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ABSTRACT

	Due to the scarcity of information on pituitary diseases, this study aimed to identify the clinical and therapeutic profile of patients with pituitary disorders, including prolactinoma, acromegaly, and Cushing’s syndrome, treated at a neuroendocrinology referral clinic. This is a retrospective observational cohort study based on the analysis of electronic medical records of patients over 18 years of age with neuroendocrine disorders who consented to the use of their data. The variables collected from the medical records were organized in Excel and analyzed using statistical software. Thirty records were reviewed, and it was observed that men had significantly larger lesions (18.5 mm) compared to women (6.82 mm), which may be attributed to greater symptom awareness among women and delayed healthcare-seeking behavior among men. Acromegaly was diagnosed at an average age of 61.5 years, with an estimated diagnostic delay of approximately 10 years. Cushing’s syndrome typically affected more women than men, with symptoms occurring between 30 and 60 years of age; the mean age at diagnosis in this study was 47 years. The study confirmed that prolactinoma is more prevalent among women of reproductive age. Nineteen patients (63.3%) with this diagnosis received first-line pharmacological treatment with cabergoline or bromocriptine, seven patients (23.3%) received no treatment, and one (3.3%) underwent surgery. Among patients with acromegaly, one (3.3%) underwent surgery, while two others (6.7%) were treated with octreotide or lanreotide, highlighting therapeutic variability. Additionally, the only patient with Cushing’s syndrome underwent surgery, the first-line treatment for this condition. The profile of patients with prolactinoma was predominantly female, treated clinically with cabergoline or bromocriptine, and characterized by smaller lesions compared to males. The findings of this study provide regional data on the prevalence, incidence, and treatment of pituitary disorders and serve as a foundation for future research on the subject.
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1. INTRODUCTION 

The pituitary gland, together with the hypothalamus, is responsible for regulating various hormonal axes (Silverthorn, 2017). Pituitary diseases are characterized by changes in glandular anatomy (tumors) that may or may not be associated with hormonal dysfunction (hyposecretion or hypersecretion) (Guyton & Hall, 2017).
The pituitary gland can be divided into the adenohypophysis and neurohypophysis. Six main peptide hormones, among others, are secreted by the adenohypophysis: growth hormone (GH), adrenocorticotropic hormone (ACTH), thyroid-stimulating hormone (thyrotropin or TSH), prolactin (PRL), follicle-stimulating hormone (FSH), and luteinizing hormone (LH) (Guyton & Hall, 2017). In addition, two peptide hormones are secreted by the neurohypophysis, namely antidiuretic hormone (ADH) and oxytocin (Guyton & Hall, 2017).
The main diseases affecting the adenohypophysis are prolactinomas, acromegaly, and Cushing’s syndrome (Guyton & Hall, 2017). Lactotrophic adenomas (prolactinomas) are one of the main causes of hyperprolactinemia and the most prevalent pituitary tumor, accounting for about 40% of all tumors in this region (Capozzi et al., 2015). Acromegaly, in turn, is usually caused by a GH-secreting pituitary adenoma, with a prevalence ranging from 2.8 to 13.7 cases per 100,000 people, and annual incidence rates between 0.2 and 1.1 cases per 100,000 people. The average age at diagnosis is around 50 years, with an estimated diagnostic delay of 4.5–5 years (Lavrentaki et al., 2017; Ershadinia & Tritos, 2022).
Cushing’s disease results from excessive ACTH secretion, usually caused by a benign monoclonal pituitary adenoma. Overall, the annual incidence of the disease ranges from 1.8 to 3.2 cases per million inhabitants (Lonser, Nieman & Oldfield, 2017; Hakami, Ahmed & Karavitaki, 2021). An epidemiological study (Febrasgo, 2024) shows that clinically relevant pituitary adenomas occur with an incidence of 1 case per 1,000 inhabitants. The most common pituitary adenomas are prolactinomas or clinically non-functioning adenomas (CNFAs), while GH-secreting tumors represent slightly less than 12%, and Cushing’s disease approximately 4% (Daly & Beckers, 2020).
Panhypopituitarism is a disorder characterized by the deficiency of two or more pituitary hormones and persists throughout an individual’s life. Its causes may include acquired or congenital factors, with genetic alterations involved in 5–10% of cases (Nóbrega, Nóbrega & Soares, 2021).
According to Gomes (2015), epidemiology examines the distribution and determinants of diseases and health impairments, proposing preventive measures to manage or eradicate diseases. In this context, the relevance of epidemiological research on pituitary diseases in Chapecó, Santa Catarina, stands out, as it can support the development of action plans and more effective diagnostic protocols. In the municipality of Chapecó/SC, there is a lack of data on the prevalence and incidence of pituitary disorders. Therefore, this study aims to describe the profile of patients with neuroendocrine disorders, including hyperprolactinemia, acromegaly, Cushing’s syndrome, and panhypopituitarism.
Specifically, it aims to: (a) identify the prevalence and incidence of pituitary diseases in the municipality of Chapecó, Santa Catarina; (b) describe the clinical profile of pituitary diseases identified in outpatients; and (c) identify the treatments implemented for different pituitary diseases, including both clinical and surgical approaches.

2. material and methods

This is a retrospective observational cohort study. A cohort study is based on observational analytical epidemiology. In this type of study, the researcher collects past information on exposure factors and follows individuals over a period of time (Camargo, Silva & Meneguetti, 2019).
The municipality of Chapecó covers a land area of 624.846 km² and is located in the western region of the state of Santa Catarina, Brazil. It has a population of 254,785 inhabitants and a population density of 407.76 inhabitants/km², ranking 6th and 16th, respectively, among the 295 municipalities in the state, according to the 2022 census by the Brazilian Institute of Geography and Statistics (IBGE). The city’s socioeconomic indicators are among the highest in the country, with a Municipal Human Development Index (MHDI) of 0.790 and a Gross Domestic Product (GDP) per capita of R$ 60,166.46. Chapecó has a school enrollment rate of 98.4% for children aged 6 to 14, distributed across 84 elementary schools and 31 schools that also offer secondary education. In addition, it has 59 health facilities linked to the Unified Health System (SUS) and an average infant mortality rate of 10.23 per 1,000 live births (IBGE, 2024).
The Chapecó Health Department is a public entity that aims to meet the health needs of the entire population of Chapecó through various sectors. It´s located at Rua Marechal Floriano Peixoto, 700L - Arena Condá, Ala Norte, Centro, Chapecó/SC. Within the Health Department, there is the Municipal Polyclinic, which provides SUS users with consultations and procedures in various medical specialties, centralized in a single location.
A survey was conducted from 2014 to 2024 to identify potential case studies based on the International Classification of Diseases (ICD) by searching medical records for data corresponding to neuroendocrine diseases. This survey was carried out in January 2024 using the iDS Saúde electronic medical record system, applying filters for pathologies with the ICD codes E221, E220, E249, and E230. A total of 304 potential study cases related to neuroendocrine diseases were identified, along with the SUS registration number used to locate each medical record authentically.
The following inclusion criteria were applied: having the corresponding ICD code; having an electronic medical record available in the system for data collection; being 18 years or older; and providing consent through the Free and Informed Consent Form (FICF).
Exclusion criteria included: incomplete medical records; ICD codes not corresponding to neuroendocrine diseases; patients under 18 years of age; absence of imaging tests or inconclusive imaging; hormonal elevation resulting from medication use; and cases showing an empty or partially empty sella turcica on imaging.
A total of 93 medical records were found eligible for the study. Of these, 58 patients did not respond to contact attempts via phone or WhatsApp to participate and were excluded, along with five other records whose patients did not provide consent. The final sample included 30 medical records.
For the detailed analysis of these 30 cases, patients were contacted by phone, WhatsApp message, or in person at their reference Basic Health Unit. The FICF was signed either physically or through an electronic form created on Google Forms.
Data collection, authorized by the patients, took place from January 23, 2024, to April 12, 2024, by searching each patient’s SUS number to locate consultations associated with the ICD code for the specific pathology.
After consent was obtained, medical records were accessed using the login credentials of the supervising professor of this study. The following data were collected: patient phone number, age, sex, pathology, imaging data, treatment applied, continuation of clinical follow-up, and latest treatment status (recurrence, cure, ongoing treatment, or discontinuation). The information was extracted through direct record review and organized using Excel software.
Data were arranged in an Excel matrix concurrently with medical record access. Descriptive statistical analyses including frequency, count, percentages, mean, minimum, and maximum values, were used to summarize the data and present results.
Quantitative variables were tested for normality using the Shapiro–Wilk test (Shapiro & Wilk, 1965). Nonparametric chi-square tests were applied to verify associations between qualitative variables. To compare independent samples, Kruskal–Wallis and Mann–Whitney tests were used. In addition, Spearman’s correlation test was applied to assess correlations between variables such as age and lesion size.
All analyses were conducted using the Statistical Package for the Social Sciences (SPSS) software. The research was approved by the Research Ethics Committee (CEP), under approval number 6,597,422. The identity of all participants was fully protected.

3. results and discussion

The initial screening of medical records, based on ICD codes related to neurohypophyseal diseases, identified 93 eligible records. Of these, 85 had a diagnosis of prolactinoma, five had acromegaly, two had nonfunctioning pituitary adenoma, and one had Cushing syndrome. After applying the inclusion criteria and obtaining informed consent, the final sample comprised 30 patients, including 26 with prolactinoma, two with acromegaly, one with Cushing syndrome, and one with nonfunctioning pituitary adenoma.
The mean age of the participants was 44 years (SD = 12.39), ranging from 19 to 81 years, which is consistent with the age distribution reported in the literature for the diagnosis of these conditions. The mean lesion size was 7.11 mm (SD = 5.78), with a maximum diameter of 25 mm; in one case, lesion size could not be assessed due to the absence of imaging, and the diagnosis was presumed. These findings reinforce the predominance of clinically relevant pituitary adenomas and highlight the role of magnetic resonance imaging in their detection (Daly & Beckers, 2020).
A marked predominance of female patients was observed (93.3%), consistent with both the initially screened cohort and the final analyzed sample. This finding aligns with previous studies and may be explained, particularly in prolactinomas, by the greater intensity and earlier onset of clinical manifestations in women, which favors earlier diagnosis. In contrast, symptoms in men tend to be later and less specific, potentially delaying medical consultation (Glezer & Bronstein, 2014; Daly & Beckers, 2020).
In the present study, 96.7% of patients had functioning pituitary adenomas, with a clear predominance of prolactinomas (86.7%), followed by acromegaly (6.7%) and Cushing syndrome (3.3%). These results are consistent with the literature, which describes prolactinomas as the most prevalent pituitary subpathology in specialized centers (Capozzi et al., 2015). The distribution of the main clinical and therapeutic variables is presented in the Table 1.
Regarding treatment, most patients were managed with a clinical approach, predominantly using dopamine agonists (cabergoline or bromocriptine), which were prescribed to 63.3% of the sample. This strategy is considered the gold standard for the management of prolactinomas. Surgical intervention was adopted as the initial treatment in only three cases, as shown in the Table 1.

Table 1. Categorized frequencies of the variables analyzed related to neuroendocrine pathologies, Chapecó/SC, Brazil, 2024
	Variables
	Frequency
	Percentage

	Gender
	
	

	Female
	28
	93,3

	Male
	2
	6,7

	Pathology
	
	

	Functioning pituitary adenoma
	29
	96,7

	Non-functioning pituitary adenoma
	1
	3,3

	Subpathology
	
	

	Prolactinoma
	26
	86,7

	Acromegaly
	2
	6,7

	Cushing’s syndrome
	1
	3,3

	Non-functioning
	1
	3,3

	Surgery
	
	

	No
	27
	90,0

	Yes
	3
	10,0

	Clinical treatment
	
	

	Yes
	22
	73,3

	No
	8
	26,7

	Type of clinical treatment
	
	

	Cabergoline/Bromocriptine
	19
	63,3

	No clinical treatment
	8
	26,7

	Octreotide/Lanreotide
	2
	6,7

	Other
	1
	3,3


Source: Authors, 2024.

A significant difference in pituitary lesion size was observed according to sex, with men presenting a significantly larger mean lesion size (18.5 mm) compared with women (6.3 mm) (Figure 1). This finding reinforces the tendency toward later diagnosis in males, which often results in larger lesions at the time of detection.
Only one case of Cushing’s syndrome was identified, occurring in a 47-year-old woman. This finding is consistent with the literature regarding the typical age group and the higher prevalence of this condition in females, although the small number of cases limits broader inferences (Hartmann et al., 2023).
The specific analysis of prolactinomas confirmed this sex-related difference, with larger lesions observed in men (18.5 mm) compared with women (6.82 mm), in agreement with studies reporting delayed diagnosis and greater tumor invasiveness in males (Chanson & Maiter, 2019). These results add to the still limited body of literature addressing sex differences in pituitary lesion size.














Figure 1. Average lesion size in male and female patients participating in the survey on neuroendocrine pathologies, Chapecó/SC, Brazil, 2024

Source: Authors, 2024.

Patients’ age did not differ significantly between those who underwent surgery and those who did not, between those who received clinical treatment and those who did not, or according to the different types of clinical treatment (p > 0.05). However, when comparing subpathologies, patients with acromegaly had a significantly higher mean age than those with other diagnoses (p < 0.05) (Table 2). In the present study, the mean age of patients with acromegaly was 61.5 years, which is higher than that reported in the literature, where diagnosis typically occurs around 50 years of age (Lavrentaki et al., 2017; Ershadinia & Tritos, 2022). This finding suggests a diagnostic delay of approximately 10 years, possibly related to the insidious clinical course of the disease and the difficulty in early recognition, as previously discussed by Neto et al. (2011).
For prolactinoma, the mean age observed was 42 years, consistent with studies showing a higher prevalence of this neoplasm among women of reproductive age, usually before 50 years of age (Glezer & Bronstein, 2014). This result reinforces the well-established epidemiological pattern for this subpathology.
Lesion size did not differ significantly when analyzed according to surgical treatment, clinical treatment, or type of clinical treatment (p > 0.05). However, a statistically significant difference was observed with respect to sex (p < 0.05), with larger lesions identified in men (Table 2). Male patients had adenomas with a mean size of 18.5 mm, whereas women presented smaller tumors, with a mean size of 6.3 mm, considering prolactinoma cases. This finding is consistent with the literature, which describes later diagnosis and larger tumors in men, possibly due to delayed onset or recognition of hormonal symptoms.
Although the mean lesion size among women with prolactinoma (6.82 mm) was slightly higher than the overall mean for female lesions, this difference was not statistically significant. It should also be noted that all male patients included in the study were diagnosed with prolactinoma, which may have influenced the observed distribution of tumor sizes.
Finally, analyses of associations between age and subpathologies, age and treatment, and age and type of clinical treatment did not demonstrate statistical significance (Table 2). Similarly, the associations between lesion size and sex presented in Table 3 were not statistically significant, reinforcing that, except for the difference observed in tumor size according to sex, the other variables analyzed did not significantly affect the outcomes evaluated.

Table 2. Comparison of age (years) and lesion size (mm) with variables collected from the medical records of patients with neuroendocrine pathologies, Chapecó/SC, Brazil, 2024
	Variables
	 
	 
	 
	 

	Age
	Mean
	Minimum
	Maximum
	Significance

	Subpathology
	
	
	
	

	Prolactinoma
	42,1
	19
	68
	Hc = 1,7;                  p = 0,41

	Cushing syndrome
	47
	47
	47
	

	Acromegaly
	61,5
	42
	81
	

	Surgery
	 
	 
	 
	 

	Yes
	44,6
	42
	47
	U = 34,0;                 p = 0,65

	No
	43,9
	19
	81
	

	Clinical treatment
	 
	 
	 
	 

	Yes
	45,5
	31
	81
	U = 75,5;                 p = 0,55

	No
	39,7
	19
	53
	

	Type of clinical treatment
	 
	 
	 
	 

	Cabergoline/Bromocriptine
	43,3
	31
	68
	Hc = 3,0;                  p = 0,38

	Octreotide/Lanreotide
	61,5
	42
	81
	

	Other
	55
	55
	55
	

	No clinical treatment
	39,7
	19
	53
	

	Lesion size
	Mean
	Minimum
	Maximum
	Significance

	Gender
	
	
	
	

	Female
	6,3
	0
	17
	U = 4,0;                   p = 0,04

	Male
	18,5
	12
	25
	

	Subpathology
	 
	 
	 
	 

	Prolactinoma
	7,7
	0
	25
	Hc = 1,0;                  p = 0,58

	Cushing syndrome
	6
	6
	6
	

	Acromegaly
	3,3
	0
	6,6
	

	Surgery
	 
	 
	 
	 

	Yes
	10,3
	0
	25
	U = 39,0;                 p = 0,91

	No
	6,7
	0
	17
	

	Clinical treatment
	
	
	
	

	Yes
	6,9
	0
	15
	U = 77,5;                 p = 0,62

	No
	7,7
	0
	25
	

	Type of clinical treatment
	 
	 
	 
	 

	Cabergoline/Bromocriptine
	7,6
	0
	15
	Hc = 4,0;                  p = 0,25

	Octreotide/Lanreotide
	3,3
	0
	6,6
	

	Other
	0
	0
	0
	

	No clinical treatment
	7,7
	0
	25
	


Source: Authors, 2024.

Statistically significant associations were identified between pathology and the type of clinical treatment instituted (χ² = 30.0; p < 0.001), as well as between subpathology and the type of clinical treatment (χ² = 62.7; p < 0.001), as shown in Table 3. These findings are consistent with clinical practice, as different pituitary disorders and their subtypes require specific therapeutic approaches.
Most patients with prolactinoma were treated clinically, in agreement with the literature, which identifies dopamine agonists (cabergoline or bromocriptine) as first-line therapy because of their high efficacy and favorable safety profile (Wildemberg, Fialho, & Gadelha, 2021). The primary goals of pharmacological treatment are tumor shrinkage and normalization of serum prolactin levels, particularly in macroprolactinomas (≥ 10 mm) (Kuraba, 2022).
Conversely, some patients with microprolactinomas (< 10 mm) did not receive treatment, which can be attributed to the frequently asymptomatic nature of these lesions and the absence of clinically significant hormonal abnormalities, thus supporting a watchful waiting strategy (Kuraba, 2022). In addition, advanced age and the presence of multiple comorbidities influenced therapeutic decision-making, which is particularly relevant in this study, given a mean age of 44 years and patients as old as 81 years.
Regarding non-prolactinoma pituitary adenomas, transsphenoidal surgery is described as the preferred initial approach when intervention is indicated (Tritos & Miller, 2023; Fleseriu et al., 2021). In the present study, the patient with Cushing’s syndrome underwent surgical treatment, in line with recommendations that consider surgery the first-line option for eliminating the source of endogenous hypercortisolism (Reincke & Fleseriu, 2023). However, information on postoperative follow-up was unavailable, possibly due to difficulties in accessing specialized care within the Unified Health System, which is recognized as a major barrier to comprehensive care (Farias et al., 2019).
With respect to acromegaly, different therapeutic approaches were observed, with one patient undergoing surgery and another managed clinically. This therapeutic heterogeneity reflects the literature, in which surgery is regarded as the only curative option, while somatostatin analogs and dopamine agonists may be used alone or as adjunctive therapies, depending on clinical characteristics and resource availability (Bollerslev, Heck, & Olarescu, 2019). Limited availability of specialized surgical professionals may also have influenced treatment decisions; notably, both patients ultimately received clinical therapy.
The patient with a clinically nonfunctioning adenoma did not undergo specific treatment, possibly because the lesion was a pituitary incidentaloma identified in an asymptomatic individual, a scenario in which radiological surveillance alone is recommended (Vilar et al., 2000). Although evidence suggests that these adenomas may express dopamine and somatostatin receptors, allowing pharmacological or surgical interventions in selected cases, a watchful waiting approach is considered appropriate for asymptomatic presentations (Vargas-Ortega, Gonzalez-Virla, & Romero-Gameros, 2023).

Table 3. Association between gender, neuroendocrine disorders, and related treatments, Chapecó/SC, Brazil, 2024. *Statistical significance (p< 0.001)
	Variables
	
	
	

	Sex 
	Female 
	Male 
	Significance

	Pathology
	
	
	

	Non-functioning AH
	1 (3,3%)
	0 (0%)
	X2 = 0,73;            p = 0,93

	Functioning AH
	27 (90%)
	2 (6,7%)
	

	Subpathology
	 
	 
	 

	Prolactinoma
	24 (80%)
	2 (6,7)
	X2 = 0,33;            p = 0,95

	Cushing’s syndrome
	1 (3,3%)
	0 (0%)
	

	Acromegaly
	2 (6,7%)
	0 (0%)
	

	Non-functioning
	1 (3,3%)
	0 (0%)
	

	Surgery
	
	
	

	Yes
	2 (6,7%)
	1 (3,3%)
	X2 = 3,81;            p = 0,19

	No
	26 (86,7%)
	1 (3,3%)
	

	Clinical treatment
	 
	 
	 

	Yes
	21 (70%)
	1 (3,3%)
	X2 = 0,60;            p = 0,47

	No
	7 (23,4%)
	1 (3,3%)
	

	Type of clinical treatment
	
	
	

	Cabergoline/Bromocriptine
	18 (60%)
	1 (3,3%)
	X2 = 0,71;            p = 0,87

	Octreotide/Lanreotide
	2 (6,7%)
	0 (0%)
	

	Other
	1 (3,3%)
	0 (0%)
	

	No clinical treatment
	7 (23,4%)
	1 (3,3%)
	

	Pathology
	AH not functioning
	AH functioning
	Significance

	Surgery
	 
	 
	 

	Yes
	0 (0%)
	3 (10%)
	X2 = 0,11;            p = 0,9

	No
	1 (3,3%)
	26 (86,7%)
	

	Clinical treatment
	 
	 
	 

	Yes 
	1 (3,3%)
	21 (70%)
	X2 = 0,37;            p = 0,73

	No
	0 (0%)
	8 (26,7%)
	

	Type of clinical treatment
	 
	 
	 

	Cabergoline/Bromocriptine
	0 (0%)
	19 (63,3%)
	X2 = 30,0;            p < 0,001*

	Octreotide/Lanreotide
	0 (0%)
	2 (6,7%)
	

	Other
	1 (3,3%)
	0 (0%)
	

	No clinical treatment
	0 (0%)
	8 (26,7%)
	

	Subpathology
	PRL
	CSH
	ACRO
	ACNF
	Significance

	Surgery
	
	
	
	
	

	Yes
	1 (3,3%)
	1 (3,3%)
	1 (3,3%)
	0 (0%)
	X2 = 13,7;            p = 0,003

	No
	25 (83,3%)
	0 (0%)
	1 (3,3%)
	1 (3,3%)
	

	Clinical treatment
	 
	 
	 
	 
	 

	Yes
	19 (63,3%)
	0 (0%)
	2 (6,7%)
	1 (3,3%)
	X2 = 3,84;           p = 0,27

	No
	7 (23,3%)
	1 (3,3%)
	0 (0%)
	0 (0%)
	

	Type of clinical treatment
	
	
	
	
	

	Cabergoline/Bromocriptine
	19 (63,3%)
	0 (0%)
	0 (0%)
	0 (0%)
	X2 = 62,7;           p < 0,001*

	Octreotide/Lanreotide
	0 (0%)
	0 (0%)
	2 (6,7%)
	0 (0%)
	

	Other
	0 (0%)
	0 (0%)
	0 (0%)
	1 (3,3%)
	

	No clinical treatment
	7 (23,3%)
	1 (3,3%)
	0 (0%)
	0 (0%)
	


Source: Authors, 2024. AH: pituitary adenoma; PRL: prolactinoma; CS: Cushing’s syndrome; ACRO: acromegaly; CNFA: clinically nonfunctioning adenoma.

The limitations of this study include the low patient acceptance rate, which substantially reduced the sample size and limited the generalizability of the findings. Additionally, the scarcity of national epidemiological studies on pituitary disorders and the underreporting of these conditions hinder more robust comparisons, underscoring the need for further investigations to expand knowledge of the clinical and therapeutic profiles of these pathologies within the Brazilian context.

4. Conclusion

This study shows a predominance of functioning adenomas in the municipality of Chapecó, Santa Catarina, corresponding to the majority of the cases analyzed, with emphasis on prolactinomas, which represented most of the diseases studied. The profile of patients with prolactinoma is composed mainly of women who underwent clinical treatment with Cabergoline/Bromocriptine and presented smaller lesions compared to men.
Regarding acromegaly and Cushing’s syndrome, the study does not allow a definitive clinical profile to be established due to the low number of patients included, underreporting, and delayed diagnosis of these conditions. Thus, the information obtained does not allow for epidemiological conclusions about these diseases.
The study contributes to the understanding of pituitary diseases in the region, highlighting important gaps in the local and national literature, such as the scarcity of epidemiological studies and the underreporting of pathologies, which hinder broader comparisons. Despite these limitations, the research represents a relevant starting point, laying the foundation for future investigations and expanding knowledge about the clinical and therapeutic profile of patients with neuroendocrine diseases.
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