagnosed with metastatic disease, the most common sites of 
metastasis were the bone (27.6%), liver (13.8%), lymph nodes (13.8%), lung (10.3%), and brain (3.4%) 
(Figure 2).  

 

Figure 1. Location of the primary tumor in all cases (local/regional and metastatic disease). 
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Figure 2. Frequency of metastasis sites. 

Table 1. Baseline clinic and demographic characteristics of patients. 

Variable (%) 

Age 

Median Age (Range) 60.14 (29-82) 

ECOG PS 

0 82.8 

1 10.3 

2 6.9 

Sex 

Female 48.3 

Male 51.7 

Smoking 

Yes 31.0 

No 69.0 

Stage at first diagnosis 

Localized 10.3 

Locoregional 34.5 

Metastatic 55.2 

Ki-67 

>80 75.0 

60–80 25.0 

Surgery 

Yes 31.0 

No 69.0 
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Curative RT 

Yes 39.3 

No 58.6 

Concurrent CRT 

Yes 25.0 

No 75.0 

Liver-Directed Therapy 

Yes 6.9 

No 93.1 

1st Line Chemotherapy 

Cisplatin+Etoposide 51.7 

Carboplatin+Etoposide 48.3 

2nd Line Chemotherapy 

Cisplatin+Etoposide 6.9 

Irinotecan 17.2 

Paclitaxel 3.4 

CAPOX 3.4 

3rd Line Therapy 

Chemotherapy 34.5 

Immunotherapy 10.3 

CAPOX: Oxaliplatin plus capecitabine 

RT: Radiotherapy 

CRT: Chemoradiotherapy 

ECOG PS: Eastern Cooperative Oncology Group Performance Status 

The response to first-line therapy was notable, with a complete response (CR) in 12 patients 
(42.9%), partial response (PR) in 11 patients (39.3%), and progressive disease (PD) in 5 patients 
(17.9%), yielding an overall objective response rate (ORR) of 82.1%. Second-line chemotherapy was 
administered to 15 patients (51.7%) and included irinotecan (17.2%), cisplatin-etoposide (6.9%), and 
other regimens such as paclitaxel and oxaliplatin plus capesitabine (CAPOX) (17.2%). Response rates 
for second-line therapy showed PR in 3 patients (10.3%), stable disease (SD) in 1 patient (3.4%), and 
PD in 7 patients (24.1%). Third-line chemotherapy was given to 10 patients (34.5%) with a median of 
3 cycles per patient. Immunotherapy was administered to 3 patients (10.3%), where one patient 
exhibited stable disease (SD) and another experienced disease progression (Table 2). 

Table 2. Treatment Response Rates by Therapy Line. 

Therapy Line N (%) 

1st Line 

Complete Response (CR) 12 (42.9%) 

Partial Response (PR) 11 (39.3%) 

Progressive Disease (PD) 5 (17.9%) 

Objective Response Rate (ORR) %82.1 
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2nd Line 

Partial Response (PR) 3 (10.3%) 

Stable Disease (SD) 1 (3.4%) 

Progressive Disease (PD) 7 (24.1%) 

3rd Line 

Partial Response (PR) 0(0%) 

Stable Disease (SD) 2 (6.9%) 

Progressive Disease (PD) 3 (10.3%) 

Immunotherapy 

Partial Response (PR) 0(0%) 

Stable Disease (SD) 1 (33.3%) 

Progressive Disease (PD) 2 (66.6%) 

At the median follow-up 25.6 months(range: 6.5-33.2) median PFS was 8.16 months (CI 95% 1.88–
14.45, Figure 3). The median OS was 14.16 months (CI 95% 5.92-31.31, Figure 4). The univariate 
analysis of PFS and OS identified key prognostic factors. For PFS, ECOG performance status (p = 
0.005), surgical history (p = 0.020), and Ki-67 index (p = 0.032) were statistically significant prognostic 
factors. In other words, poor ECOG PS (2 vs 0-1) and lack of surgery were associated with worse PFS, 
while patients with a lower Ki-67 (<80%) had slightly better outcomes. Although not statistically 
significant, first-line chemotherapy choice (Cisplatin-Etoposide vs. Carboplatin-Etoposide) showed 
a numerical trend favoring Cisplatin-Etoposide (13.1 vs. 7.1 months, p = 0.182). 

For OS, no variables reached statistical significance, but first-line chemotherapy (Cisplatin-
Etoposide vs. Carboplatin-Etoposide) and disease stage showed numerically meaningful differences. 
Patients receiving Cisplatin-Etoposide had longer OS (26.4 vs. 11.7 months, p = 0.180), and those with 
local disease survived longer (52.2 months) than those with locoregional (12.4 months) or metastatic 
disease (11.8 months) (p = 0.520). 

These findings suggest that ECOG-PS, surgical intervention, and tumor proliferation index 
significantly influenced PFS, while chemotherapy choice and disease stage may have an impact on OS. 
Detailed results of the univariate analysis for PFS and OS are available in Table 3 and Table 4, respectively. 

Multivariate analysis revealed that Ki-67 index, surgical intervention, and immunotherapy 
status were independent prognostic factors for PFS. Patients with a high Ki-67 index (≥60%) had 
significantly worse PFS (p = 0.000), indicating its role in tumor aggressiveness. Surgical resection was 
associated with a significant improvement in PFS (p = 0.030), emphasizing the potential survival 
benefit of surgery in selected patients. Additionally, patients who did not receive ICIs had an 
increased risk of progression (p = 0.035). 

In contrast, ECOG PS (p = 0.463) and the choice of first-line chemotherapy regimen (Cisplatin-
Etoposide vs. Carboplatin-Etoposide, p = 0.475) did not show significant associations with PFS. These 
findings underscore the impact of tumor biology and treatment approach on disease progression 
(Table 3). 

Multivariate analysis revealed that none of the evaluated factors were independent predictors 
of OS (p > 0.05). However, certain variables exhibited numerical trends. The choice of first-line 
chemotherapy (Cisplatin-Etoposide vs. Carboplatin-Etoposide) showed a tendency towards 
improved OS in patients receiving Cisplatin-Etoposide (26.4 vs. 11.7 months, p = 0.331), though this 
was not statistically significant. Similarly, patients undergoing surgical intervention demonstrated 
better survival outcomes (26.4 vs. 11.8 months, p = 0.705), yet the effect was not statistically significant 
in the multivariate model. The Ki-67 index was not a significant predictor of OS (p = 0.645). These 
findings suggest that while surgical resection and chemotherapy choice may influence survival, their 
effects were not robust enough to reach statistical significance in the current dataset (Table 4). 
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Table 3. PFS Analysis Results. 

Variable PFS Duration 

(Median, 

Months) 

Univariate 

p-Value 

Multivariate 

HR (95% CI) 

Multivariate 

p-Value 

Gender 0.747 - - 

Male 8.3 mo.    

Female 8 mo.    

Stage 0.442 - - 

Local 24.2 mo.    

Locoregional 8.1 mo.    

Metastatic 8 mo.    

ECOG-PS 0.005 1.452 (0.537–

3.926) 

0.463 

ECOG PS-0 8.1 mo.    

ECOG PS-1 8.3 mo.    

ECOG PS-2 2.1 mo.    

Smoking Status 0.539 - - 

Non-smoker 8.1 mo.    

Smoker 7.1 mo.    

Surgical History 0.02 7.291 (1.212–

43.862) 

0.03 

No Surgery 8 mo.    

Surgery NR    

Concurrent CRT 0.847 - - 

No Concurrent CRT 8.3 mo.    

Concurrent CRT 8.1 mo.    

First-line CT (Cis-Eto vs Carbo-Eto) 0.182 - - 

Cis-Eto: 13.1 mo.    

Carbo-Eto 7.1 mo.    

Ki-67 0.032  NE 0.0 

Ki67<80 36 mo.    

Ki-67 ≥ 80: 8 mo. 8 mo.    

CT: Chemotherapy 

RT: Radiotherapy 

CRT: Chemoradiotherapy 

Cis-Eto: Cisplatin etoposide 

Carbo-Eto: Carboplatin Etoposide 

ECOG-PS: Eastern Cooperative Oncology Group Performance Status 

NR: Not Reached 

NE: Not Estimable 
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Table 4. OS Analysis Results. 

Variable OS Duration 

(Median, 

Months) 

Univariate 

p-Value 

Multivariate 

Exp(B) 

Multivariate 

p-Value 

Gender 0.451 - - 

Male 11.8 mo.    

Female 26.4 mo.    

Stage 0.520 - - 

Local 52.2 mo.    

Locoregional 12.4 mo.    

Metastatic 11.8 mo.    

ECOG-PS 0.448 1.106 0.825 

ECOG PS-0 13.9 mo.    

ECOG PS-1 NR    

ECOG PS-2 6.5 mo.    

Smoking Status 0.418 - - 

Non-smoker 26.4 mo.    

Smoker 11.7 mo.    

Surgical History 0.385 1.324 0.705 

No Surgery 11.8 mo.    

Surgery 26.4 mo.    

Concurrent CRT 0.581 - - 

No Concurrent CRT 14.1 mo.    

Concurrent CRT 14.1 mo.    

First-line CT (Cis-Eto vs Carbo-Eto) 0.180 0.508 0.331 

Cis-Eto: 26.4 mo.    

Carbo-Eto 11.7 mo.    

Ki-67 0.959  1.405 0.645 

Ki67<80 26.4 mo.    

Ki-67 ≥ 80: 8 mo. 11.8 mo.    

CT: Chemotherapy 

RT: Radiotherapy 

CRT: Chemoradiotherapy 

Cis-Eto: Cisplatin etoposide 

Carbo-Eto: Carboplatin Etoposide 

ECOG-PS: Eastern Cooperative Oncology Group Performance Status 

NR: Not Reached 

NE: Not Estimable 
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Figure 3. Progression-Free Survival. 

 
Figure 4. Overall Survival. 

4. Discussion 

EP-NECs are rare and aggressive malignancies with limited treatment options. Despite the use 
of platinum-based chemotherapy as the first-line treatment, survival outcomes remain poor. Our 
study, consistent with existing literature, highlights the challenges in managing EP-NECs and 
underscores the need for more effective therapeutic strategies. 

In our cohort, first-line platinum-based chemotherapy demonstrated a high ORR (82.1%), 
compatible with prior reports that show initial response rates of up to 70–80%  [23].  [23]. However, 
disease progression occurred rapidly, in our study, with a median PFS of 8.16 months and median 
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OS of 14.16 months, which are relatively favorable compared to other studies that reported PFS 
ranging from 5.83 to 9 months and OS between 13.6 and 16 months  [23,24]. This variability may 
stem from differences in patient characteristics, treatment approaches, and disease burden at the 
diagnosis. Notably, patients who underwent surgical resection had significantly improved survival 
outcomes (p = 0.02), supporting the notion that resection should be considered in selected cases where 
feasible [25]. 

Survival outcomes in EP-NEC remain poor suboptimal despite current treatment strategies. 
Multiple studies have reported median PFS and OS values in patients receiving platinum-based 
chemotherapy. To provide a comparative perspective on survival outcomes across different studies, 
we have compiled relevant data from the literature, including our study, in the table below. This table 
summarizes survival rates and treatment responses in metastatic EP-NEC patients, offering insights 
into prognosis and therapeutic efficacy (Table 5). 

Table 5. Survival Data of Patients with Metastatic Gastroenteropancreatic Neuroendocrine Carcinomas. 

Reference No. of 

Patients 

Cohort Primary Site Median 

PFS 

(months) 

Median 

OS 

(months) 

2-Year 

Survival 

(%) 

3-Year 

Survival 

(%) 

Yao 2008 [5] 2027 All NEC (Including 

Lung) 

Mixed - 5 (4.5-5.5) - - 

SEER 

Program 

2013 [26] 

1389 GEP-NEC GEP - 5 (4.7-5.4) 11 8 

Sorbye 2013 

[27] 

252 GEP-NEC 

(Chemotherapy 

Treated) 

GEP - 11 (9.4-

12.6) 

14 9.5 

Sorbye 2013 

[27] 

53 GEP-NEC (No 

Treatment) 

GEP - 1 (0.3-1.8) - - 

Machida 

2012 [28] 

258 GEP-NEC 

(Chemotherapy 

Treated) 

GEP - 11.5 - - 

Bernick 2004 

[29] 

38 Colorectal Small 

Cell NEC 

Colon & 

Rectum 

- 10.5 (6.7-

19) 

26 13 

Smith 2013 

[30] 

126 Colorectal NEC Colon & 

Rectum 

- 13 5 - 

Fujii 2001 

[31] 

53 Gallbladder, Small 

Cell NEC 

(Chemotherapy 

Treated) 

Gallbladder - 8 0 - 
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Strosberg 

2011 [32] 

32 Pancreatic NEC Pancreas - 21 - - 

Garcia-

Carbonero 

2010 [33] 

85 GEP-NEC GEP - 1.7 - - 

Celik et al. 

(2022) [24] 

47 EP-NEC 

(Chemotherapy 

Treated) 

Stomach 

(27.6%), 

Unknown 

Primary 

(23.4%), 

Pancreas 

(10.6%) 

5.83 (4.46-

7.20) 

13.6 (9.01-

18.18) 

- - 

NEC, Neuroendocrin carcinoma 

CI, confidence interval 

GEP-NEC, gastroenteropancreatic neuroendocrine carcinoma 

SEER, Surveillance, Epidemiology, and End Results 

A key prognostic factor identified in our study was the Ki-67 proliferation index, with 75% of 
patients exhibiting Ki-67 >80%, a finding consistent with previous research [19]. High Ki-67 
expression was associated with significantly worse PFS (p = 0.032), reinforcing its role in risk 
stratification and treatment planning. These findings emphasize the need for a more personalized 
approach to EP-NEC management, particularly for patients with highly proliferative tumors. 

Our study also evaluated treatment beyond first-line therapy. Second-line chemotherapy 
resulted in partial response in only 10.3% of patients, while 24.1% had disease progression, 
suggesting diminishing efficacy with successive lines of treatment. Third-line therapy yielded no 
partial responses, with only 6.9% of patients achieving stable disease, indicating a critical need for 
alternative approaches in refractory EP-NEC cases. 

Our multivariate analysis further supports the significance of these prognostic factors. The Ki-
67 index was identified as the strongest predictor of PFS, with higher values correlating with 
significantly shorter survival durations. This aligns with prior studies suggesting that highly 
proliferative tumors exhibit increased resistance to systemic therapies. Surgical resection remained a 
critical factor, demonstrating an independent association with improved PFS. These findings 
reinforce the notion that, despite the aggressive nature of EP-NECs, surgery should be considered in 
carefully selected cases where resection is feasible. 

Interestingly, our analysis also indicated a potential role for immunotherapy in delaying disease 
progression, as patients who did not receive immunotherapy had significantly worse PFS. While the 
role of immune checkpoint inhibitors in EP-NECs remains controversial, emerging evidence suggests 
that specific molecular subgroups may derive benefit from such therapies. Further prospective trials 
are warranted to evaluate the efficacy of immunotherapy in EP-NEC patients. 

Multivariate analysis did not identify any independent predictors of OS. However, numerical 
trends suggested that Cisplatin-Etoposide might be associated with better survival compared to 
Carboplatin-Etoposide, and surgical intervention showed a potential benefit, though neither reached 
statistical significance. Interestingly, the Ki-67 index was not an independent prognostic factor, 
highlighting the complexity of EP-NECs. These findings emphasize the need for larger studies 
integrating molecular profiling to improve treatment strategies. 
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Immune checkpoint inhibitors (ICIs) remains a controversial approach for EP-NECs. In our 
study, three patients who received immunotherapy beyond the third line setting experienced disease 
progression as the best response. This observation aligns with findings from previous reports 
demonstrating limited benefit of ICIs in EP-NECs, particularly in tumors with low PD-L1 expression 
[19]. The KEYNOTE-158 trial similarly reported a low response rate (3.7%) with pembrolizumab in 
neuroendocrine neoplasms [34]. Given these results, ICIs may be more effective in specific molecular 
subgroups rather than as a generalized treatment for all EP-NECs. Future research should focus on 
biomarker-driven patient selection and combination strategies with DNA repair inhibitors or 
chemotherapy to enhance response rates [35]. 

Molecular profiling has revealed substantial heterogeneity in EP-NECs, suggesting that different 
biological subtypes may require distinct therapeutic approaches [35]. The classification proposed by 
Frizziero et al. (2022) categorizes EP-NECs into SCLC-like, non-neuroendocrine cancer-like, and 
tumor-agnostic groups, each with unique molecular features and potential therapeutic targets. This 
framework may help refine treatment algorithms: 
• SCLC-like EP-NECs, frequently harboring TP53 and RB1 mutations, may benefit from DNA 

repair-targeted therapies. 
• Non-neuroendocrine cancer-like EP-NECs, with frequent KRAS and BRAF mutations, could be 

targeted with BRAF and MEK inhibitors. 
• Tumor-agnostic EP-NECs, characterized by epigenetic alterations, might respond to EZH2 

inhibitors [35]. 
Given the poor prognosis associated with current treatments, alternative strategies such as 

targeted therapies and novel ICIs combinations warrant further investigation. Agents such as 
AURKA inhibitors (for MYCN-amplified tumors), PARP inhibitors, and epigenetic modulators have 
shown preclinical promise [35]. However, their clinical efficacy remains to be validated in prospective 
studies. 

5. Conclusion 

EP-NECs remain a rare and highly aggressive malignancy with limited treatment options. 
Despite achieving high ORR with platinum-based chemotherapy, the prognosis for EP-NEC patients 
remains poor, with a median PFS of 8.16 months and a median OS of 14.16 months in our cohort. 
These findings underscore the urgent need for more effective therapeutic strategies. 

Our study highlights the importance of surgical resection in improving survival outcomes. 
Patients who underwent surgery had significantly longer survival compared to those who did not, 
suggesting that surgical intervention should be considered in carefully selected cases. However, due 
to the aggressive nature of EP-NECs, surgical resection is often not feasible, emphasizing the need 
for additional systemic therapies. 

Given the poor prognosis associated with current treatment modalities, the development of 
novel therapeutic strategies is imperative. Multicenter clinical trials, biomarker-driven therapies, and 
personalized treatment approaches are needed to optimize patient outcomes. Collaborative efforts 
between oncologists, molecular biologists, and clinical researchers will be essential in advancing the 
management of EP-NECs and improving survival rates for affected patients. 
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