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Introduccion

Tenemos el placer de presentaros nuestro nuevo proyecto titulado
BiblioGETNE, una newsletter que enviaremos a todos los socios de
GETNE de manera trimestral y en la que recogeremos diversos
articulos cientificos, que seleccionaremos desde cada una de
nuestras especialidades (Oncologia Meédica, Cirugia General,
Medicina Nuclear, Endocrinologia y Anatomia Patoldgica). Al final
de cada uno de ellos, realizaremos un breve comentario.

Esperamos que esta iniciativa sea de vuestro interés.

Un cordial saludo,
GETNE ACADEMY
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Abstract: Tumour tissue as a source for molecular profiling and for in vivo models has limitations
(e.g., difficult access, limited availability, single time point, potential heterogeneity between primary
and metastatic sites). Conversely, liquid biopsies provide an easily accessible approach, enabling
timely and longitudinal interrogation of the tumour molecular makeup, with increased ability to
capture spatial and temporal intra-tumour heterogeneity compared to tumour tissue. Blood-borne
biomarker assays (e.g., circulating tumour cells (CTCs), circulating free/tumour DNA (cf/ctDNA))
pose unique opportunities for aiding in the molecular characterisation and phenotypic subtyping of
neuroendocrine neoplasms and will be discussed in this article.

Keywords: neuroendocrine tumours; neuroendocrine neoplasms; biomarkers; circulating tumour
cells; cell free DNA; circulating tumour DNA; tumour nucleic acid; mRNA

1. Introduction

Neuroendocrine neoplasms (NENs) are a rare and heterogeneous group of neoplasms
with significant variation in presentation, prognosis and clinical course [1]. These malig-
nancies can arise from almost any endocrine cell in the body but predominantly originate
from the gastro-entero-pancreatic (GEP-NENSs) or bronchopulmonary tract, making up 95%
of diagnoses [2,3].

Hypersecretion of hormones and monoamines are a hallmark of NENs, and patients
can present with symptoms of hormone overproduction, classified as functional [4]. Others
can remain asymptomatic or have non-specific symptoms (non-functional), and due to
this variation and the multisystem presentation, diagnosis can be delayed by up to four
years [5]. NENs are classified by the World Health Organisation (WHO) 2017 grading
system according to Ki-67 or mitotic index and cellular differentiation; Grade 1 tumours
are well-differentiated with a Ki-67 < 3%, Grade 2 tumours are well-differentiated with a
Ki-67 of 3-20% and Grade 3 neoplasms are further divided into well-differentiated tumours
with a Ki-67 > 20% or poorly differentiated neuroendocrine carcinomas (NECs) [6]. Well-
differentiated, low-proliferating tumours are termed neuroendocrine tumours (NETs).

The management of NENSs is complex and variable depending on primary site, pres-
ence of metastatic disease and grade. In early-stage disease, patients may be eligible for
surgery, however, for patients that present with disseminated disease, cure is not fea-
sible [7]. For these patients, treatment options include somatostatin analogues (SSAs),
chemotherapy, targeted therapy and peptide receptor radionuclide therapy (PRRT) [8].
Current management in Europe is based on guidelines produced by the European Neu-
roendocrine Tumour Society (ENETS), the European Society for Medical Oncology (ESMO)
and multidisciplinary team (MDT) discussion [9].

The median survival for all patients with NENs is 42 months, although this can vary
significantly amongst primary tumour sites and grade, with better prognosis in rectal and
small bowel NETs and the highest mortality in patients with advanced poorly differentiated
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Comentario:

Se trata de un completo articulo de revision en el que Shah y
colaboradores exploran el potencial papel de la biopsia liquida en el
ambito de los tumores neuroendocrinos. Se realiza una revisidon
extensa sobre la evidencia disponible en estas neoplasias con las
diferentes técnicas de biopsia ligquida, incluyendo las células
tumorales circulantes (CTCs), el DNA circulante libre y tumoral
(cfDNA y ctDNA) y el RNA (miRNA).

Finalmente se correlacionan las diferentes técnicas con su valor
prondstico y predictivo, asi como su papel en la investigacion de los
préximos afnos.
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Abstract

Background/aims Long-term outcomes are understudied in patients with well-differentiated appendiceal neuroendocrine
neoplasms (WD-ANENSs). We aimed to evaluate the validity of currently applied criteria for completion prophylactic right
hemicolectomy (pRHC) and determine its association with patient outcomes, including health-related quality of life
(HRQoL).

Methods Eligible patients from five European referral centers were divided between those who underwent appendectomy
alone and those who underwent completion pPRHC. HRQoL EORTC-QLC-C30 questionnaires and cross-sectional imaging
data were prospectively collected. Age- and sex-matched healthy controls were recruited for HRQoL analysis’ validation.
Results We included 166 patients (119 women [71.2%]: mean age at baseline: 31 + 16 years). Mean follow-up was 50.9 +
54 months. Most patients (152 [92%]) had tumors <20 mm in size. Fifty-eight patients (34.9%) underwent pRHC that in final
analysis was regarded as an overtreatment in 38/58 (65.5%). In multivariable analysis, tumor size >20 mm was the only
independent predictor for lymph node (LN) involvement (p = 0.002). No mortality was reported, whereas 2-, 5- and 10-year
recurrence-free survival in patients subjected to postoperative cross-sectional imaging (n = 136) was 98.5%, 97.8%, and
97.8%, respectively. Global HRQoL was not significantly impaired in patients with WD-ANEN compared with age- and
sex-matched healthy individuals (median scores 0.83[0.08—1] vs 0.83[0.4—1], respectively; p=0.929). Among patients
with WD-ANEN impaired social functioning (p = 0.016), diarrhea (p = 0.003) and financial difficulties (0.024) were more
frequently reported in the pRHC group.

Conclusions WD-ANEN is a low-malignant neoplasm with unconfirmed associated mortality, low recurrence rate, and
overall preserved HRQoL. pRHC comes at a price of excessive surgery, functional HRQoL issues, and diarrhea. The value
per se of a prophylactic surgical approach to patients with WD-ANENs <20 mm is challenged.

Keywords Appendix - Carcinoid - Neuroendocrine tumor - Prophylactic surgery - Health-related quality of life

Introduction

A worldwide increase in the incidence of neuroendocrine
neoplasms (NENs) has recently been described, including
appendiceal NENs (ANENSs) [1]. This increment is most
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probably secondary to increased application of diagnostic
procedures and widespread use of pathologic scrutiny of
appendix specimens removed at appendectomy along with
increased clinicians’ awareness. However, many of these
patients might have remained untroubled by tumor-related
consequences, had the tumor not been detected.
Well-differentiated ANENs (WD-ANENSs) are mainly of
Grade 1 and commonly exhibit a benign clinical course with
only few cases being reported with distant metastases [2, 3].
Therefore, ANEN standard treatment is surgery, which can
be limited to the initial appendectomy or completed with a
prophylactic right hemicolectomy (pRHC), with the latter
potentially been associated with adverse consequences in
terms of long-term health-related quality of life (HRQoL)
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Comentario:

Estudio observacional sobre pacientes recogidos en 5 centros de
excelencia de ENETS con diagndstico de TNE apendicular bien
diferenciado cuya cirugia inicial fue la apendicectomia aislada
(n=166). Los clasifican segln se ampliase o no la reseccion inicial
con una hemicolectomia derecha (108 apendicectomia vs. 58
colectomias derecha). Unicamente encontraron recidivas en 1 caso
del grupo colectomia y 2 del grupo apendicectomia, con un
seguimiento medio de 50,9454 meses. En el modelo de regresion
logistica, Unicamente el tamano 220 mm (<20 mm = HR 0,058;
IC95% 0,009-0,351) se comportd como predictor de afectacion
ganglionar entre aquellos que fueron sometidos a una colectomia.
En un subgrupo de pacientes se realizd la encuesta de calidad de
vida relacionada con la salud EORTC-QLC-C30. Los pacientes en los
gue se realizé6 una colectomia anadida presentaron peores
puntuaciones en las cuestiones relacionadas con diarrea, vida social
y dificultades financieras.

En base a estos resultados, los autores sugieren reconsiderar la
colectomia derecha en pacientes con TNE apendiculares bien
diferenciados < 20 mm, ponderando las repercusiones funcionales
de la colectomia sobre la falta de beneficios tangibles en términos
prondsticos para el paciente.
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Abstract

Purpose The widespread use of gallium-68-labelled somatostatin analogue (SSA) PET, the current standard for somatostatin
receptor (SSTR) imaging, is limited by practical and economic challenges that could be overcome by a fluorine-18-labelled
alternative, such as the recently introduced ['*F]JAIF-NOTA-octreotide (['*F]AIF-OC). This prospective trial aimed to evaluate
safety, dosimetry, biodistribution, pharmacokinetics and lesion targeting of ['*FJAIF-OC and perform the first comparison with
[**Ga]Ga-DOTATATE in neuroendocrine tumour (NET) patients.

Methods Six healthy volunteers and six NET patients with a previous clinical [**Ga]Ga-DOTATATE PET were injected with an
IV bolus of 4 MBg/kg ["*F]AIF-OC. Healthy volunteers underwent serial whole-body PET scans from time of tracer injection up
to 90 min post-injection, with an additional PET/CT at 150 and 300 min post-injection. In patients, a 45-min dynamic PET was
acquired and three whole-body PET scans at 60, 90 and 180 min post-injection. Absorbed organ doses and effective doses were
calculated using OLINDA/EXM. Normal organ uptake (SUVycan) and tumour lesion uptake (SUV,,ax and tumour-to-
background ratio (TBR)) were measured. A lesion-by-lesion analysis was performed and the detection ratio (DR), defined as
the fraction of detected lesions was determined for each tracer.

Results ["*F]AIF-OC administration was safe and well tolerated. The highest dose was received by the spleen (0.159 +
0.062 mGy/MBq), followed by the urinary bladder wall (0.135 +0.046 mGy/mBq) and the kidneys (0.070+0.018 mGy/
MBq), in accordance with the expected SSTR-specific uptake in the spleen and renal excretion of the tracer. The effective dose
was 22.4+4.4 uSv/MBq. The physiologic uptake pattern of ["*F]AIF-OC was comparable to [**Ga]Ga-DOTATATE. Mean
tumour SUV,,.x Was lower for ['SF]AIF-OC (123 £6.5 at 2 h post-injection vs. 18.3+9.5; p=0.03). However, no significant
differences were found in TBR (9.8 +6.7 at 2 h post-injection vs. 13.6 4+ 11.8; p=0.35). DR was high and comparable for both
tracers (86.0% for [**Ga]Ga-DOTATATE vs. 90.1% for ["*F]AIF-OC at 2 h post-injection; p = 0.68).

Condlusion ['*FJAIF-OC shows favourable kinetic and imaging characteristics in patients that warrant further head-to-head
comparison to validate [lsF]A]F-OC as a fluorine- 18-labelled alternative for gallium-68-labelled SSA clinical PET.

Trial registration Clinicaltrials.gov: NCT03883776, EudraCT: 2018-002827-40

Keywords ['®*F]AIF-NOTA-octreotide -

[**Ga]Ga-DOTATATE - Neuroendocrine tumour - PET -
This article is part of the Topical Collection on Oncology - General Somatostatin receptor
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Introduction

Nuclear Medicine, University Hospitals Leuven, Campus

Gasthuisberg, Herestraat 49, BE-3000 Leuven, Belgium Neuroendocrine tumours (NETs) are a heterogeneous group
Nuclear Medicine and Molecular Imaging, Department of Imaging of tumours arising from cells of the diffuse endocrine system.
and Pathology, KU Leuven, Leuven, Belgium They are most commonly found in the gastrointestinal or re-
Radiopharmaceutical Research, Department of Phammacy and spiratory tract. NETs are often characterised by an overexpres-
Pharmacology, KU Leuven, Leuven, Belgium sion of the somatostatin receptor (SSTR), a G protein-coupled

Digestive Oncology, University Hospitals Leuven, Leuven, Belgium ~ membrane receptor, which represents an ideal target for
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Comentario:

El uso de los [68Ga]Ga-DOTA-péptidos en la practica clinica a
menudo se ve obstaculizado por diversos factores practicos, de
regulacion y econdmicos relacionados con el generador de
germanio-68, tales como el elevado coste, disponibilidad limitada,
bajo rendimiento de actividad por elucion y barreras en la
regulacion de farmacos. La posibilidad de utilizar un radiofarmaco
marcado con fluor-18 ofrece varias ventajas respecto a los
[68Ga]Ga-DOTA-péptidos: mayor rendimiento de produccién, una
produccién centralizada y una vida media mas favorable, lo que se
traduce en la posibilidad de su distribucion a centros de PET sin
necesidad de un ciclotrén in situ. Es por ello, que se plantea este
estudio de intervencidn prospectivo que tiene como objetivo
evaluar un nuevo radiofarmaco emisor de positrones marcado con
fldor-18, el [18F]JAIF-OC en los tumores neuroendocrinos,
comparandolo con el estandar clinico [68Ga]Ga-DOTATATE en
cuanto a la deteccion de lesiones, captacion tumoral y
biodistribucion. Ademds, se estudia la farmacocinética, la
dosimetria y la seguridad del [18F]AIF-OC en voluntarios sanos.
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Para ello, se realizé la adquisicién de un estudio [18F]AIF-OC PET/TC
en seis voluntarios sanos en los que se analizd la seguridad,
biodistribucion y dosimetria del [18F]AIF-OC y, en otros seis
pacientes con tumores neuroendocrinos con una
[68Ga]Ga-DOTATATE PET/TC previa, comparando, en el analisis por
lesiones, la tasa de deteccion.

Los resultados muestran que la administracion de [18F]AIF-OC fue
segura y bien tolerada sin reacciones adversas graves. La
biodistribucion, dosimetria y patron de captacion del [18F]AIF-OC
fue muy similar al [68Ga]Ga-DOTATATE. En general, [18F]AIF-OC
mostréo una buena tasa de deteccion tumoral, comparable al
[68Ga]Ga-DOTATATE, siendo mayor que [68Ga]Ga-DOTATATE para la
deteccion de las lesiones hepaticas, aungue menor para la
deteccidon de las lesiones dseas. En base a estos resultados, los
autores concluyen que el [18F]AIF-OC representa una alternativa
clinica a los [68Ga]Ga-DOTA-péptidos justificando la necesidad de
un ensayo clinico mayor que compare directamente ambas
exploraciones.
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P53, Somatostatin receptor 2a and @
Chromogranin A immunostaining as B
prognostic markers in high grade
gastroenteropancreatic neuroendocrine
neoplasms
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Abstract

Background: High grade gastroenteropancreatic (GEP) neuroendocrine neoplasms (NEN) with a Ki67 proliferation index
> 20%, include well-differentiated tumours grade 3 (NET G3) and poorly differentiated (PD) neuroendocrine carcinomas
(NEQ). Abnormal p53-expression is a feature of PD tumours, while expression of chromogranin A (CgA) and somatostatin-
receptor 2a (SSTR-2a) may be a feature of well-differentiated tumours. The aim of this study was to elucidate the
expression and prognostic value of these three markers in 163 GEP-NEN patients with a Ki67-index > 20%.

Method: Clinical data, histopathology and overall survival were analysed according to Kaplan-Meier's method
and Cox regression. The expression of SSTR-2a, CgA and synaptophysin was analysed in tumour specimens
by immunohistochemistry, and semi-quantitatively scored as negative (< 5%), heterogeneously positive (5-
30%) or strongly positive (>30%). P53 was defined as normal when scored as heterogeneously positive (1-
30%), and abnormal when negative (0%) or strongly positive (> 30%).

Results: In multivariate analysis, better survival was observed among patients with heterogeneously positive p53
compared to strongly positive (p < 0.001). When dichotomised, tumours with a heterogeneously positive p53 vs. negative
and strongly positive p53 also showed a significantly better survival (p = 0.002).

Survival was significantly worse for negative CgA compared to heterogeneously positive CgA (p =0.02). Strongly positive
SSTR-2a expression was found in 26% of the 163 included patients. Well-differentiated morphology comrelated with strong
expression of SSTR-2a and CgA, and heterogeneously positive p53-staining, and was more frequent in pancreatic
primaries. In pancreatic primaries, strongly positive SSTR-2a was associated with longer survival (univariate analysis, p =
002). A significantly lower Ki67 proliferation index was found in patients with a heterogeneously positive p53, a positive
SSTR-2a and CgA expression.

(Continued on next page)
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Comentario:

Se estudiaron 163 pacientes con neoplasias neuroendocrinas
gastroenteropancreaticas con un indice Ki67> 20%, en los que
incluyen tumores bien diferenciados de grado 3 y carcinomas
neuroendocrinos poco diferenciados, en los que se valord con
inmunohistoquimica la expresion de p53, cromogranina vy
somatostatina 2a, para determinar si tenian valor prondstico. Se
consider6 negativo cuando la  expresion fue <5%,
heterogéneamente positivos 5-30% o muy positivo >30%. P53 se
defini6 como normal cuando se calific6 como heterogéneamente
positivo (1-30%) y anormal cuando es negativo (0%) o muy positivo
(>30%). Se observd que la expresion anormal de p53 es un
marcador independiente de mal prondstico en tumores con un
indice Ki67> 20%. Los pacientes con p53 heterogéneamente
positivo tuvieron mejor pronodstico. La somatostatina 2a fue un
marcador de buen prondstico en NEN pancreatico. La cromogranina
negativa se asocid con una peor supervivencia global. Un Ki67 mas
bajo se correlaciond significativamente con p53 heterogéneamente
positiva, somatostatina -2a positiva y expresion de cromogranina
negativa.
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Whole-genome sequencing reveals distinct genetic
bases for insulinomas and non-functional pancreatic
neuroendocrine tumours: leading to a new

classification system
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ABSTRACT

Objective Insulinomas and non-functional

pancreatic neuroendocrine tumours (NF-PanNETs)

have distinctive clinical presentations but share similar
pathological features. Their genetic bases have not
been comprehensively compared. Herein, we used
whole-genome/whole-exome sequencing (WGS/WES)
to identify genetic differences between insulinomas and
NF-PanNETs.

Design The mutational profiles and copy-number
variation (CNV) patterns of 211 PanNETs, including

84 insulinomas and 127 NF-PanNETs, were obtained
from WGS/WES data provided by Peking Union

Medical College Hospital and the International Cancer
Genome Consortium. Insulinoma RNA sequencing and
immunohistochemistry data were assayed.

Results PanNETs were categorised based on CNV
patterns: amplification, copy neutral and deletion.
Insulinomas had CNV amplifications and copy neutral
and lacked CNV deletions. CNV-neutral insulinomas
exhibited an elevated rate of YY1 mutations. In contrast,
NF-PanNETs had all three CNV patterns, and NF-PanNETs
with CNV deletions had a high rate of loss-of-function
mutations of tumour suppressor genes. NF-PanNETs
with CNV alterations (amplification and deletion) had
an elevated risk of relapse, and additional DAXX/ATRX
mutations could predict an increased relapse risk in the
first 2-year period.

Conclusion These WGS/WES data allowed a
comprehensive assessment of genetic differences
between insulinomas and NF-PanNETs, reclassifying
these tumours into novel molecular subtypes. We also
proposed a novel relapse risk stratification system using
CNV patterns and DAXX/ATRX mutations.

INTRODUCTION

The incidence and prevalence of pancreatic neuro-
endocrine tumours (PanNETs) have increased.
Specifically, the incidence increased substantially
from 0.32/100 000 persons during the Surveillance,
Epidemiology and End Results Program (SEER17)

Significance of this study

What is already known on this subject?

» The two most common types of pancreatic
neuroendocrine tumours (PanNETs),
insulinomas and non-functional PanNETs
(NF-PanNETs), exhibit different clinical
presentations, different metastatic rates and
prognoses.

» Sequencing studies have revealed distinctive
significantly mutated genes (SMGs) in
insulinomas and NF-PanNETs. In particular, YY1
is the only SMG identified by whole-exome
sequencing (WES) of insulinomas, of which
YY1-mutated insulinomas account for only a
minor proportion.

» DAXX/ATRX mutations have been proposed to
be a prognostic marker for NF-PanNETSs.

What are the new findings?

» The integrated analyses of whole-genome
sequencing/WES data revealed distinctive copy-
number variation (CNV) and single-nucleotide
variant patterns and reclassified insulinomas
and NF-PanNETs into five molecular subtypes.

» YY1-mutated insulinomas tended to belong to
the copy neutral subtype. Insulinomas without
YY1 mutations had a high prevalence of CNV
amplification. In particular, chromosome 7
amplifications were identified as a common
early event for insulinomas with CNV
amplifications.

» In NF-PanNETs, the presence of CNV
alterations (amplification and deletion)
was identified as a prognostic marker
for high relapse risk and was correlated
with advancement of clinicopathological
parameters. In NF-PanNETs with CNV
amplification/deletion, if DAXX/ATRX genes
were also mutated, the relapse risk was
elevated in the first 2 years after surgery.
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Whole-genome sequencing reveals distinct genetic bases
for insulinomas and non-functional pancreatic
neuroendocrine tumours: leading to a new classification
system

https://gut.bmj.com/content/69/5/877

Comentario:

Las nuevas tecnologias de analisis molecular nos permiten obtener
de manera relativamente sencilla la secuenciaciéon completa del
genoma de tumores neuroendocrinos gastroenteropancreaticos y
detectar cambios tan pequefios como aquellos que ocurren en un
solo nucledtido, asi como aquellos cambios de mayor tamafo que
se caracterizan por variacion en el numero de copias de segmentos
de ADN igual o mayores de 1 Kilobases (CNVs). Los estudios de
secuenciacion previos han revelado genes mutados en insulinomas
y tumores pancreaticos no funcionantes. De hecho, previamente se
ha propuesto que las mutaciones DAXX / ATRX son un marcador
prondstico de tumores pancreaticos no funcionantes. Asimismo,
YY1 es el unico gen identificado mediante secuenciacidon del exoma
completo de insulinomas.

En esta publicacidn se reportan los perfiles de mutacion y patrones
de cambio numero de copias (CNVs) de 211 tumores pancreaticos
(84 insulinomas y 127 tumores no funcionantes). Se identificaron
dos patrones en el insulinoma. Especificamente, los insulinomas
con mutacion YY1 tuvieron una tendencia a no presentar
variaciones en el numero de copias mientras que los insulinomas
sin cambios en YY1 tenian una alta prevalencia de amplificacion del
numero de copias.
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En los tumores no funcionantes, la presencia de alteraciones en el
numero de copias (amplificacion y delecién) se identificd como un
marcador pronodstico de alto riesgo de recaida. Ademas, si los
tumores no funcionantes que presentaban amplificacion o delecion
de CNVs, asociaban mutaciones en los genes DAXX / ATRX, el riesgo
de recaida aumentaba en los primeros 2 aifos después de la cirugia.

Con estos datos, los autores proponen un sistema de estratificacion
del riesgo de recaida para tumores neuroendocrinos pancreaticos
segun el patron de CNVs y su patron mutacional.
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