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The Geoffrey Harris Award Lecture
AP1

Translational Neuroendocrinology at the Crossroads of Reproduction
and Metabolism

Manuel Tena-Sempere'?
Maimonides Biomedical Research Institute of Cordoba (IMIBIC),
Cordoba, Spain; “Department of Cell Biology, Physiology, Immunology,
University of Cordoba, Cordoba, Spain

Neuroendocrinology has astonishingly progressed since its inception, grounded on
seminal findings of Prof. Geoffrey Harris in mid-20th century. A fascinating aspect of
Neuroendocrinology for a young medical student as myself was the sophistication of
the interactive neurohormonal mechanisms connecting key body functions, as
metabolism, growth and reproduction. After 30-years in the field, I remain thrilled by
these sophisticated systems. My research group is interested in dissecting the key
pathways whereby our brain controls reproduction and energy balance, and how it
decodes nutritional/ metabolic information to precisely integrate these fundamental
bodily functions. Our focus is primarily basic research. In this domain, my team has
actively analyzed the roles of kisspeptins and related neuropeptide systems in the
control of puberty and fertility, and their interplay with metabolic signals and energy
sensors, explaining the impact of conditions, such as obesity or subnutrition, on
reproductive health. Despite our strong drive for basic research, my team has recently
embraced more translational projects, aiming to exploit the potential applicability of
our basic findings. This isillustrated by multiple research lines at my group, including
the identification of novel molecular markers of metabolic health in pubertal
children, and the search of new mechanisms and targets of intervention in common
reproductive-metabolic disorders, as polycystic ovary syndrome and obesity-
induced hypogonadism. These lines will be briefly overviewed in my presentation,
also as a means to vindicate the value of translational neuroendocrinology, at the
intersection between reproduction and metabolism, to tackle prevalent conditions,
from obesity to pubertal disorders and infertility.
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The European Journal of Endocrinology Award Lecture
AP2

Abstract unavailable
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Clinical Endocrinology Journal Foundation Award Lecture

AP3

Chronotherapy in Congenital Adrenal Hyperplasia
Richard Ross

University of Sheffield, Sheffield, United Kingdom

A central tenet in medicine is that disruption of homeostatic mechanisms leads to
disease and effective therapy must re-establish normal physiology. The sun imposes
a 24-hour periodicity to life and circadian rhythms have evolved to maintain
homeostasis through the 24-hour day/night cycle. In humans, there is a central clock
that controls the sleep/wake cycle which metabolically is a fast/feed cycle. The clock
maintains homeostasis by synchronising metabolism to the time of feeding; for
example, regulating the hormones that maintain glucose homeostasis such as insulin
and the glucocorticoid, cortisol. Loss of synchrony between the clock and hormonal
rhythms results in loss of homeostasis as evidenced by obesity, depression, and
diabetes in people undertaking shift work. Loss of the cortisol rhythm in congenital
adrenal hyperplasia (CAH) results in poor disease control and increased mortality.
To develop chronotherapy, you need to define the drug target rhythm, create a
formulation to replicate that rhythm and then prove benefit in clinical trials. The
physiology of hormones is more complex than that of non-native drugs. Hormones
are secreted with varied rhythms, bound to multiple cognate binding proteins, and
actively transported and cleared through enzymatic pathways in multiple organs. We
have examined the diurnal rhythm of cortisol in healthy volunteers, created
physiologically-based pharmacokinetic models, and tested various oral delayed and
sustained formulations (development name Chronocort) of hydrocortisone in phase
1,2 & 3 clinical trials. The output from this work is modified-release hydrocortisone
(MRHC) capsules (tradename Efmody, Diurnal Ltd, Cardiff, UK) that replicate the
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cortisol diurnal rhythm and improve the disease control of CAH, the commonest
hereditary form of adrenal insufficiency.ReferenceWhitaker MJ, Huatan H, Ross RJ.
Chronotherapy based on modified-release hydrocortisone to restore the physiologi-
cal cortisol diurnal rhythm. Drug Deliv Transl Res 2023;13:1-8.
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European Hormone Medal Award Lecture
AP4

The Parathyroid Hormone Saga: A Never Ending Story
Maria Luisa Brandi
FIRMO Foundation, Florence, Italy

Just before the turning of the 20th century a detailed series of connected events led
to the understanding of the physiology, pathophysiology, chemical synthesis,
cellular and molecular biology, and pharmacological use of parathyroid hormone
(PTH) in the next 120 years. Thanks to scientists like Fuller Albright, Gerald D.
Aurbach, John T. Potts, Karen K. Winer, Thomas J. Gardella, and many others,
huge progress has been made over the decades through biotechnological advances
to increase the medical knowledge regarding PTH. From 2002 the revolutionary
pharmacological application of periodic administration of the PTH analog,
teriparatide, in the treatment of osteoporosis opened to the development of PTH
peptides as drugs to be used in bone and mineral disorders. After this success story a
synthetic peptide of human PTH-related protein, abaloparatide, was approved for
the treatment of osteoporosis. In 1994, before the development of teriparatide for
osteoporosis, the first systematic investigation into synthetic human PTH 1-34
(later indicated as teriparatide) replacement therapy in hypoparathyroidism was
launched. Only in 2015 human intact PTH was approved as the first hormone
replacement therapy for treating hypoparathyroidism. The challenges ahead for
medicinal chemists are to design compounds that affect the PTH receptor in a tissue
selective manner. Such developments seem predictable, based on new advances in
parathyroid research. “The saga of PTH will continue in the biotechnology of its
analogs and the interest of pharmaceutical firms in this field’s potential.”
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AP5

Abstract unavailable
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Jens Sandahl Christiansen Awards
JSC1

Altered splicing process in metabolic (dysregulation)-associated fatty
liver disease (MAFLD) progression

Manuel Gahete

University of Cérdoba — Department of Cell Biology, Physiology and
Immunology, Hospital Universitario Reina Sofia, Cérdoba, Spain

Metabolic (dysregulation)-associated fatty liver disease (MAFLD) is the main
cause of liver dysfunction, showing a prevalence of 20-30% in the general
population and 57-74% among patients with obesity. MAFLD comprises a
spectrum of chronic liver diseases, ranging from simple hepatic steatosis to non-
alcoholic steatohepatitis or NASH, which can lead to advanced fibrosis and
cirrhosis, increasing the risk of hepatocellular carcinoma (HCC). HCC is the most
frequent, heterogeneous, aggressive and worst-prognosis primary liver subtype,
representing 80-90% of all cases and exhibiting a 5-year survival rate of 17%. The
development of HCC is a complex process that normally occurs in the context of
chronic liver disease and cirrhosis, which has been recently shown to be closely
associated with the presence of obesity and MAFLD. This represents a serious
threat for global health in that the prevalence of obesity and MAFLD has
increased dramatically and can lead to an increment of cases of advanced liver
disease, cirrhosis and HCC. Therefore, we are trying to understand the cellular
and molecular events associated to the development and progression of chronic
liver disease. One of the most drastically altered biological processes during the
progression of MAFLD is the processing of RNA and its alternative splicing. For
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this reason, we are characterizing the landscape of spliceosomal (spliceosome JSC2

components and splicing factors) changes occurring during the development and
progression of chronic liver disease from MAFLD and NASH to HCC, as well as
their molecular and clinical implications to identify novel molecular markers for
the diagnostic and/or prognostic of the different stages of MAFLD, as well as
therapeutic targets in the management of this prevalent pathology.
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PL1

Care of childhood cancer survivors

Stephen Shalet

The Christie Hospital, Manchester, United Kingdom

By 2010 one in 250 of the adult population was a long-term survivor of childhood
cancer (CC). In 2014 there were an estimated 420,000 CC survivors in the USA
alone(Robison et al.2014). In a follow-up study of 14,000 aging survivors of CC
(Mostoufi-Moab et al 2016), in whom the median age at cancer diagnosis was 6
years and at the last Follow-up 32 years, 44% had a least one endocrino-
pathy,16.7% had at least 2 endocrinopathies and 6.6% had 3 or more
endocrinopathies. The key documented modalities of treatment that induced
these endocrinopathies are radiotherapy and certain forms of chemotherapy. Over
the last 40+ years the following endocrine sequelaec have been noted:
Hypopituitarism, Thyroid dysfunction, Thyroid tumours, Hyperparathyroidism,
Hypogonadism and Infertility, Osteoporosis, Insulin Resistance and Diabetes
Mellitus. Newer treatments for certain malignancies such as Proton Beam
Therapy for medulloblastoma (Yock et al. 2016), whilst achieving comparable
survival figures to those seen after conventional radiotherapy, are still associated
with significant endocrine deficits (63% at 7 years). In general, the Paediatric
Endocrinologist is reasonably aware of the endocrine requirements, the efficacy of
therapy, and the safety issues for CC survivors during childhood. However this is
a relatively new field for the Adult Endocrinologist expected to look after these
patients during adult life.
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PL2

Diagnosis and management of paraganglioma

William F. Young

Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Mayo
Clinic, Rochester, Minnesota, United States

The first patient with a catecholamine-secreting paraganglioma that was
sucessfully resected was in 1926. Over the past 97 years, there has been a
dramatic evolution in the clinical presentation, methods used to diagnose and
localize, and germline genetic testing of paragangliomas (PGLs). When
contrasted to adrenal pheochromocytoma, PGLs present the clinician with
unique challenges, which include: 1) diverse location—they may be located
anywhere from the tympanic membrane in the ear to the scrotum; 2) markedly
variable size at detection—from 0.5 to 25 cm; 3) secretory status—sympathetic
PGLs typically hypersecrete catecholamines (some uniquely secrete dopamine)
and are located primarily between the mid-thorax to the pelvis; whereas,
parasympathetic PGLs usually do not hypersecrete catecholamines and are
located primarily between the skull base and upper mediastinum; 4)
multiplicity—PGLs are frequently multiple and associated with pathogenic
variants in the succinate dehydrogenase subunit genes; and, 5) increased risk of
metastatic disease when compared to adrenal pheochromocytoma. These
challenges will be discussed and practical clinical perspectives provided.
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complicated tumor evoked autoimmunity against pituitary-specific antigens,
resulting in hypophysitis and exhibiting the injury of specific anterior pituitary
cells by cytotoxic T cells. These conditions can explain at least in part, the
underlying mechanisms of acquired specific pituitary hormone deficiencies. In
addition, it is important to apply a comprehensive discipline of onco-immuno-
endocrinology to understand the pathophysiology and this approach, the
expansion and application of immune-mediated paraneoplastic syndrome to
endocrine diseases may give a new clue to understand pathophysiology of the
autoimmunity against endocrine organs. In this lecture, the process and lessons
from the journey to encounter this novel concept will be discussed.
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The curious case of pituitary tumours

Mirta Korbonits

Department of Endocrinology, William Harvey Research Institute, Barts
and the London School of Medicine, Queen Mary University of London,
London, United Kingdom

‘While just a few years ago we rarely thought about genetics when looking after
patients with pituitary tumours, now this aspect of endocrinology, similar to many
others, is keeping the genetic labs increasingly busy. Understanding the molecular
mechanisms involved in pituitary tumorigenesis and discovering the importance
of the microenvironment of these tumours led to deeper understanding of pituitary
tumorigenesis. Applying these new discoveries to predict tumour behaviour and
to design novel therapies are the challenge what pituitary researchers are facing
now. Our lab concentrated on the role of one of the genes that is associated with
the development of adenomas/pituitary neuroendocrine tumours. Loss-of-
function heterozygote germline mutations in the aryl hydrocarbon receptor
interacting protein (AIP) gene predispose to young-onset growth hormone- or
prolactin-secreting tumours, which are often large and grow invasively. This is
puzzling: why only young-onset; why only growth hormone- or prolactin-
secreting tumours and why more aggressive than sporadic tumours? Using
various in vitro and in vivo models, while enjoying working with skilful and
talented collaborators, we attempted to answer these interesting questions. Acting
as a co-chaperone, AIP interacts with the intracellular fragment of the RET
receptor, activating a pathway involving PIT1 and leading to p53 accumulation
and apoptosis. In one of our mouse models the pituitary-specific loss of AIP leads
to abnormal pituitary development. We hypothesise that altered pituitary
development may explain the strictly young-onset nature of the disease. As
AIP mutation positive tumours are often large and invasive, we studied the
tumour microenvironment in human and rodent samples and identified pathways
leading to upregulation of pathways leading to cytokine activation and
macrophage infiltration. These are just examples, how clinical observations
lead to studies explaining the observed phenotype and potentially lead to better
diagnostic, prognostic and therapeutic options.
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PL3 PLS
Novel form of hypophysitis: New kids on the block PCOS - the many faces of a disease in women and men
Yutaka Takahashi Bulent O. Yildiz

Division of Diabetes and Endocrinology, Nara Medical University, Japan

Hypophysitis is classified according to the anatomic location of pituitary
involvement and the cause (primary or secondary forms). The primary forms are
characterized by an idiopathic inflammatory process confined to the pituitary
gland, while the secondary forms are triggered by a definite etiology. Recently, as
a secondary form of hypophysitis, an immune-mediated paraneoplastic syndrome
defined as paraneoplastic autoimmune hypophysitis has been reported. This novel
clinical entity, paraneoplastic autoimmune hypophysitis consists of several
conditions such as anti-PIT-1 hypophysitis and a part of isolated ACTH
deficiency and immune checkpoint inhibitor-related hypophysitis with common
underlying mechanisms, in which an ectopic pituitary antigen expression in the

Hacettepe University School of Medicine, Ankara, Turkey

Polycystic ovary syndrome (PCOS) is a common hormonal, metabolic and
reproductive disorder characterized by androgen excess, ovulatory dysfunction
and polycystic ovaries. The phenotypic presentation might differ between referral
and unselected populations and varies within an individual over time and between
individuals of different ethnic and geographic regions. Women with PCOS have
increased prevalence of prediabetes and diabetes and have multiple risk factors
for cardiometabolic disease and other comorbidities such as obstructive sleep
apnea, endometrial cancer and mood disorders, which contribute to the health
burden of the syndrome.The pathophysiology and intrinsic mechanisms
underlying PCOS are complex with a strong genetic component. Earlier studies
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have proposed several clinical and biochemical features for the male equivalent of Foetal and neonatal thyroid axis deﬁciency
PCOS, including premature baldness, increased adrenal androgen levels, insulin PL6

resistance and glucose intolerance. Even though the phenotype for male PCOS is
still uncertain, available data from family studies suggest an increased risk for
metabolic syndrome and type 2 diabetes in fathers and brothers of women with
PCOS along with mothers and sisters. Recent studies provide evidence that
PCOS-associated genetic risk for cardiometabolic disease could affect both
women and men. Overall, the current name of “PCOS” might be misleading, not
reflecting the complexity of the syndrome. Abstract unavailable
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Spotlight on posterior pituitary
$1.1

Abstract unavailable
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$1.2

Are patients with diabetes insipidus oxytocin deficient?

Cihan Atila

University Hospital Basel, Department of Endocrinology, Diabetes &
Metabolism, Basel, Switzerland

Arginine vasopressin (AVP) and oxytocin (OXT) are neuropeptides produced in
hypothalamic nuclei and released into circulation from axon terminals projecting
to the posterior pituitary. A disrupted hypothalamic-pituitary axis caused by
inflammation, tumours, or head trauma can cause AVP deficiency, also known as
central diabetes insipidus (cDI), a condition characterised by polyuria and
consecutive polydipsia. Once diagnosed, desmopressin, a selective AVP receptor
2 agonist, is prescribed to overcome cDI symptoms. Despite treatment with
desmopressin, patients often report residual psychological symptoms such as
heightened anxiety levels, difficulties describing or expressing emotions, and
depressed mood, leading to a reduced quality of life. Due to the anatomical
proximity, a disrupted AVP system leading to c¢DI could also disturb the OXT
system leading to OXT deficiency. The central oxytocinergic system is key in
regulating socio-emotional functioning, including attachment and pair bonding,
fear extinction, and emotion recognition. Therefore, increased psychopathologi-
cal findings in patients with cDI may be caused — at least partially — by an
additional OXT deficiency. However, OXT deficiency has never been proven and
established as a disease entity. Few studies attempted to measure OXT in these
patients and mainly focused on basal measurements delivering inconclusive
results. Notably, similar to other pituitary hormones, single basal levels are
unreliable in identifying a deficiency in this context and no standard provocation
test for OXT has been established. Using an innovative provocation test with
MDMA (‘ecstasy’), our new data clearly indicate an OXT deficiency in patients
with c¢DI, laying the groundwork for a new hypothalamic-pituitary entity. An
important question, however, is whether this deficiency is related to alterations or
dysfunctions in socio-emotional behaviour, which needs to be investigated in
further interventional studies.
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Tolvaptan for hyponatremia in cancer

Alessandro Peri

Pituitary Diseases and Sodium Alterations Unit, Careggi University
Hospital, Department of Experimental and Clinical Biomedical Sciences
"Mario Serio", University of Florence, Florence, Italy

Hyponatremia is the most common electrolyte disorder in hospitalized patients,
including cancer patients. Multiple causes can lead to hyponatremia, but
frequently this electrolyte disorder is due to the syndrome of inappropriate
antidiuresis (SIAD). In cancer patients this syndrome is mostly secondary to
ectopic secretion of arginine vasopressin by tumoral cells. In addition, several
chemotherapeutic drugs induce the release of arginine vasopressin by the
hypothalamus. There is evidence that hyponatremia is associated to a more
negative outcome in a number of pathologies, including cancer. Many studies
have demonstrated that in different cancer types both the progressionfree survival
and the overall survival are negatively affected by hyponatremia, whereas the
correction of serum [Na+ ] has a positive effect on patients’ outcome. Tolvaptan,
a vasopressin receptor type 2 antagonist, has been approved more than a decade
ago in Europe for the treatment of hyponatremia secondary to SIAD. Tolvaptan
effectively corrects hyponatremia and the risk of overcorrection can be minimized
by frequent monitoring of serum [Na+ ] in the 24 hours after initiation of therapy
and by avoiding concurrent use of other hyponatremia treatments. Interestingly,
tolvaptan has been also approved for the treatment of autosominal dominant
polycystic kidney disease. In this disease tolvaptan, at higher doses than dose used
for the treatment of SIAD, counteracts cystogenesis by inhibiting the cAMP/PKA
pathway. This unpredicted antiproliferative effect of tolvaptan led us to
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hypothesize that this molecule might counteract tumor cells growth. In vitro
evidence confirmed this hypothesis and in different cancer cell lines (i.e.
neuroblastoma, hepatocarcinoma, small cell lung cancer, colon cancer) tolvaptan
effectively reduced cell proliferation and invasiveness. These results might thus
open a new scenario, in which vasopressin type 2 receptor antagonists might have
arole among pharmacological strategies against cancer, in addition to their effect
in correcting hyponatremia. - Hyponatremia is the most frequent electrolyte
alteration in hospitalized patients; - The most frequent cause of hyponatremia in
cancer patients is the Syndrome of Inappropriate Antidiuresis (SIAD); -
Hyponatremia is associated with a worse outcome in cancer patients; - The
vasopressin receptor type 2 antagonist tolvaptan effectively corrects hypona-
tremia in SIAD; - In vitro evidence indicated that tolvaptan has an unpredicted
antiproliferative effects in cancer cell lines, thus possibly opening a new scenario
in treatment strategies against cancer.
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Autoimmune diseases associated with Addison’s disease
S2.1

Signalling in ACC pathogenesis
Kaitlin Basham
Huntsman Cancer Institute, University of Utah, United States

Adrenocortical carcinoma (ACC) is a routinely fatal cancer with no effective
treatments. Understanding the genetic landscape of ACC is essential to develop
novel therapeutic strategies. Recent large-scale cancer genomics projects have
revealed core signalling pathways frequently altered in human ACC tumours,
including the Wnt/b-catenin pathway. Aberrant Wnt activation is a hallmark of
ACC observed in ~40% of tumours, and can be driven by diverse mutational
events. These include well-characterised activating mutations in CTNNBI (b-
catenin) as well as newly identified loss-of-function alterations in ZNRF3, an E3
ubiquitin ligase that promotes Wnt receptor degradation. To study the functional
role of ZNRF3 loss in ACC tumourigenesis, we developed a new mouse model to
specifically ablate Znrf3 in the adrenal cortex. Our studies reveal that Znrf3 loss is
permissive for ACC tumour progression, but not completely sufficient. We
identify ageing and sex as key extrinsic factors that cooperate with Znrf3 loss by
reshaping the immune microenvironment in order to permit malignant
transformation. Further, we demonstrate that sex steroid hormones are a potent
regulator of the anti-tumour immune response in the adrenal. Collectively, our
studies highlight the intersection between paracrine Wnt signalling and endocrine
hormone signalling in the pathogenesis of ACC. These pathways have important
clinical implications and may be exploited for therapeutic benefit.
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Immune contribution to ACC pathogenesis

Pierre Val

Institute of Genetics Reproduction and Development (iGReD), CNRS UMR
6293, Inserm U1103, Clermont Auvergne University, Clermont-Ferrand,
France

The immune microenvironment plays a central but ambivalent role in
tumourigenesis. During initial phases of neoplasia, both innate and adaptive
immune cells recognize and destroy tumour cells. However, during the process of
immunoediting, tumour cells progressively reshape the microenvironment and
use immune cells to favour neoangiogenesis, tumour growth and metastasis. Until
recently, the role of immune response in the pathogenesis of ACC had remained
elusive. Analysis of the TCGA gene expression data had suggested that ACC
were among the coldest tumours, consistent with the potent immunosuppressive
action of glucocorticoids (GCs), produced locally. This was confirmed by
immunohistochemical analyses showing that both CD4+ and CD8+ T cells
were scarce in ACC. It further showed that tumours with highest levels of GCs
were the coldest and the most aggressive. Consistent with low levels of T cells
infiltration, clinical trials targeting the PD1/PD-L1 axis failed to significantly
increase ACC patients’ overall survival. Interestingly, analysis of a mouse model
harbouring deletion of Znrf3 (the most frequent genetic alteration in ACC
patients) showed that highly phagocytic MERTK +/TREM2+ macrophages,
were efficiently recruited in preneoplastic lesions in male adrenals, preventing
formation of aggressive tumours. In contrast, infiltration of MERTK+/
TREM2+ macrophages was lower in female adrenals, allowing for tumour
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progression and formation of metastatic ACC at 18 months. Analysis of TCGA
data further showed that male ACC patients had generally higher levels of
phagocytic macrophages signatures, correlated with better prognosis than female
patients. Investigation of the mechanisms underlying this sexual dimorphism,
showed that testosterone was responsible for the recruitment of phagocytic
macrophages, through senescence induction. We are now investigating the
downstream targets of androgens to identify factors that could be used to trigger
phagocytic macrophage differentiation in ACC patients. This could constitute an
exciting alternative therapeutic approach for this cancer, associated with dismal
prognosis.
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$2.3

Sexual dimorphism in ACC pathogenesis

Andreas Schedl

Université Cote d’Azur, CNRS, Inserm, iBV, Nice, France

Sex is an important parameter that influences biology and physiology of almost
every organ. Sex bias is not restricted to homeostatic conditions, but is also
evident in the predisposition and progression of diseases. The adrenal cortex, in
particular, displays dramatic sex differences and the majority of adrenocortical
diseases occur more frequently in women than in men. Understanding how sex
hormones affect biology on the molecular level has therefore become an
important focus, as it may help us to develop therapeutic approaches that take sex
into account. In this presentation, I will provide an overview of the impact of sex
on adrenal diseases. I will summarize experimental data from model systems that
have revealed strikingly dimorphic expression profiles between the two sexes and
demonstrated the important role of androgens in suppressing proliferation of
steroidogenic cells and the recruitment of their precursors. Finally, I will highlight
recent results in mouse models for adrenocortical tumors that explore the sex
specific responses of the adrenal cortex to hyperactivation of the b-catenin
pathway and further reveal the growth suppressing function of androgens in this
disease context.
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Advances in neuroendocrine tumours — knowledge and
clinical management
S3.1

Abstract unavailable
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Non-classical actions of vitamin D: What have we learned?
S4.1

Role of vitamin D in the prevention of T1 and T2 diabetes

Dimitrios Papadimitriou

Pediatric Endocrinologist, Aretaieion University Hospital, Athens, Greece

Since the statistical error in the RDA calculation for vitamin D has been revealed,
and verified, concerns have been raised, turning the perpetual vitamin D debate
groundless. Daily vitamin D up to 1000 IU <6 m, 1500 6 m-1 yr, 2500 1-3 yrs,
3000 4-8 yrs, 4000 >8 yrs are the IOM’s upper tolerable limits not requiring
medical supervision according to the Endocrine Society Practice Guideline
Committee. The hazard ratio for all-cause mortality plateaus with 25(OH)D > 50
ng/ml. 600/4000/10000 IU/day up/downregulate 162/320/1289 white blood cell
genes. 4000 IU/day inhibits inflammatory hyperactivity regulating/differentiating
humoral and cell-mediated immunity. T1D is the final consequence of B-cell
autoimmunity but B-cell stress in T2D provokes an immune attack as well.
25(OH)D >40 ng/mL improves insulin secretion, rescues P-cells suppressing
macrophage adhesion/migration and >50 ng/ml reduces T2D risk by 76%,
favoring regression by 30% with no adverse events. Non-maternal T1Abs appear
at 3-6 months of age with 100% lifetime TID risk, suggesting a window for
intervention during seroconversion. Primary prevention from birth with 2000
IU/day cholecalciferol reduced T1D incidence by 80% at 1 yr. TI1D hits 1:300
with rising incidence increasingly affecting younger children. However, T1D has
plateaued and decreased in Finland after 25(OH)D population concentrations
reaching 40 ng/ml following fortification of dairy products. Screening with
T1Abs at ages 2-6 yrs is sensitive but lacks a feasible preventive strategy. In a
pilot clinical trial seroconversion to even multiple T1Abs was reverted within 7 m
with oral calcitriol, leading to the ongoing PRECAL study (PREvention of Type 1
Diabetes with oral CALcitriol and analogues, ISRCTN17354692) with
confirming results in preventing and reverting even relapses of seroconversion
to T1Abs, but also to thyroid/celiac disease Abs in young children presenting
early autoimmunity. Primary prevention of TID with cholecalciferol and
secondary with calcitriol/analogues seem promising, plausible, possibly cost-
effective, and safe, if started well before pre-T1D, close to seroconversion.
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Randomized clinical trials with vitamin D

Stefan Pilz

Department of Endocrinology and Diabetology, Medical University of Graz,
Graz, Austria

Vitamin D deficiency is associated with several adverse skeletal and extra-
skeletal outcomes including cancer, cardiovascular diseases, and mortality. Large
randomized controlled trials (RCTs) have been conducted over the last few years
with the aim to evaluate the cause-and-effect relationship of vitamin D and health
outcomes. These RCTs failed to document significant effects of vitamin D on their
primary outcome measures, whereas explorative analyses and meta-analyses
suggest potential benefits of vitamin D regarding cancer mortality, acute
respiratory infections, and asthma as well as chronic pulmonary disease
exacerbations. Findings from vitamin D RCTs did not indicate significant safety
concerns, except for RCTs in severely ill patients or with intermittent high-dose
vitamin D treatment. Drawing final conclusions on vitamin D is, however, limited
as the majority of vitamin D RCTs was not conducted in participants suffering
from vitamin D deficiency and because many of these RCTs allowed for vitamin
D supplementation in the placebo groups. Thus, the design of vitamin D RCTs
adhered to drug RCTs and did not sufficiently account for vitamin D as a nutrient
with a unique metabolism including its role as a precursor for the hormone
calcitriol. Moreover, recently published RCTs did not specifically address the role
of vitamin D in the prevention and treatment of rickets and osteomalacia, that
remain the scientific basis for vitamin D guidelines. The learnings from the



scientific history of vitamin D with its probably overwhelming hype based on
observational studies and the severe limitations of large vitamin D RCTs, that still
leave us with many knowledge gaps, will hopefully inform the design of future
research activities on vitamin D and other research fields.
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Dopamine receptor dynamics: How to shake prolactinomas
Erika Peverelli

University of Milan, Milan, Italy

Prolactinomas are the most frequent pituitary tumors, and dopamine agonists (DA)
are their first-choice treatment, since they normalize PRL levels and reduce tumor
size in the majority of patients, by binding to dopamine receptor type 2 (DRD2) on
tumoral cells. However, drug resistance occurs in a subset of patients, involving
different steps following receptor activation or during the final biological
responses. Although resistance to DA has been correlated with a reduced DRD2
expression, or with an altered ratio between the two isoforms of DRD2, the success
of the therapy also requires the proper functioning of the machinery of signal
transduction and receptor intracellular trafficking. A variety of molecules,
including B-arrestins, filamin A (FLNA) and splicing factors might affect the
efficacy of therapy. FLNA is a cytoskeleton actin-binding protein crucial for DRD2
expression, membrane localization and signaling. Since FLNA phosphorylation
switches FLNA function from a scaffold that allows DRD2 signal transduction to a
signal termination protein that hampers all DRD2 antitumoural effects in
prolactinoma cells, new possible pharmacological approaches can target FLNA
post-translational modification. The scaffold protein B-arrestin 2 is essential for
DRD?2 inhibitory effects on AKT phosphorylation with a consequent reduction of
cell proliferation in prolactinoma cells. This observation not only suggest a
potential role of B-arrestin 2 as a biomarker predicting prolactinoma responsive-
ness to treatment with DA, but also a novel pharmacological strategy based on
functionally selective or biased DRD2 agonists that preferentially activate the
2-arrestin 2-mediated pathway at the expense of the canonical G-protein-mediated
ones. Alternative splicing is a crucial mechanism for gene regulation, generating
different functional proteins, and this process can be dysregulated in cancer. In
particular, a severe dysregulation of splicing-machinery components in all the
pituitary tumor subtypes compared to normal pituitaries has been observed.
Somatic mutations in splicing factor3 subunitB1 (SF3B1) were found in about 20%
of PRL-secreting pituitary tumors in a single paper, associated with PRL
hypersecretion, increased cell proliferation and invasion. These data provide the
rationale for investigating new therapeutic strategies based on SF3B1 inhibition, as
well as for testing the effects of splicing alterations on DRD2 expression and
responsiveness to treatment with DA. Further studies of the complex mechanisms
involved in the resistance of prolactinomas to DRD2-targeted therapy could
provide the basis for the development of both new prognostic biomarkers that can
be used for patient selection and management and novel targets for the
pharmacological treatment of these tumors.
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Alternative medical treatments for prolactinomas
Renata Simona Auriemma
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Dopamine agonists (DA), mainly cabergoline, are nowadays recommended as the
treatment of choice for patients with prolactinomas of any size to lower PRL
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levels, decrease tumour size, and restore gonadal function. However, some
patients do not adequately respond to DA, and resistance to DA may occur in
20-30% of patients treated with bromocriptine and nearly 10-20% of those
receiving cabergoline. In these patients, multimodal therapy, including surgery
and/or radiotherapy, may be required. Recent evidence also supports the use of
surgery as first-line therapy for patients with enclosed and not invasive
prolactinomas. Aggressive and malignant prolactinomas refractory to all
treatment strategies may benefit from the administration of the oral alkylating
chemotherapeutic agent temozolomide, whose efficacy in terms of tumour growth
control accounts for up to 50% of patients with prolactinomas. Temozolomide is
nowadays recommended as first-line chemotherapy for aggressive pituitary
tumours and pituitary carcinomas, following documented tumour growth.
Responsiveness to temozolomide may be predicted by the evaluation of O(6)-
methylguanine methyl transferase (MGMT) status by immunohistochemistry, as
high MGMT expression is generally suggestive of a lack of response. The
effectiveness of temozolomide has been shown to increase when combined with
radiotherapy given its radio-sensitizing properties, thus offering a further
therapeutic option for those individuals with aggressive or malignant
prolactinomas. Aside from surgery, radiotherapy, and chemotherapy with
temozolomide, alternative treatment schedules have been investigated or are
nowadays tested in clinical and preclinical models, but the experience is still too
scant to draw definitive conclusions. Among them, alternative hormonal
treatments, cytotoxic drugs, peptide receptor radionuclide therapy, mTOR/Akt
inhibitors, anti-VEGF bevacizumab, tyrosine kinase inhibitors and immunother-
apy with immune checkpoint inhibitors, appeared to offer promising results.
Future research will clarify the potential applications of such treatments, driving
endocrinologists in the choice of the best-tailored therapy for patients with
aggressive and malignant prolactinomas.
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The effect of ambient temperature on adipose tissue

Barbara Cannon

The Wenner-Gren Institute, Stockholm University, SE-106 91 Stockholm,
Sweden

There are many effects on adipose tissue metabolism of housing mice at different
temperatures. Considering the situation from a thermoregulatory perspective, it
may — in retrospect — be evident that one cannot expect to observe any effect of
e.g. UCP1 ablation under “normal housing” conditions. This is because at normal
animal house conditions (=20 °C), the mice experience significant cold, and they
must increase their metabolism by 50-100 % (as compared to mice living at
thermoneutrality) to compensate for the heat loss. This clearly means that any
heat production deriving from diet-induced thermogenesis will be used in the
struggle to keep up the body temperature: the mice have to produce extra heat or
they will become hypothermic and die. Thus, any heat from any diet-induced
thermogenesis will merely be experienced as extra heat - but if this is absent, it has
to be substituted for with some other “heat”. Thus, UCP1 KO mice have to
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produce the same amount of heat as have wildtype mice, to survive under normal
housing conditions. How this is accomplished is presently not really clarified.
Under normal housing conditions, UCP1 KO do not show overt shivering (as they
do when exposed to the much greater “standard” cold (=4°C). As these mice are
devoid of adrenergically induced nonshivering thermogenesis, the heat must be
produced in other ways, perhaps through increased muscular tone. In any case,
these mice cannot allow themselves to reduce their metabolism due to the absence
of UCPI: thermogenesis must be maintained, and thus there will be no “unused
energy” to be stored, resulting in no obesity development under these conditions.
The situation is principally very different with mice living at thermoneutrality that
resembles the human situation. Here, any differences in thermogenesis (energy
expenditure) should be directly observable since they are not used for
thermoregulation. Mice at thermoneutrality therefore yield a fully different
result. When given a high-fat diet, UCP1 KO mice become clearly more obese
than the wildtype mice — although they do not develop the massive obesity seen in
ob/ob mice.
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GnRH in primary aldosteronism
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The mechanisms regulating aldosterone secretion in primary aldosteronism (PA)
independently from the renin-angiotensin axis include diverse genetic and
molecular mechanisms. One mechanism results from the activation of aberrantly
expressed GPCR which are diverse and highly prevalent in adrenal tissues of
patients with PA, either from aldosteronoma or bilateral adrenal hyperplasia. The
levels of expression of GPCR vary greatly between different PA tissues particularly
for ACTH (MC2R) and serotonin (HTR4R) receptors with local increased presence
of mast cells and serotonin production in adrenocortical tissues. Transcriptome
studies or in vivo stimulation studies have identified greatly variable expression of
GnRHR or LHCGR or aldosterone response to stimuli in approximately 30% of PA
patients. In some, PA became evident during pregnancy or after menopause,
following activation by placental hCG or increased levels of LH after menopause.
In one case, repeated episodes of severe hypertension and hypokalemia with
transient PA during pregnancy was secondary to LHCGR in an aldosteronoma
revealed outside of pregnancy by stimulation with HCG during 5 days and again
during adrenal vein sampling. The molecular mechanisms leading to aberrant
GnRHR or LHCGR are not completely elucidated. Somatic B-catenin (CTNNBI)
mutations was suggested to induce ectopic LHCGR and GnRHR during pregnancy
or menopause, but not confirmed in several patients with aldosterone response to
GnRH or LH tests in vivo. More recently, overexpression of those aberrant
receptors required combined mutations of GNAIIor GNAQin CTNNBI-mutant
aldosterone-producing adenomas presenting in puberty, pregnancy or menopause.
Thus, aldosterone secretion in patients with PA is not autonomous or constitutive
despite the activation of aldosterone synthase by ion-channel or other genes
mutations, but is dysregulated by the activation of diverse and variable aberrant
expression of several GPCR by their ligands.
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LHCG Receptor in pheochromocytoma
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Pheochromocytomas/paragangliomas (PPGL) are catecholamine-producing
neuroendocrine tumors that account for less than 1% of all hypertension cases.
Despite their rarity, these tumors must be early detected and treated to prevent
potentially life-threatening adrenergic crises. Unfortunately, PPGL are frequently
unrecognized during pregnancy, leading to a high risk of either maternal or fetal
complications. In return, pregnancy can trigger catecholamine secretory
discharges in patients with PPGL through diverse mechanisms which are not
totally understood. The observation that symptoms of catecholamine excess may
occur during the first trimester of gestation suggests that pregnancy may activate
the secretory activity of PPGL through the involvement of gestational hormones.
We have recently reported a case of silent pheochromocytoma revealed in a
pregnant woman by adrenergic myocarditis. /n vitro studies revealed that hCG
stimulated epinephrine secretion by cultured cells derived from the patient’s
pheochromocytoma. The tumor expressed the LHCG receptor (LHCGR), which
was colocalized with catecholamine-producing enzymes. Expression of the
LHCGR was also detected in an independent series of pheochromocytomas. In
silico studies have been conducted in The Cancer Genome Atlas (TCGA) cohort
and French COMETE databases which contain genomic and transcriptomic
analyses of solid tumor types including PPGL. They revealed that PPGL display
the highest expression levels of LHCGR mRNA among the 32 tumor types of
TCGA. Interestingly, LHCGR expression level was higher in epinephrine-
secreting PPGL, i.e. related to RET, NFI, TMEM127, MAX mutations, vs other
subgroups of PPGL, and in pheochromocytomas vs paragangliomas. These data
show that pregnancy can favor adrenergic crises in patients with PPGL through
hCG-induced stimulation of epinephrine production by the tumors. They indicate
that preconceptional diagnosis is particularly important in patients with gene
mutations that predispose to epinephrine-secreting pheochromocytomas, who
may experience signs of catecholamine excess as soon as the first trimester of
gestation.
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Lessons from Laron syndrome
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Department of Human Molecular Genetics and Biochemistry, Sackler
School of Medicine, Tel Aviv University, Tel Aviv, Israel

Laron syndrome (LS) is a rare genetic endocrinopathy that results from mutation
or deletion of the growth hormone receptor (GH-R) gene. LS is the best
characterized entity under the spectrum of the congenital insulin-like growth
factor-1 (IGF1) deficiencies and is typically associated with dwarfism and
obesity. Epidemiological studies have shown that LS patients do not develop
cancer whereas heterozygous family members have a tumor prevalence similar to
the general population. To identify genes and signaling pathways that are
differentially expressed in LS and that may help delineate a biochemical and
molecular basis for cancer protection, we conducted a genome-wide profiling of
LS patients. Analyses were based on our collection of Epstein-Bar virus (EBV)-
immortalized lymphoblastoid cell lines derived from LS patients, relatives and
healthy controls. Bioinformatic analyses identified differences in gene



representation in a number of pathways, including apoptosis, metabolic control,
cytokine biology, Jak-STAT and PI3K-AKT signaling, etc. Genes involved in
positive control of cell cycle, motility, growth and oncogenic transformation are,
in general, down-regulated in LS patients. These genetic events seem to have a
major impact on the biological properties of LS cells, including proliferation,
apoptosis, response to oxidative stress, etc. Furthermore, genomic analyses
allowed us to identify novel IGF1 downstream target genes that have not been
previously linked to the IGF1 signaling pathway. In summary, by ‘mining’
genomic data from LS patients we were able to generate clinically-relevant
information in oncology and, potentially, in other areas in which the IGF1 system
is involved.
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Lessons from experimental animal models
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Reports dating back to the 1950s have implicated human Growth Hormone (GH)
in the initiation and invasive progression of several types of human cancers. A
major hurdle in treating cancer is resistance to therapy. Recently, through a series
of mechanistic studies using in vitro models and in silico analyses of human
cancer patient databases, we have identified a covert role of GH in promoting
cancer drug resistance via direct upregulation of: (i) the expression of ATP-
binding cassette containing multi-drug transporters (ABC transporters) leading to
increased drug efflux, (i) the epithelial-to-mesenchymal transition (EMT)
associated gene expression program, and (iii) the mediators of fibrosis and
extracellular matrix remodeling. Additionally, based on the known effects of GH
and robust expression of GHR in multiple cell types that constitute the tumor
microenvironment, autocrine/paracrine GH putatively exerts potent tumor
supportive actions. Therefore, we hypothesized that combining a GHR antagonist
to chemotherapy can markedly improve therapeutic outcome in human cancers.
Melanoma and liver cancer jointly and annually constitute > 150,000 patients and
> 60,000 deaths respectively in the US, much due to therapy resistance. We used
a syngeneic murine model of both cancers using C57BL6 mice transgenic for a
GHR antagonist (GHA mice) compared to wild-type (WT) littermates, both
implanted with either BI6F10 melanoma or Hepa-1-6 hepatoma cells. GHA
expression drastically sensitized melanoma tumors to cisplatin treatment and
hepatoma tumors to sorafenib treatment. Additionally, the five-year survival rates
of human pancreatic cancer and cholangiocarcinoma are a dismal 10% in 2022,
indicating an urgent need for new therapeutic approaches for both these
devastating diseases. For this, we used immunocompromised Nude mice for
human pancreatic cancer xenografts treated = GHA (Pegvisomant and another
GHA in development in our laboratory) combined with gemcitabine. GHA
markedly sensitized pancreatic cancer xenografts to gemcitabine, leading to
~40% of mice being tumor-free at the end of study. GHA similarly sensitized
human cholangiocarcinoma xenografts in Nude mice to gemcitabine-cisplatin
therapy. Mechanistically and in all cases, GHA led to a marked reduction in gene
expression of multidrug efflux transporters, EMT markers, and fibrosis mediators.
Collectively, our data provides strong pre-clinical evidence for treatment
regimens combining GHR antagonism and chemotherapy leading to highly
efficacious tumor clearance.
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Denosumab discontinuation
Bente Langdahl
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Denosumab is an effective treatment of osteoporosis that leads to substantial
increases in bone mass and clinically important reductions in fracture risk with few
side effects. Most patients should continue treatment; however, some patients may
need to discontinue treatment due to co-morbidities or side effects. Furthermore,
some patients want to discontinue treatment because of normal or near-normal
BMD and absence of fractures after years on treatment. Unlike bisphosphonates but
like most other pharmacological treatments, there is no continuing effect of
denosumab after discontinuing the administration. Due to the accumulation of
RANKL and possibly osteoclasts during treatment with denosumab a rebound
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activation of bone resorption is seen in patients discontinuing denosumab after
more than 1-2 years of treatment. This can partly be prevented by the
administration of bisphosphonates, primarily zoledronate. The patients need
frequent monitoring with p-CTX and in some cases multiple administrations of
zoledronate during the first year after discontinuation in order to prevent bone loss.
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Changing treatment within and between pharmacological classes
Marija Pfeifer

Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Osteoporosis is characterized by decreased bone mineral density (BMD) and
deterioration of bone microarchitecture increasing fracture risk. The main goal of
osteoporosis treatment is preventing osteoporotic fractures. The most important
predictor of treatment mediated fracture risk reduction is the increase in BMD.
Treatment of osteoporosis falls into three pharmacological classes: antiresorptive
agents (SERMs, oestrogen, bisphosphonates (BP), denosumab), osteo-anabolic
drugs (teriparatide, abaloparatide), and dual-action drug romosozumab (mAb
inhibiting sclerostin). The most commonly used are antiresorptive therapies. We
switch from less potent raloxifene or ibandronate to more potent oral BPs
alendronate or risedronate, or to the most potent antiresorptive drugs zoledronic
acid i.v. or denosumab s.c., when more potent treatment and hip fracture
prevention is needed. Namely, with raloxifene and ibandronate no significant
reductions of non-vertebral or hip fractures were seen. When there are indications
to discontinue denosumab a BP should be introduced. If denosumab treatment
was short (1 year) an oral agent will do; after long-term treatment zoledronic acid
should be applied 6 and 12 months after the last denosumab injection. In the case
of treatment failure with a potent antiresorptive (significant decrease in BMD or
new fractures after 12 months of adequate osteoporosis treatment) an anabolic
agent is usually introduced for 24 months or dual-acting romosozumab for 12
months. It is obligatory to switch from anabolic or dual-action agent to
antiresorptive agent when anabolic treatment is accomplished. In patients with
very high fracture risk or those with very low BMD (T score< -3 SD) at
presentation the initial osteo-anabolic treatment should be introduced. Anabolic
agents induce the fastest increase of BMD and reduce fracture risk more rapidly
and to a greater extent than antiresorptive medications. After atypical femoral
fracture or osteonecrosis of the jaw caused by long-term BPs or denosumab
therapy, an osteo-anabolic agent can be introduced if no contraindications exist.
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The impact of paediatric obesity and its complications in
adulthood
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Fatty liver in children
Joel Lavine
Columbia University, New York, United States

Nonalcoholic fatty liver disease (NAFLD) has become the leading cause of
chronic liver disease in children and adolescents in the United States,
disproportionately affecting certain ethnic and racial groups. A 2 to 3-fold rise
in the prevalence of obesity and overweight in children over the last 3 decades
highly relates to the NAFLD epidemic. There are concerns that children with
nonalcoholic steatohepatitis (NASH) are more prone to progress to cirrhosis,
which may increase liver-related mortality in adulthood. Also worrisome is the
recognition that cardiovascular risk and type 2 diabetes in children and
adolescents are associated with fatty liver. Pediatric fatty liver disease often
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displays a histologic pattern distinct from that recognized in adults. Liver biopsy
remains the gold standard for diagnosis of NASH. Further pediatric-specific
noninvasive biomarker development is needed to diagnose and monitor those
with NASH. Targeted therapies to improve liver histology and metabolic
abnormalities associated with fatty liver are needed, as unique regulatory
considerations impede pediatric therapeutic trials with agents demonstrating
current promise in adults. Randomized-controlled trials in children and
adolescents to date show improvement in particular histologic aspects of

NASH, for which vitamin E appears effective. Public health awareness and

lifestyle interventions are needed to promote healthy diets, exercise, and lifestyle

modifications to prevent and reduce the burden of disease.

BULLET POINTS:-

- Fatty liver disease (NAFLD) has become the most common cause of chronic
liver disease in pediatric populations in developed nations.

- Certain ethnic groups such as indigenous Mexican-Americans, South Pacific
Islanders, and Middle Easterners are more prone, and male gender, obesity and
insulin resistance are most frequent concomitants

- The unique histologic pattern of earlier-onset NAFLD in children demonstrates
a pattern of periportal steatosis and fibrosis, with relative lack of hepatocellular
ballooning, in contrast to the later onset and adult pattern with panacinar
steatosis, ballooning cell injury, and perivenular fibrosis.

- Limited randomized clinical controlled trials in pediatrics utilizing liver
histology demonstrate utility and safety of vitamin E to improve NASH
histology, while no agents have yet been proven in pediatrics to improve
fibrosis.

- In order to mitigate this problem, better noninvasive tests validated in pediatric
cohorts need attention, and extrapolated efficacy of drugs shown effective in
adult trials need to be shown to be safe before widespread use. Until then,
prevention and treatment needs to be aimed at identifying those at risk and
promoting healthy lifestyle interventions.
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Transition of obese children to adulthood
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Obesity is defined as excess body fat mass with adverse health consequences and
is a chronic disease often associated with co-morbidities when it persists into
adulthood. It is therefore important to support adolescents with obesity during the
period of transition to adulthood in order to avoid the possible worsening of their
medical condition. This risk is particularly important in the specific case of
monogenic or syndromic obesities, especially as it is also a period of fragility with
important psychosocial aspects. Since recently, dedicated organizations to
transition have emerged such as specific platforms, to facilitate coordination
between health professionals and help young people to integrate their dedicated
care pathway as adult.
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Puberty is the process of physical change that occurs between childhood and
adulthood, during which adolescents reach sexual maturity and become capable
of reproduction. The onset and course of puberty are under the control of the
neuroendocrine system. Factors affecting the timing and regulation of the
functions of this system may alter the onset and course of puberty. Recent studies
have demonstrated a progressive decrease in the age of onset of puberty in
children around the world. Although the exact reason for this shift is not
completely understood, it is generally accepted to be the outcome of a complex
interaction between genetic, epigenetic, endocrine, and environmental factors. It
is also known that owing to the acceleration of industrialization throughout the
world, a gradual but significant increase has occurred in the number and amount
of environmental pollutants. Some of these environmental pollutants are natural
or synthetic chemicals with considerable effects on the endocrine system. The
chemicals that have negative effects on the endocrine system are called endocrine
disrupting chemicals (EDCs). EDCs exert their effects through different
mechanisms: by binding to the relevant hormone receptors; by direct action on
cell signaling pathways or on the central nervous system and the neuroendocrine
system. Several EDCs such as phytoestrogens, topical and natural estrogens,
pesticides, industrial chemicals, and phthalates have been identified as possible
agents affecting pubertal development in humans. These chemicals may exert
their estrogenic effects either directly by binding to estrogen receptors, increasing
aromatase activity, and increasing estrogen sensitivity, or indirectly by their effect
on GnRH, leading to an increase in endogenous estrogen production. In this part
of the panel, the roles of EDCs in precocious puberty will be discussed with
examples from animal and human studies.
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Polycystic ovary syndrome (PCOS) is now globally recognised as the most common
endocrinopathy in women of reproductive age and has a prevalence of 5-21%
depending on the criteria used (NIH, Rotterdam or Androgen Excess Society). What
is special about the syndrome is its dual entity involving both the reproductive and
metabolic profile of the women affected. As a result, any intrinsic or extrinsic factors
affecting both these components, could lead to pathophysiological alterations which
characterize PCOS. In fact, the heterogenicity of the syndrome suggests that apart
from the genetic background, the role of the environment and lifestyle are equally
important. In particular, during the last twenty years, interest has been drawn to the
impact of certain environmental toxins, referred by the term ‘Endocrine Disruptors’
or ‘Endocrine Distruptive Chemicals (EDCs)’, which may modify both reproductive
and metabolic pathways. Western Civilization advancement in industrial products
and food processing have led to increased daily exposure to Plasticizers, such as
Bisphenol A and phthalates, as well as dietary glycotoxins, such as Advanced
glycation end products (AGEs), which may exert adverse effects on reproduction and
metabolism throughout the female life span.
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Role of EDCs during conception and embryo development
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Human-made chemicals have become an inevitable part of life. There are
approximately 100 000 chemicals on the European market and 70% of them have
not been assessed for human health risks. As a consequence, every citizen faces
exposure to mixtures of poorly characterized chemicals that include, for instance,
flame retardants, plasticizers, additives in personal care products, and persistent
organic pollutants. The exposures correlate with multiple adverse health
outcomes including infertility. My research has centred on women living in
Sweden. Complex mixtures of persistent organic pollutants were found in every
woman of reproductive age participating in our studies, and the levels correlated
with lower ovarian reserve, longer time-to-pregnancy, and smaller chances to
succeed in infertility treatments. The chemicals were present in follicular fluid at
similar levels to serum, indicating direct exposure of the maturing oocytes.



Several associations were found between exposure and markers of ovarian
function and fertility. For example, the concentration of the perfluoroalkyl
substance PFOS in follicular fluid associated with higher basal antral follicle
count but lower embryo quality in women undergoing IVF tretments. In
controlled exposure experiments, PFOS disrupted gene expression and DNA
methylation in bovine blastocysts at human relevant levels. Further, our in vitro
studies with human endometrial cells showed that PFOS might also disrupt
decidualization. Finally, persistent organic pollutants including PFOS were found
to cross the placenta and deposit to vital organs in human foetuses. In summary,
exposure to human-made chemicals is life-long and starts before birth.
Epidemiological research together with experimental studies suggest multiple
associations between chemicals and adverse fertility outcomes including altered
oocyte maturation and embryo development. It is essential that chemical hazards
towards fertility in women are better studied. Immediate actions should include
development of assays that can be applied to study the safety of chemicals already
in commerce, and new ones to come before they enter the market.
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Doping effects on non-reproductive organs: How the love of muscle can
break a heart
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High doses of anabolic-androgenic steroids (AAS), especially when taken
concomitantly with multiple other preparations, can lead to a decrease in high-
density lipoprotein (HDL) cholesterol and an increase in low-density lipoprotein
(LDL) cholesterol. After long-term, high-dose AAS abuse, atherosclerosis may
develop, leading to coronary artery disease, cerebral vascular disease or peripheral
artery disease. The degree of atherosclerosis appears to be dependent on the
duration of AAS exposure. Long-term AAS users show altered electrophysiologi-
cal activity of the myocardium with a significantly higher incidence of abnormal
electrocardiograms after exercise. In some cases, AAS abuse resulted in a long-
term elevation of blood pressure. Activation of the sympathetic autonomic nervous
system, decreased parasympathetic modulation and structural cardiac changes
appear to be possible causes of arterial hypertension. Some AAS in high doses
cause water retention, which may be associated with arterial hypertension. AAS
can cause concentric left ventricular myocardial hypertrophy, may also impair left
ventricular diastolic function, which seems to be irreversible and detectable even
after several years of AAS withdrawal. AAS abuse can cause a sudden cardiac
death in apparently healthy young athletes. The most common causes of sudden
death in young competitive athletes are hypertrophic cardiomyopathy and
previously undiagnosed congenital heart failure. Other causes include coronary
artery spasms, premature coronary atherosclerosis, thrombotic coronary artery
occlusions due to an increased platelet aggregation and an increase in haematocrit,
and direct cardiotoxic effects on cardiomyocytes.
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Development of High Throughput Screening methods for the Thyroid
Hormone System

Caroline Fridrich
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Current strategies for identifying substances that adversely affect the thyroid
hormone (TH) system (e.g. endocrine disrupting compounds [EDC]) are
exclusively focussed on changes in serum TH concentrations and thyroid
histopathology. This is based on the assumption that altered TH concentrations in
serum directly result in impaired TH action in tissues. However, TH action is also
regulated by hormone transport into cells and tissues (e.g. MCT8), activation of
T4 to T3 by deiodination (DIO1-3), iodine recycling (DEHALL1), and interaction
of T3 with TRs isoforms. Therefore, an analysis of EDC effects based on serum
analysis and thyroid histopathology is insufficient and needs to be extended.
Evaluation of the large number of chemicals for their thyroid hormone system
disrupting (THSD) potential requires high-throughput screening (HTS) tests for
rapid characterization of human and ecosystem hazards. In addition, a panel of
reference chemicals and data describing their bioavailability and bioactivity for
specific molecular targets, cellular pathways, and biological processes is needed.
Such reference panels need to be validated by in vitro assays and integrated into
regulatory test guidelines in order to increase confidence in the predictive value of
hazard identification by in vitro methods. We developed a robust HTS platform
for MCTS, DIO2, DIO3 and DEHALL, based on the versatile Sandell-Kolthoff-
Reaction to identify causal relationships for chemicals that have thyroid hormone
system-mediated (adverse)effects. In total, we screened more than 40,000
compounds for each of the targets and were able to detect drugs, pesticides, and
novel chemicals as potential THSD compounds. The versatile HTS platform is an
ideal tool to define the causal relationships of a chemical that has thyroid
hormone-dependent effects, to identify further research needs of these effects, to
prioritize the multitude of substances/chemicals that should be further
investigated, and to support regulatory decision making without having to resort
to animal-based methods.
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Screening of metabolism-disrupting chemicals on pancreatic $-Cells
Reinaldo Sousa dos Santos
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Diabetes prevalence has been worryingly growing in recent decades, reaching
pandemic proportions. Genetic and environmental factors play a role in diabetes
aetiology. While the genetic background may predispose individuals to the disease,
environmental factors, including exposure to chemical pollutants that can disrupt
metabolic functions (also known as metabolism disrupting chemicals or MDCs),
may act as triggers to diabetes development. Despite growing evidence suggesting a
relationship between exposure to MDCs and diabetes susceptibility, there is a lack
of test protocols that allow the identification of MDCs with diabetogenic activity.
According to the European regulation of chemicals, information on a chemical’s
endocrine mode of action and related adverse effects relevant for human health are
required as criteria to identify MDCs. Nevertheless, there are no suitable in vitro
tests for regulatory purposes that identify the potential metabolism disrupting
effects of compounds. In GOLIATH, a project within the Horizon 2020 programme
of the European Commission seeking to address the urgent need to develop test
protocols that allow the identification of MDCs, one of our aims is to design test
methods that identify MDCs that could affect B-cells. For this purpose, we used
human and rat B-cell lines as well as dispersed mouse islet cells as in vitro models.
We tested six chemicals at concentrations within human exposure (from 0.1 pM to
1 pM): Bisphenol-A, tributyltin, perfluorooctanoic acid, triphenylphosphate,
triclosan, and dichlorodiphenyldichloroethylene. To test these chemicals, we
followed an adverse outcome pathway framework, where we studied the molecular
initiated event and key events, including gene expression and reactive oxygen
species production. Finally, we evaluated viability and glucose-stimulated insulin
secretion as adverse effects. We propose that the optimization of the test methods
detailed in our study could be incorporated into a set of protocols for the
identification of MDCS.
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Effects of kisspeptin in patients with low sexual desire?
Waljit S Dhillo

Imperial College London, London, United Kingdom

Successful reproduction in humans at a population level, is reliant on the careful
co-ordination of reproductive hormones with associated behaviours. Kisspeptin is
a neuropeptide that is critical for normal hypothalamic function of the
reproductive hormonal axis. However beyond its hormonal effects, non-human
data suggests an emerging role for kisspeptin in a range of animal behaviours
through extra-hypothalamic downstream neuroendocrine pathways. Until
recently, the roles of kisspeptin in human behaviour were unknown. Investigating
this through a multi-method approach employing behavioural, neuroimaging and
hormonal analyses has revealed several novel neuroendocrine actions of
kisspeptin in human behaviour, ultimately with clinical potential. We have
shown that kisspeptin administration to healthy men enhances limbic brain
activity (the main behavioural system), specifically in response to sexual stimuli.
Furthermore, these changes in brain activity correlate with associated behavioural
parameters such as reward, mood, and sexual aversion, providing key functional
significance. In addition, attraction is a key initiator of sexual behaviour in
humans and so was examined in a further study. Here, kisspeptin increases brain
activity specifically in ‘attraction and beauty centres’ in direct response to
olfactory and visual attraction cues. The next step in this series of studies was to
translate these findings into patients for the first time. Hypoactive Sexual Desire
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Disorder (HSDD) is characterised by a deficiency of sexual desire with marked
distress and affects up to 10% of men and women. Current treatment options are
limited in safety and effectiveness. Kisspeptin administration to men with HSDD
(n=32) potently increases penile tumescence (by 56%,P=0.002) and sexual
desire (P=0.02), through modulations of sexual brain processing. In women with
HSDD (n=32), kisspeptin administration increases self-reported ratings of
feeling ‘sexy’ (P=0.03), with associated sexual brain processing changes.
Collectively, these studies lay the foundation for future clinical applications of
kisspeptin in patients with psychosexual disorders.
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Intriguing aspects in the management of hypothalamic amenorrhea
Sarah Berga

Dept OBGYN, Jacobs SMBS | UB SUNY, OBGYN & Women’s Health
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The proximate cause of functional hypothalamic amenorrhea (FHA) is reversible
suppression of GnRH drive that results in chronic anovulation and low estradiol
levels that preclude endometrial growth and shedding. Clinical management of FHA
requires not only understanding the neuromodulation of GnRH drive, but also how
cognitive and behavioral concomitants suppress GnRH drive. FHA results in a
constellation of neuroendocrine concomitants that include activation of the
hypothalamic-pituitary adrenal (HPA) axis and suppression of the HP-thyroidal
(HPT) axis in addition to insufficient GnRH drive to support folliculogenesis.
Hypercortisolism is the hallmark of stress and may elicit undernutrition and
overnutrition depending on fuel availability, genotype, and individual factors. In
monkeys and women, energy deficiency elicited by undernutrition combined with
increased energy expenditure synergized with social stress to compromise ovulatory
function. In monkeys, when high-fat, high-sugar food was plentiful, stressed
(subordinated) female monkeys ate more than unstressed (dominant) ones and
overeating was reversed by CRH antagonism. Our monkey model of stress-induced
overeating may explain why obesity tracks with social stress in humans. While thin
women with FHA reported attitudes such as perfectionism and high drive for
thinness, attitudes associated with stress-induced overeating remain to be better
characterized. The clinical management of FHA requires identifying and remediating
behaviors that elicit the above constellation of neuroendocrine adaptations. Our
monkey model focused on understanding the role of CRH as a modulator of
GABAergic function and disordered eating. In women, we identified some of the
mechanisms by which cognitive variables associated with FHA and utilized these
insights to pioneer the use of cognitive behavior therapy to reverse FHA and its
neuroendocrine concomitants. The neuroendocrine constellation of FHA results in
antagonism of estrogen and insulin action and results in health consequences beyond
reproduction compromise due to anovulation. Treatment guidelines should recognize
the potential impact of FHA on pregnancy and offspring and acute and chronic
compromise of cardiovascular, brain, bone, and metabolic health.
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Single cell transcriptomic analysis of zebrafish thyroid gland or thyroid
organoids

Sabine Costagliola

IRIBHM-ULB-Brussels, Brussels, Belgium

The thyroid gland regulates growth and metabolism by producing thyroid hormones
in follicles composed of thyrocytes. So far, thyroid cells were thought to be a
homogeneous population. To uncover genetic heterogeneity in the thyrocyte



population and to molecularly characterize the non-thyrocyte cells surrounding
mature follicles or follicles in development, we have developed single-cell
transcriptome atlas of mouse and human thyroid organoids derived from pluripotent
stem cells and zebrafish thyroid gland. Our results identify and validate
transcriptional differences within the nominally homogeneous mature thyrocyte
population. Furthermore, these single-cell transcriptome analyzes identified cells
that form the "niche" involved in thyrocyte development and maturation in vivo and
in vitro, such as immune cells, fibroblasts, and cardiac cells. In addition, we identified
TGF-beta as a negative regulator of thyroid maturation in vitro. Our study highlights
the potential of molecular characterization of single cells for understanding and
improving thyroid development and maturation in vivo and in vitro.

Bullets:

e Organoids

e Zebrafish

o Pluripotent stem cells

o Single cells RNAseq

o TGF beta pathway
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The non-codin§ prostate cancer genome

Nathan Lack '

Vancouver Prostate Centre, University of British Columbia, Vancouver,
BC, Canada; *Department of Medical Pharamcology, School of Medicine,
Koc University, Istanbul, Turkey; *Ko¢ University Research Centre for
Translational Medicine (KUTTAM), Kog¢ University, Istanbul, Turkey

Understanding the mechanisms that underly prostate cancer initiation and
progression requires a comprehensive annotation of the cancer genome. While
most research has focused on protein coding genes, there is increasing basic and
clinical evidence that the much larger non-coding genome plays a critical role in
prostate cancer tumourigenesis. The non-coding genome harbours numerous
functional elements that regulate the expression of all protein-coding genes,
including oncogenes and tumour suppressor. Genetic alterations to these
regulatory elements can drive tumour development, progression, and response
to therapy. The development and adaptation of functional genomic methodologies
has allowed us to begin to annotate the non-coding genome and characterize the
impact on gene expression in prostate cancer. By looking beyond only protein
coding genes to the DNA that controls expression, we can gain a better
understanding of how prostate cancer arises and how to effectively treat this lethal
disease.
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Cellular plasticity and neuroendocrine phenotypes in prostate cancer
Amina Zoubeidi

Canada Research Chair (Tier 1), Professor at the Dept. of Urologic Sciences,
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Lineage plasticity has been postulated to contribute to the failure of targeted- and
immuno-therapies. In prostate cancer (PCa), the discovery that advanced
metastatic castration-resistant PCa (CRPC) classified as adenocarcinoma remains
fueled by the androgen receptor (AR) has ushered the development of potent AR
pathway inhibitors (ARPIs), notably abiraterone and enzalutamide undoubtedly
benefiting the survival of patients with advanced disease. However, a subset of
patients (~20%) relapse with tumors that are no longer dependent on AR activity
and, instead, activate lineage programs including stem cell and neuronal
pathways. These tumors, termed treatment emergent neuroendocrine prostate
cancer (tINEPC), are particularly aggressive in that no targeted therapeutic
strategies exist, leading to a poor prognosis with an overall survival of only 1 year.
Managing NEPC patients and developing novel therapeutic strategies have so far
proven challenging due to knowledge gaps in the underlying molecular
mechanisms governing tumor cell plasticity and neuroendocrine differentiation.
Despite similar genetic profiles, CRPC and NEPC are distinguished by extensive
transcriptional landscape rewiring. To begin addressing this, we integrated
genomic, transcriptomic, epigenomic, and proteomic data that has informed us
that ARPI therapy can activate a lineage switch owing to dynamic and reversible
epigenetic regulations. The changes in the epigenetic landscape create an
favorable environment for transcription factors to be ‘“reprogrammed”. In
particular, we uncovered new androgen receptor (AR) binding sites that allow
AR to flow between alternative binding profiles and identified the neuronal
determinant factor ASCLI1 to facilitate phenotypic switching guided by the
epigenetic modifier EZH2. This cross talk between lineage determinant
transcription factors creates an opportunity to targeting EZH2 in lineage
plasticity. Hence, these pre-clinical data have guided the initiation of a new
arm in the Genomic Umbrella Neoadjuvant Study and other Biomarker Trials
(NCT04812366) using EZH2 inhibitor.
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Targeting androgen receptor-persistent signalling in advance prostate
cancer

Adam Sharp
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Prostate cancer is the most commonly diagnosed non-cutaneous malignancy in men
and aleading cause of male mortality. The androgen receptor (AR) remains the major
therapeutic target with therapies that inhibit the AR signaling axis improving the
outcome for patients with advanced castration-sensitive and castration-resistance
prostate cancer. Despite these advances, primary and secondary resistance to AR
targeting therapies is common, with evidence of ongoing AR signaling in the
majority of cases. This is, in part, driven by the emergence of AR aberrations that
include AR amplification, AR activating mutations, and constitutively active AR
splice variants, that drive resistance to therapies targeting the AR. Nearly all currently
available AR signaling axis inhibitors function through the AR ligand binding
domain and have limited/no activity against AR aberrant oncogenic signaling.
Therefore, the discovery and delivery of new therapeutic strategies that can block AR
aberrant signaling, remains an area of unmet clinical need. Attractive strategies to
overcome persistent oncogenic AR signaling include targeting AR transcription, AR
RNA splicing, AR co-regulator activity, the AR N-terminus, and AR degradation, to
directly impact aberrant AR activity. These approaches are currently in clinical
development and undergoing evaluation in early phase clinical trials.

DOI: 10.1530/endoabs.90.518.3

Ocxidative stress in thyroid disease?
$19.1

Iodine deficiency disorders

Murat Faik Erdogan

Ankara University School of Medicine, Department of Endocrinology and
Metabolism, Ankara, Turkey

Iodine deficiency (ID) is a public health problem and has considerable
consequences other than endemic goiter, known as iodine deficiency disorders
(IDD). Neonatal hypothyroidism, growth retardation, and cretenism are the
results of severe ID. Neuronal migration and myelination of fetal brain requires
iodine. Thus, insufficient iodine intake during pregnancy may cause permanent
fetal brain damage. ID in prenatal period and early childhood has unfavorable
effects on cerebral development. The duration and severity of maternal ID were
suggested to be associated with worse clinical outcomes. Iodine requirement
which is 150 pg/d increases toover 250 pg/d during pregnancy. On the other hand,
the effect of mild-moderate ID on the long term neuromotor development of fetus
is not well established. Severe ID in pregnancy is also thought to be a risk factor
for pregnancy outcome, such as stillbirth , miscarriage, preterm delivery, and birth
of small-for-gestational weight babies. Although ID can be easily prevented by
quite inexpensive iodization strategies, it continues to be the most important cause
of irreversible but also preventable mental retardation worldwide. However this
strategy alone is inefficient during the pregnancy and lactation period. World
Health Organization (WHO) recommends 250 pg/d iodine intake for pregnant and
lactating women whereas routine supplementation programs with iodized salt
provides about 100 -150 pg/d. Thus, routine iodine containing supplements are
much recommended in the United States and Europe but current data indicates
that it has not become much widespread.
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Impairment of the HPA axis after treatment with glucocorticoids
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1% of western populations take chronic oral corticosteroids and this rises to 3% in
subjects aged over 70 years old. When inhaled, topical and parenteral steroids are
added to this burden, iatrogenic Cushing’s becomes a major health issue. High doses
of medroxyprogesterone acetate can cause glucocorticoid effects and drug
interactions may impair the metabolism of some glucocorticoids (eg fluticasone),
thereby increasing their potency. Patients may develop the classical features of
Cushing’s including growth failure, osteoporosis, myopathy and CVS risk factors all
of which contribute to increased mortality. In our unpublished meta-analysis of 128
studies comprising 51,380 patients with inflammatory disease taking corticosteroid
therapy, SMR was 1.84 (CI 1.27-2.41) with dose of glucocorticoid associated with
higher SMR. Through the HPA feedback mechanism, iatrogenic Cushing’s leads to
adrenal suppression and low endogenous cortisol levels. Adrenal suppression
depends upon the potency of preparation used, its dose, route and duration of
administration. There are no “hard and fast rules”, but adrenal suppression should be
anticipated in any patient taking the equivalent of 7.5 mg prednisolone/day for over 3
weeks. The diagnosis relies on a low circulating cortisol concentration that fails to
respond adequately following a short synacthen test (250 mg ACTH). Circulating
ACTH concentrations may be reduced as are ACTH dependent steroids such as
DHEAS. In the absence of an evidence base for management, a “treat whilst we wait”
policy seems the safest way forward. Patients taking the daily equivalent of 7.5 mg
prednisolone are unlikely to experience clinical features of adrenal withdrawal;
however supplemental doses of steroid may be required in the event of intercurrent
illness in patients taking <20 mg prednisolone/day or equivalent. Patients
withdrawing from corticosteroids frequently experience fatigue, poor sleep,
impaired QoL, arthralgia and have a risk of adrenal crisis. Patients should be issued
with a Steroid Alert card and counselled regarding increasing steroid doses with
stress/ intercurrent illness. Switching patients to tailored and more physiological
doses of hydrocortisone is advocated by some. Clinical trials of selective inhibitors of
11b-HSD1 are underway in an attempt to mitigate against iatrogenic Cushings.
Finally, ongoing education around surveillance, diagnosis and risk of adrenal crisis
across patients and other clinical specialists is urgently required.
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The impacts of glucocorticoids on brain outcomes and behaviour
Joanna Spencer-Segal

Department of Internal Medicine, Division of Metabolism, Endocrinology,
and Diabetes, Michigan Neuroscience Institute, Ann Arbor, Michigan,
United States

Critically ill patients are exposed to high levels of corticosteroids during their
illness. While corticosteroid treatment has a modest effect on illness severity and
survival dependent on the underlying diagnosis, observational and randomized
data suggests that it also influences long-term neuropsychiatric outcomes. The
mechanisms by which corticosteroid exposure during acute illness alters long-
term brain function and neuropsychiatric risk are unknown. Because of the
importance of the hippocampus for memory and mood and its known
glucocorticoid sensitivity, we hypothesized that corticosteroid treatment during
illness has long-term effects on hippocampal function in survivors. We tested this
hypothesis in male and female mice using a widely used sepsis model, cecal
ligation and puncture. Long-term CLP survivors exhibited anxiety-like behavior,
increased central hypothalamic-pituitary-adrenal (HPA) axis activity, and
persistent systemic and neuro-inflammation. Corticosterone treatment during
illness primarily modified cognitive outcomes, improving non-fear memories
from the time of the illness but impairing the formation of new memories.
Corticosteroid-treated mice showed persistent downregulation of activity-
dependent hippocampal genes suggesting a sustained decrease in hippocampal
neural activity. The results suggest that corticosteroid treatment during sepsis
influences hippocampal function in survivors via long-lasting changes to
hippocampal activity. The relationships between gene expression, behavior, and
neuroendocrine activity pointed to the importance of neural activity as well as
inflammation and oxidative metabolism in functional outcomes.
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The socioeconomic consequences of Cushing’s syndrome: a nationwide
cohort study
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Endogenous Cushing’s syndrome (CS) causes a host of recognized physical and
psychological complications, but the socioeconomic consequences of CS have not
been as well-described. We recently conducted a comprehensive analysis of how
patients’ socioeconomic factors change before diagnosis and after treatment
compared to healthy controls. In a Danish nationwide cohort, patients with CS had
lower rates of employment, lower income, delayed educations, and negatively
affected family lives. The negative socioeconomic trends began up to six years before
the CS diagnosis was made. Both our data and previous studies indicate that
socioeconomic factors show some improvement after treatment, but never fully
normalize and the prognosis varies considerably by patient factors. The management
of non-somatic issues in patients during their recovery phase lacks evidence-based
guidance. Multiple studies have identified recurring themes of unmet patient needs.
Incorporating initiatives on patient education, support groups, and specialized
rehabilitation into clinical practice could address some of these issues.
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Myokines in health, resilience and disease
Cedric Moro
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The health benefits of exercise are well-recognized and are observed across
multiple organ systems. These beneficial effects reduce disease risk and mortality.
The molecular mechanisms that underlie the beneficial effects of exercise,
however, remain poorly understood. With emergence of —omics technologies, the
number of exercise-associated signalling molecules that have been identified has
rapidly expanded. Signalling moieties released by skeletal muscle are defined as
myokines. They can be released during acute and/or chronic exercise and exert
their effects through endocrine, paracrine and/or autocrine pathways. Myokines
have beneficial effects on the immune, cardiovascular, metabolic and neurological
systems. However, very few of them have been shown to target adipose tissue, in
particular in humans. We recently identified Growth and Differentiation factor 15
(GDF15) as a novel myokine. GDF15 is rapidly released in response to muscle
contraction to promote lipolysis in human white adipose tissue. Since GDF15 has
emerged as an interesting anti-obesity therapy through its central effects on appetite
suppression, potential peripheral effects should not be neglected.
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The role of exosomes in clinical aspects of metabolic disease
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Extracellular vesicles (EVs) constitute a novel biological entity to identify
biomarkers, and as active players in the development of liver diseases. Omics
technologies have been widely applied to characterize the content and function of
EVs secreted by liver cells in different pathological scenarios including drug-
induced liver injury (DILI), NAFLD and metabolic syndrome. Thus, transcrip-
tomics and proteomics of these EVs have provided several low invasive candidate
biomarkers for cirrhosis in serum and urine. The transcriptomic analysis of EVs
and the cells that secrete those EVs made possible the identification of a sorting
RNA signal that can incorporate the RNAs into the EVs to be exported out of the
cells. Another important contribution of the omics technologies to the hepatic
EVs, in this case done by metabolomics has been the demonstration that hepatic
EVs carry several active enzymes that are able to modify the serum metabolic
composition what could have important implications for endothelial functioning.
The integration of several omics technologies combined by using different
experimental settings including the analysis of the cells, the EVs secreted by those
cells, and the cells exposed to those EVs allow to dissect the EVs-mediated
mechanisms underlying the development and progression of liver diseases and it
provides novel therapeutics targets.
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Diagnosis of GHD in adults
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Adult GH deficiency (AGHD) is a common sequela in patients with pituitary or
brain tumors or in patients with a history of traumatic brain injury or cranial
irradiation. In addition, approximately one third of children who were diagnosed
with GH deficiency will remain GH deficient as adults. Since AGHD is
characterized by diminished cardiovascular health, abnormal body composition,
decreased muscle strength and aerobic capacity, poor quality of life, and
increased mortality, it is important to make this diagnosis and to offer appropriate
GH replacement therapy to these patients. In order to do so, it is necessary to
select the appropriate patients to test and to understand how to perform and
interpret the panoply of tests that have been devised to make the correct diagnosis.
In patients with panhypopituitarism or in adults with a history of childhood-onset
GHD due to a genetic or an identified organic cause, a low serum IGF-I is
sufficient to make the diagnosis of AGHD. In all other patients, a growth hormone
stimulation test is required, since a single random measurement of GH, which is
secreted in a pulsatile fashion, lacks precision and because a significant number of
patients with AGHD will have normal levels of IGF-I. The various GH
stimulation tests and the controversies regarding their interpretation will be
discussed in the context of identifying those patients who are at high risk of
having AGHD.
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The X chromosome and male fitness
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Male infertility affects 7% of the general population and in about 50% of cases the
aetiology remains unknown. The routine genetic testing is based on karyotype
analysis and the screening of Y chromosome deletions. For long time the role of
the other sex chromosome, the X chromosome, in spermatogenesis remained
largely unexplored. While both sex chromosomes are derived from a pair of
autosomes around 300 million years ago, their current size and gene content
differs dramatically. The X chromosome has remained relatively stable in
magnitude with around 155 Mb, the Y chromosome decreased to around 55 Mb.
The importance of the Y chromosome in male fitness is undeniable since it
contains the SRY gene and other testis specific genes relevant to normal
spermatogenesis. Although some earlier study predicted that the evolutionary
history of the X chromosome indicates its potential specialization in male fitness,
up to recently, only three genes (among them the androgen receptor gene) were
considered candidate genes for male infertility. In order to provide a
comprehensive picture on the role of the nearly 800 protein-coding genes on
the X chromosome, we performed a large-scale screening in 2,354 azoospermic/-
cryptozoospermic men from four independent cohorts. We identified a total of 55
novel genes not previously linked to male infertility. Among them 21 genes
recurrently mutated and strongly associated with and 34 genes moderately
associated with azoospermia/cryptozoospermia,. The most frequently affected
prioritized gene, RBBP7, was found mutated in 10 men across all cohorts, and our
functional studies in Drosophila support its role in germ stem cell maintenance.
Collectively, this multicentre study represents a significant step towards the
definition of the missing genetic etiology in idiopathic severe spermatogenic
failure and significantly reduces the knowledge gap of X-linked genetic causes of
azoospermia/cryptozoospermia, contributing to the development of future
diagnostic gene panels.
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The Leydig cell biomarker INSL3 as a predictor of age-related
morbidity

Ravinder Anand-Ivell

School of Biosciences, University of Nottingham, Nottingham, United
Kingdom

Insulin-like peptide 3 (INSL3) is produced by the mature Leydig cells of the adult
testes and secreted into the bloodstream in a constitutive manner, where it
represents an important biomarker of Leydig cell functional capacity. It
specifically activates the G-protein-coupled receptor, RXFP2, which is expressed
on Leydig cells themselves, on male germ cells, and on bone cells, where INSL3
promotes healthy bone physiology. Unlike testosterone, INSL3 exhibits
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negligible within-individual variance, although in a population circulating
INSL3 may vary by up to 10-fold between individuals. By making use of the
European Male Aging Study (EMAS) cohort we investigated the relationship
between circulating INSL3 and the incidence of age-dependent morbidity, in
comparison with total testosterone and other HPG axis parameters. Like
testosterone, INSL3 is an index of hypogonadism and consequently, after
correcting for age, correlates with conditions such as diabetes, cardiovascular
disease, sexual function, hypertension, bone density, and frailty. Such
associations may be due to the mutual relationships not only between INSL3
and testosterone, but also with BMI, or smoking. However, when multiple
regression analysis was used to assess such relationships between morbidity in the
second phase of the EMAS study and either INSL3 or testosterone in the same
individuals in the first phase of the study, with blood samples collected 4 to 5
years previously, then INSL3 was significantly and independently predictive for 6
of the conditions later assessed, whereas testosterone was predictive for only 3 of
these. Because of its low within-individual (though high between-individual)
variance, even over long periods of time (several years at least), circulating
INSL3 is an excellent biomarker for possible hypogonadism and dependent future
conditions. Our current research is investigating the mechanisms behind these
relationships and addressing the question why some individual men may have
high or low INSL3 throughout their adult lives.
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Obesity and metabolic syndrome in Type 1 Diabetes

Raquel N Faradji

SMNE President, RENACED-DT1 Director, Clinica EnDi Director, Centro
Médico ABC, Mexico City, Mexico

In recent years there has been an increase in the incidence and prevalence of
overweight and obesity around the world. Overweight and obesity are more
common among people living with type 1 diabetes (T1D) than originally
anticipated' . The SEARCH study found 21% of T1D patients are overweight?
and 12.6%" are obese. The T1D Exchange Study found an obesity rate of 13.1%
in adolescents* . The DCCT-EDIC Study found that the obesity prevalence, in the
intensive treatment arm, increased from 1% at baseline in the DCCT to 31% at 12
years follow-up of EDIC® . RENACED-DTI1 found 42.4% of overweight and
8.1% of obesity in Mexican patients with TID® . Updated results (2022) will be
presented during the meeting on the prevalence of obesity for the overall
population and for T1D patients for Belgium, Kuwait and Mexico. Risk factors
for overweight and obesity include non-physiological insulin administration route
(subcutaneous), decrease in exercise due to hypoglycemia fear, excessive
carbohydrate intake secondary to hypoglycemia, and hormonal changes' .
Obesity increases the risk of cardiovascular disease. In people living with T1D it
is difficult to quantify the degree of insulin resistance (IR). Those using > 1 IU of
insulin/kg/day are considered IR. IR and metabolic syndrome can also be
calculated by the estimated glucose disposal rate eGDR (7), that takes into
account the waist to hip ratio, presence or absence of h;/perlension and HbAlc.
Patients with eGDR < 7.5 mg/kg/min are considered IR" . Drugs used for type 2
diabetes treatment have been studied in T1D and have demonstrated decrease in
weight and slight improvement in metabolic control in T1D subjects but are not
approved for their use. It is imperative to address, prevent and find treatments for
obesity in T1D.
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Testosterone replacement in metabolic disorders. To give or not to give
Pablo Knoblovits

Endocrinology and Metabolic Division Hospital Italiano de Buenos Aires,
Buenos Aires, Argentina
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Several studies have shown that men with obesity, insulin resistance, prediabetes,
and type 2 diabetes mellitus (DM2) have significantly lower testosterone (T)
levels and a higher prevalence of hypogonadism than men with normal metabolic
status. It is estimated that between 30 and 40% of men with T2DM have low
levels of T, assessed as total T, free T, or bioavailable T. But, as part of the
integrative metabolic system, testosterone has insulin-sensitizing hormone
properties through several mechanisms. So, the metabolic state and the
reproductive axis are normally in a balance of mutual convenience. In that
sense, while low T is a risk factor for a future metabolic condition, any metabolic
condition is a risk factor for developing low T. I will discuss the evidence for the
utility of testosterone replacement therapy in hypogonadal men to improve
metabolic status. In men undergoing treatment with changes to healthier habits,
does the addition of exogenous T improve the results of these treatments?

DOI: 10.1530/endoabs.90.JS5.2

JS5.3

Abstract unavailable
DOLI: 10.1530/endoabs.90.JS5.3

Endocrine Abstracts (2023) Vol 90



25th European Congress of Endocrinology 2023

EYES Symposium

Endocrine Abstracts (2023) Vol 90



EYES1.1

Abstract unavailable
DOI: 10.1530/endoabs.90.EYES1.1

EYES1.2

Obesity fuels prostate cancer: A source of diagnostic biomarkers and
therapeutic targets
Andre Sarmento-Cabra
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Nutrition (CIBERobn), Cordoba, Spain

1 1,234

In the last years, obesity, and its associated metabolic comorbidities, have been
proposed as risk factors for prostate cancer (PCa) development and linked to a
more aggressive disease (e.g., PCa with poor prognosis, shorter time to develop
biochemical recurrence and metastasis, and associated with increased mortality).
In this sense, PCa represents the most common cancer-type in developed
countries among men and it is one of the leading causes of cancer-related deaths
in this collective, representing a major health problem worldwide. Unfortunately,
early detection and clinical management of PCa face severe limitations.
Currently, PCa initial diagnosis is mainly based on plasma prostate specific
antigen (PSA) levels, a biomarker that exhibits profound drawbacks (i.e., poor
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specificity and predictive value). Particularly, when plasma PSA levels range
between 3-10 ng/ml, also known as “grey zone”, the sensitivity, specificity, and
predictive capacity of PSA is significantly worsened. Consequently, a high
number of biopsies are required to detect the tumors, reducing patient quality of
life. Likewise, clinical management of advanced PCa also faces major limitations,
including the development of resistance to hormonal (i.e., AR pathway inhibitors)
and chemical therapies (e.g., taxanes). Hence, new non-invasive and personalized
diagnostic/prognostic biomarkers, as well as more effective therapeutic tools for
PCa are urgently needed. In line with this idea, the endocrine/metabolic
alterations that occur under an obesity state, impact normal prostate gland
function; however, the precise mechanisms involved in the pathological
association between obesity and cancer are still not fully elucidated. In this
context, recent studies from our and other groups have demonstrated that factors
belonging to different endocrine/metabolic systems (e.g., ghrelin axis, adipo-
kines) as well as molecular components involved in the regulation of the
transcriptome (e.g., miRNome, splicing machinery) are significantly altered in
PCa samples, which might be useful as diagnostic/prognostic biomarkers and
therapeutic targets (particularly under obesity conditions).
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Circulating DNA to identify targetable mutation in
metastatic endocrine cancers
NSA3

Circulating DNA to identify targetable mutation in metastatic
endocrine cancers
Rodrigo Toledo'?

Gastrointestinal and Endocrine Tumors Group, Vall d’Hebron Institute of
Oncology (VHIO), Vall d’Hebron Barcelona Hospital Campus, Barcelona,
Spain; “Centro de Investigacion Biomédica en Red de Cancer
(CIBERONC), Institute of Health Carlos IIT (ISCIII), Madrid, Spain

Pheochromocytomas or Paragangliomas (PPGLs) are catecholamine-producing
tumors with a 15% to 20% risk of developing metastasis, which is related to poor
prognosis and shorter survival. Despite PPGL metastasis can present an indolent
course for years, it eventually progresses leading to the death of the patient. As is
usually the case for rare tumors, drug development for PPGL has been very slow
and there are currently no effective therapies for progressive PPGL metastasis.
We here applied a circulating tumor DNA (ctDNA)-based approach to a) assess
the prognostic value of the levels of ctDNA analyses, b) to characterize the
genomic landscape of metastatic PPGLs, and c) to identify potential therapeutic
targets that can guide personalized treatments to the patients. We will present the
results of our ctDNA-based analysis in a large cohort of metastatic PPGLs from
an international consortium composed of groups from the ENSAT and AS
Networks, and other groups.
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Should diabetes insipidus be re-named?
D1.1

Pro: Should diabetes insipidus be re-named?

John Newell-Price

Department of Oncology and Metabolism, The Medical School, University
of Sheffield, Sheffield, United Kingdom

All those involved in delivery of health care are obliged to deliver safe and
effective management for patients. Effectiveness is often achieved where
specialists for the condition are involved. In contrast, patient-safety depends of
recognition of the condition in question and then use of appropriate treatment and
management, regardless of who is seeing the patient. This is particularly the case
where there may be a rare disease confused for a common one, and where the
treatments needed are completely different. It is in this scenario that there isan

bsolute need to r the condition formally known as ‘diabetes
insipidus’. Patients with this condition may present to the generalist and be
confused with patients who have ‘diabetes mellitus’, with reports for some of
desmopressin not being made available or not being given resulting in life-
threatening dehydration, and for others having frequent glucose finger prick
testing when it was not needed. Whilst the word ‘diabetes’ is time-honoured being
first used around 250-300 BC and is derived from Greek meaning ‘syphon — to
pass through’, it has no place in the 21st century as a descriptor for the
pathophysiological condition of ‘AVP deficiency or resistance’; the continued
use of ‘diabetes insipidus’ perseverates patient risk. and for this reason its use
must be abandoned. There are precedents for name change in medicine, and
although this takes time and effort to achieve, the end goal of enhancing patient
safety justifies the endeavour!
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Con: Should diabetes insipidus be re-named?

Stylianos Tsagarakis

Department of Endocrinology and Diabetes, Evangelismos Hospital,
Athens, Greece

Recently, a position statement of a working group for renaming diabetes insipidus
(DI) appeared in several renowned endocrine journals aiming to promote a change
in the established name of DI. According to this position statement, the major
arguments for renaming DI are: (a) it does not optimally reflect the underlying
pathophysiology (b) it is often confused with diabetes mellitus (DM) leading to
treatment errors and consequent adverse outcomes for patients. Although the
above arguments sound reasonable there are still good reasons against changing
the name of DI. Diabetes insipidus is a well-established medical term that has
been in use for many years. The term “diabetes” runs deep in history and elegantly
and accurately describes polyuria which is the hallmark symptom in all patients
with DI. On the other hand, nowadays only a proportion of DM patients suffer
from polyuria, while even more inappropriate is the use of terms like “pre-
diabetes”. So, renaming DI and maintaining DM does not sound a choice which
optimally reflects the underlying pathophysiology and clinical presentation of
these disorders. What is true, for both health care providers and patients, is that
the real need to change the name of a rare disease like DI, is its potential confusion
with a very common disease like DM. However, is it certain that renaming DI will
solve the existing problems? Owing to its rarity, DI is often neglected by health-
care professionals, and increased awareness of this disease is urgently needed. In
line with this, non-availability of desmopressin has been noticed in many
emergency situations and obviously this is not going to be corrected by renaming
DI. Also, a substantial proportion of patients with central DI suffer from
additional anterior pituitary hormone deficits which if neglected are equally
detrimental for the patients. So, renaming DI can only partly improve a situation
for which the major challenge is to increase awareness and improve education and
upskilling of healthcare workforce, to avoid serious untoward events during the
emergency care of these rare patients. It should also be noticed that changing the
name of DI would likely create problems with statistical reporting and library
database searching, while the suggested use of both names for some years from
now-on will add more complexity for both patients and non-aware healthcare
providers. In conclusion, like for most rare diseases it may be more productive to
focus on improving patient care and finding better ways of management, rather
than changing its name.
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Testosterone supplementation for the aging male: curse or
blessing?
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Should patients with adrenal incidentaloma and auton-
omous cortisol secretion be treated with surgery?
D3.1

Pro: Should patients with adrenal incidentaloma and autonomous
cortisol secretion be treated with surgery?

Olivier Chabre

Univ.Grenoble Alpes, Service d’Endocrinologie CHU Grenoble Alpes,
Unité Mixte de Recherche INSERM-CEA-UGA UMR1036 38000 Grenoble
Alpes France

Adrenal incidentalomas (Al) are recognized more and more frequently, due to the
widespread use of CT. Although unexpected, these tumors raise the question of a
putative morbidity related either to their proliferation potential or to their
endocrine secretion. Regarding proliferation it is now established that a low (<10
UH) and homogeneous density on unenhanced CT scan is specific for a benign
adrenocortical adenoma, which do not need to be operated for fear that they may
become malignant. Regarding secretion some patients may have previously
unrecognized overt Cushing’s syndrome (CS) and should be operated. By contrast
there is a debate regarding patients with no overt CS, but an autonomous secretion
of cortisol (ASC), defined by plasma cortisol level>50 nmol/l after 1 mg
dexamethasone-suppression.

We will argue here that many of these patients should also benefit from surgery,

based on the following points:

- There is good evidence for an association of ASC with diabetes, hypertension,
and an increased mortality, both cardiovascular and global.

- Several retrospective studies reported that patients with ASC who were operated
showed improvement of hypertension and metabolic control.

- One recent prospective randomized controlled study demonstrated improvement
of hypertension and metabolic control and the promising results of another larger
randomized control are expected soon.

- A meta-analysis of laparoscopic unilateral adrenalectomy has reported no
mortality and very little morbidity: for Al with ASC there may be transient
adrenal insufficiency, related to the previous hypothalamic/pituitary suppres-
sion by ASC, but this must be understood as another proof that ASC does have
significant clinical effect.

- The cost of surgery is considerably lower than the alternative of a life-long
medical anticortisolic treatment.

We believe that these points should lead us to perform adrenalectomy in most
patients with AT and confirmed ASC who do not have specific risks for surgery
and who accept it.
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Con: Should patients with adrenal incidentaloma and autonomous
cortisol secretion be treated with surgery?
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Department of Clinical and Biological Sciences, S. Luigi Hospital,
University of Turin, Turin, Italy

Background

Adrenocortical carcinoma (ACC) is a rare cancer associated with hereditary
syndromes in 10% of cases. However, data on germline variants (GVs) in adult
patients with sporadic ACC are limited.

Methods

We analyzed germline DNA from 150 adult patients with sporadic ACC
sequentially referred to our centers between 1998-2019. We designed a custom
panel of 17 genes potentially involved in the pathogenesis of ACC: AIP, APC,
ARMCS5, ARNT, BRCAI, BRCA2, CTNNBI, IGF2, MEN1, MSH2, MSH6,
PDESB, PDE11A, PRKACA, PRKACB, PRKARI1A, and TP53. NGS data were
analyzed by a semi-automated bioinformatic pipeline. All GVs were studied using
effect predictor tools (PolyPhen and SIFT). Specific databases (ClinVar,
Varsome, gnomAD, IARC TP53, HGMD) were used for variant classification
according to ACMG criteria. Variants interpreted as pathogenic (P) or likely
pathogenic (LP) were considered as positive. Clinical, pathological and genomic
data were analyzed in different Cox models to study prognostic impact of
covariates for disease-free survival (DFS), progression-free survival (PFS) and
overall survival (OS).
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Results

We identified 21 unique GVs in in 9 genes including APC (n=3), ARMCS5 (n=3),
MSH2 (n=3), PDE11A (n=3), TP53 (n=3), MSH6 (n=2), PDESB (n=2), AIP
(n=1) and CTNNBI1 (n=1). Eleven positive GVs were found in 14/150 patients
(9.3%). We found a new GV in TP53 (G105D) in a patient who was later found to
have a sister with ACC and, for the first time, 3 GVs in ARMCS5 (P731R). Patients
with ARMC5 GVs had large cortisol-secreting tumors and one case displayed
combined pathologic features of ACC and macronodular cortical disease. Positive
GVs were associated with a shorter OS (50 vs 142 months, HR 1.81; 95%CI, 0.86-
3.82,P=0.118) and PFS (8 vs 30 months, HR 3.11; 95%CI, 1.57-6.16,P=0.001)
but not DFS (27 vs 32 months, HR 1.07; 95%CI, 0.52-2.22,P=0.845). At
multivariate analysis, known clinical factors (age, surgery of primary ACC, ENSAT
stage, hypercortisolism) were found to have prognostic impact on OS. However,
GVs remained independent predictors of PES and OS in metastatic patients.
Conclusions

In a series of 150 patients with ACC, we found that 9.3% of them had positive GVs.
We describe for the first time the presence of ARMCS GVs in patients with ACC
and we found a novel pathogenic variant of TP53. Pathologic features of one
ARMCS case suggest a possible progression from macronodular adrenal
hyperplasia to ACC. Finally, the present findings suggest that GVs can affect
ACC progression and survival of affected patients.
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How can we use human organoids in EDCs research?

Nicole Caporale

"Human Technopole, Milan, Italy; >Department of Oncology and Hemato-
oncology, University of Milan, Milan, Italy

The pathophysiology of human neurodevelopment entails complex interactions
between individual genetic backgrounds and environmental exposures. Endocrine
Disruptive Chemicals (EDCs), a heterogeneous class of compounds widely
present in our environment, can interfere with human endocrine system and the
effects of this exposure on the developing brain can cause adverse
neurodevelopmental effects. As opposed to previous works focusing on single
compounds, we studied an EDC mixture associated to language delay in a
longitudinal pregnancy cohort study. We integrated the epidemiological results
with in vitro molecular testing on human fetal neural progenitors, and cortical
brain organoids (CBO). Transcriptomic analysis revealed that chronic exposure to
the mixture altered genes related to epigenetic regulation, cell proliferation, and
neuronal maturation. Moreover it down-regulated bona fide ASD-causing genes
(annotated with the highest scores in the Simons Foundation Autism Research
Initiative (SFARI) gene database), thus indicating that EDC exposure interferes
with the same molecular targets implicated in the pathogenesis of ASD cases
caused by genetic mutations. Experimental results were then used to determine
that up to 54% of the investigated women exceeded exposure levels of concern,
emphasizing the need to take mixtures into account for chemical testing, and
providing an integrative framework to guide risk assessment (1). Building on that,
we are deepening our investigation of causal links between endocrine pathways
alteration and developmental neurotoxicity in the ENDpoiNTs project
(https://endpoints.eu/), where we systematically exposed CBO to single
compounds and mixtures of several hormones and EDCs, thus establishing a
molecular and cellular atlas of endocrine impact on the developing human brain
cortex. We also established a novel experimental platform to carry out high
throughput developmental disease modelling and EDC exposure on CBO. We
implemented and benchmarked a new strategy to multiplex CBO from multiple
induced pluripotent stem cell lines (generating mosaic CBO), and leveraged
single cell transcriptomics to deconvolve individual cell identity-using variant
calling. We thus integrated our longitudinal (up to day 300 CBO) single cell
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datasets, where all the relevant clusters of neurodevelopmental cell populations
were annotated and analysed, and we deeply characterised specific neuronal
(excitatory and inhibitory lineages) and glial developmental trajectories. This
work represents a unique resource for using brain organoids to perform disease
modelling at scale, towards an in vitro epidemiology paradigm, for neurotox-
icological studies on multiple genetic backgrounds.
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Lipodystrophies: Are they really rare?
Baris Akinci
Dokuz Eylul University, Izmir, Turkey

Lipodystrophy is a rare disease characterized by generalized or partial lack of
adipose tissue. Lipodystrophy is associated with leptin deficiency and leads to
severe insulin resistance and metabolic abnormalities. A previous literature
review reported an estimated prevalence of less than one in a million based on the
assumption that only one-fourth of the patients with lipodystrophy may have been
reported. Later, the prevalence of lipodystrophy was estimated through a search of
electronic medical records that revealed a prevalence of 1.3-4.7 cases/million.
The prevalence of lipodystrophy in Europe was reported as 2.63 cases/million
(0.96 and 1.67 cases/million for generalized and partial lipodystrophy,
respectively). In contrast to previous estimates, a recent study in the United
States (US), using large clinical cohorts, reported an estimated clinical prevalence
of lipodystrophy disorders of 1 in 20,000 individuals, with an estimated genetic
prevalence of disease of ~ 1 in 7,000 in the general population. In this session, we
will shortly review the natural history of lipodystrophy and try to understand why
lipodystrophy is an underdiagnosed condition and many patients with
lipodystrophy experience a long journey to diagnosis. We will look at specific
subtypes of lipodystrophy which create a real diagnostic challenge. We will also
have a deeper look at the recent US prevalence study and discuss the possibility of
overestimation of the prevalence of lipodystrophy based on the methodology
used. Finally, we will explore innovative ways of diagnosing lipodystrophy and
overview basic tips that can help overcome this diagnostic challenge.
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Identifying new receptors in the regulation of fertility

Daniel J Bernard

Department of Pharmacology and Therapeutics, McGill University,
Montreal, Quebec, Canada

Inhibins and activins were discovered based on their abilities to inhibit and
stimulate follicle-stimulating hormone (FSH) secretion from pituitary gonado-
trope cells. These ligands are members of the TGFbeta superfamily of secreted
ligands. Current dogma suggests that activin B produced by gonadotropes
stimulates FSH production in an autocrine/paracrine manner. Inhibins A and B
from the gonads suppress FSH by competing for binding to activin receptors. This
binding is aided by the co-receptor betaglycan. Recent research from our lab
challenges elements of this model. First, inhibins A and B use distinct co-
receptors in gonadotropes to suppress FSH. The newly discovered inhibin B co-
receptor, TGFBR3L, may be a new drug target to regulate FSH levels. Second,
activin B is dispensable for FSH production. Rather, another TGFbeta ligand,
myostatin, which is produced in skeletal muscle, is the main driver of FSH
synthesis. Myostatin shares properties with activins, including some receptors and
soluble binding proteins. This explains, in part, the misattribution of activin action
in FSH regulation. We will discuss the clinical significance of these findings.
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New medical treatments for Graves’ orbitopathy new guideline on
immunological treatments

Petros Perros'~

"Department of Endocrinology, Royal Victoria Infirmary, Newcastle upon
Tyne, United Kingdom; Translational and Clinical Research Institute,
Newecastle University, Newcastle upon Tyne, United Kingdom

Graves’ orbitopathy (GO) affects 20-40% of patients with Graves’ disease. Some
patients require several treatment modalities with outcomes that are often far from
ideal. The quest for disrupting the autoimmune process with targeted therapies
began with the emergence of biologics developed for rheumatoid arthritis. In the
meantime basic research revealed an important potential role for cross-talk
between the TSH and IGF-1 receptors on orbital fibroblasts. This attracted
commercial interest, which steamrolled a monoclonal antibody into the GO
therapeutic arena. Teprotumumab, an IGF-1 receptor blocker and a failed anti-
cancer drug, was revived and repurposed. Thus a new era was born, unveiling
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unprecedented efficacy in GO including reduction in proptosis and resolution of
diplopia. But this came with significant baggage. Unexpected side-effects, a
significant relapse rate and an extraordinary high cost. Clinicians in the USA (the
only country where the drug is licensed presently) have embraced it and seem to
use it widely including for patients with characteristics that were exclusionary in
the clinical trials that led to FDA approval. The commercial success of
teprotumumab has stimulated interest in the drug development industry and
currently several trials are underway in a race to bring competitors to the market.
This is good news for patients with GO, but the soaring costs are a concern. The
teprotumumab paradigm brings to the forefront two important questions: do
endocrinologists have the power to prevent the emergence of GO among their
patients with Graves’ disease and bypass the need for astronomically expensive
treatments? Do professional organisations have a role in curtailing the greed of
the pharmaceutical industry? There is ground to argue that the answer to both
questions is yes. Recent guidance from the European and American Thyroid
Associations joint Consensus Statement and from the European Group on Graves’
Orbitopathy have provided their valuable perspectives.
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World Health Organization new classification of endocrine
tumors (WHO 2022): What’s new in neuroendocrine
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Osteoporosis in women with hypothalamic amenorrhea,
diagnosis and management
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Pituitary dysfunction in trauma

Fahrettin Kelestimur

Department of Endocrinology, School of Medicine, Yeditepe University,
Istanbul, Turkey

The leading causes of TBI which may result in pituitary dysfunction are car
accidents, falls, sports-related head injuries, violence and war accidents. The
prevalence of pituitary dysfunction is approximately 15% following TBI. GH is
the most common hormone lost after TBI, followed by gonadotropins (FSH and
LH), ACTH and TSH. The proposed pathophysiological mechanisms responsible
for the development of pituitary dysfunction after TBI include sella turcica
fractures, genetic predisposition, autoimmunity, ischemic changes, hypoxia,
increased intracranial pressure, diffuse axonal injury, and persistent neuroin-
flammation. Recent studies revealed that pituitary dysfunction may also occur in
athletes dealing with combative sports including boxing, kickboxing and football.
These types of sports are characterized by chronic repetitive head trauma and they
are accepted as mild TBI (mTBI) or concussion. The pituitary volume on MRI in
retired boxers with hypopituitarism is significantly lower when compared to the
boxers with normal pituitary function and healthy subjects. Pituitary dysfunction
in TBI victims including athletes may occur during acute phase just after head
trauma, it may improve with time or new deficiencies may develop during follow-
up. Severity of TBI, patients demographics, radiologic abnormalities and
hypopituitarism, ACTH deficiency in particular during acute phase are the risk
factors for TBI-induced pituitary dysfunction. Cortisol, thyroid hormone and
AVP deficiencies should be investigated during early phase after TBI and
screening of gonadotropins and GH is recommended to be delayed 6 to 12 months
following TBI. Hypopituitarism may be very easily overlooked because of non-
specific or mild symptoms at least in some patients. For this reason, the great
majority of the patients suffered from TBI remain undiagnosed and untreated. We
recommend an approach to the diagnosis of pituitary dysfunction in the patients
with head injury history in routine clinical practice. Treatment of hypopituitarism
due to TBI is the appropriate replacement of deficient hormones.
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Advantages and disadvantages of surgery, radioactive iodine, and long-
term anti-thyroid drug therapy for Graves’ hyperthyroidism

Marek Ruchala

Department of Endocrinology, Metabolism and Internal Medicine, Poznai
University of Medical Science, Poznaii, Poland

Graves’ disease (GD) is an autoimmune thyroid disorder being the most frequent
cause of hyperthyroidism in iodine-sufficient countries. There are three main
ways to treat GD: pharmacotherapy, radioiodine treatment (RAI) and
thyroidectomy. During the lecture certain advantages and disadvantages of
those three methods will be discussed. Advantages of anti-thyroid drugs (ATDs)
include their immunosuppressive action and outpatient therapy. Disadvantages
are higher relapse rate (about 50%, especially in younger patients, with large
goiter, and higher free thyroid hormones), long duration of therapy, side effects
(about 13%) and lack of histopathological verification if concomitant focal
lesions occur. Benefits of RAI is lower risk of relapse (about 15%), outpatient
therapy, no need for hospitalization or anesthesia. It is a good option for older
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patients, with contraindications for surgery. Weaknesses include the need for
following radiation safety procedures, the risk of increase in TRAb level
following therapy and thus exacerbation of orbitopathy, lack of histopathological
verification if concomitant focal lesions occur, and often is associated with the
need for lifelong L-thyroxine substitution. Pros of surgery are histopathological
verification of concomitant lesions, lower risk of relapse (about 10%), decrease of
TRAD level, lower risk of orbitopathy exacerbation. It is a good option for patients
with large or nodular goiter as well as for patients who want to achieve stable
euthyroidism quickly. Cons of surgery are the need for hospitalization and
anesthesia and longer reconvalescence. Treatment of GD may be associated with
side effects or cause permanent damage to the thyroid gland and the need for
hormonal treatment for the rest of patients’ life. Thus, at each stage of the
therapeutic process, an objective judgment made by the physician, taking into
account the needs and preferences of the patient, as well as the available
diagnostic and therapeutic methods, is necessary.
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Menopause and adrenal incidentalomas - a distinct endocrine
association

Sanja Ognjanovic

Clinic for Endocrinology, Diabetes and Metabolic Diseases, University
Clinical Centre of Serbia, Department for Endocrine Tumors and Hereditary
Cancer Syndromes, Belgrade, Serbia

Adrenal incidentalomas (Als) are tumours accidentally detected by various
imaging methods applied without suspecting adrenal pathology, indicating that
most of them are nonfunctional. The most frequent hormonal alteration in Als is
autonomous cortisol secretion (ACS), a condition of altered hypothalamic-
pituitary-adrenal axis activity, established on the biochemical parameters of
hypercortisolism, without phenotype expression of Cushing’s syndrome. Since
mild hypercortisolism is associated with metabolic complications such as
abdominal obesity, insulin resistance, hyperglycemia, atherogenic dyslipidemia,
and hypertension, which are a cluster of the metabolic syndrome, thenew term
’metabolic autonomous cortisol syndrome’ (MACS) has been suggestedfor this
condition.The prevalence of Als ranges from 3% in 50-year-old patients up to
10% in the elderly. Depending on the applied diagnostic criteria, the prevalence of
ACS in patients with Als is estimated at 5-30%. Given that the overall prevalence
of ACS is up to 2%, a significant part of the population may have MACS
comorbidities. Postmenopausal aging is accompanied by an unfavorable change
in body composition towards an increase in abdominal adiposity. Consequently,
this is associated with greater lipolytic activity and inflammation, resulting in the
onset or deterioration of cardiometabolic complications. Studies on the influence
of regional fat distribution suggest that preservation of gluteo-femoral
subcutaneous adipose tissue, independently of the presence of abdominal obesity,
could have beneficial effects on insulin sensitivity, and the glucose and lipid
metabolism. Regardless of the degree of cortisolemia in postmenopausal women
with Als, tissue specific glucocorticoid sensitivity may influence body
composition as well as metabolic parameters determining the individual
predisposition for the development of MACS. Chronic mild hypercortisolism is
associated with an increased risk of osteoporosis and fragility fractures, but
glucocorticoid receptor gene polymorphism may modulate skeletal sensitivity to
the glucocorticoid excess.
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Acromegaly: Technologies and therapies
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Case Study: Complex case of acromegaly

Anna Hawkins

Barking, Havering & Redbridge University Hospitals NHS Trust, United
Kingdom

Presenting the complex journey of a 36 year old lady who following over 2 years
of symptoms was found to have raised IGF1 and prolactin. She had microscopic
transsphenoidal resection of pituitary adenoma. This was followed by different
medical therapies and Gamma knife radiotherapy. She was also referred to many
other specialists for Acromegaly related conditions and surveillance. The
pathway to diagnosis can be full of barriers and may take many years for a
patient to travel along. It is not only medical and surgical interventions a patient
needs but psychosocial care and support as well. The Endocrine Specialist Nurse
is often the only consistent link for a patient with Acromegaly on what is often a
challenging journey.
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Hypogonadism: Causes, consequences, consensus and
controversies
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Consequences: Hypogonadism and sexual dysfunction, Hypogonadism
and bone health, Hypogonadism and anaemia, Hypogonadism and
cardiovascular risk

Giulia Rastrelli

Department of Experimental and Clinical Biomedical Sciences, Andrology,
‘Women’s Endocrinology and Gender Incongruence Unit, Careggi Hospital,
University of Florence, Florence, Italy

Testosterone (T) declines with ageing and chronic diseases, including obesity and
metabolic conditions. This results in T levels in the hypogonadal range in up to
15% of middle-aged elderly men from European general population. These are at
risk to develop the clinical consequences of decreased T. Low T is associated with
reduced sexual desire, erectile dysfunction and orgasmic impairment. Restoring T
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levels using T replacement therapy is able to improve the symptoms. However, it
is pivotal to understand that not only low T but also ageing and comorbidities
have a role in inducing sexual dysfunction. Therefore, a careful assessment is
necessary to discern the underlying risk factors and to decide the appropriate
treatment. In fact, particularly for erectile dysfunction, the benefits of T therapy
are eroded by the detrimental effect of metabolic disorders. Men with low T are at
higher risk for cardiovascular events. The underlying mechanisms are deemed to
be multiple and only partially known. Whether the treatment is beneficial is still
unclear and some data suggest that it may be even detrimental. In the last decade,
several studies have been published showing an association between T treatment
and adverse cardiovascular outcomes. However, these studies have been
criticized for several flaws. Current evidence form meta-analyses suggest a
neutral effect of T treatment on cardiovascular events. A known consequence of
low T reduced bone mass and osteoporosis. T therapy is able to restore bone mass.
However, data showing that T treatment is able to reduce risk of bone fractures
are currently lacking.
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Clinical workshop for nurses
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Testosterone Replacement Therapy: Overview
Saundra Hendricks
Houston Methodist Hospital Houston, Texas, United States

The interest in replacing testosterone, the most important male hormone, dates to
back to antiquity. Ancient Roman and later in the Middle Ages European, Arabic
and Chinese physicians prescribed the ingestion of animal testes to restore male
virility. Fast forward through an interesting and questionable history of
organotherapy that includes various concoctions of questionable sources for
xenotransplantation of testes to modern attempts to replace testosterone. Modern
testosterone therapy includes formulations administered by various means.
Injectable testosterone therapy has been available for decades and has historically
been given IM. A 2022 trial suggests that similar pharmacokinetics and mean
serum testosterone levels can be achieved using subcutaneous injections, making
self-administration easier. Buccal patches placed on the gums also delivers
controlled release testosterone directly into the systemic circulation, bypassing
first-pass hepatic metabolism and increasing bioavailability. Nasal testosterone
has been available in the US since 2014 and EU since 2020 for treatment of low
testosterone. Transdermal administration includes gels, liquids and patches. The
first patch became available in the 1980s and was placed on shaved scrotum. A
2020 Dutch study followed 12 men for 4 years and found 7 of 12 men found this
an acceptable therapy. A more acceptable patch is placed in any of several
locations, but not the scrotum. Gels are applied to specified areas defined by the
manufacturer. Subdermal pellets were first developed in the 1940s and surgically
placed in the hip area or other fatty tissue. Oral replacement has met with
difficulties of poor absorption and liver toxicity. Testosterone undecanoate
became available in oral formulation in the EU in the 1970s and the US in 2014.
The future of testosterone deficiency treatment may include novel therapies such
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as androgen receptor modulators and other methods to increase endogenous
testosterone production.
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Education programmes for patients with adrenal insufficiency:
Evaluations based on patients experiences

Lotte Brinkman'", Kirsten Davidse'” & Wanda Geilvoet'

Department of Internal Medicine, Division of Endocrinology, Erasmus
University Medical Center, Rotterdam, Netherlands

Introduction

Adequate hormone replacement therapy in adrenal insufficiency (Al) is essential.
Patients should have basic knowledge about their condition and how to minimise
the change on an adrenal crisis. Education on how and when hydrocortisone
replacement therapy should be adjusted together with instruction and practice an
emergency injection are considered important measures to prevent a crisis. A
nurse-led group-based education programme (GEP) was developed, and given
from September 2018 until March 2020. In an aim to provide patients with
education during COVID-19 pandemic, a video was developed based on the GEP.
Both ways of education are evaluated.

Methods

Patients who followed the GEP (n=67) or watched the video (n=139) were
recruited to fill in a questionnaire in retrospect. The questionnaire assessed
experiences on content, contact with clinical nurse specialist and applicability in
daily life. Furthermore, it contained self-reported marks before and after
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education, multiple choice and open questions. Also, electronic medical records
for demographic data were studied.

Results

The composition of both groups seems similar when looking at gender and age. In
the GEP-group 48,8% was men versus 54,7% in the video-group. The average age
of the GEP-participants was 57.6 years compared with 58.0 years in the video-
group. Remarkable is a doubling of the percentage participants with Al as a result
of immunotherapy in the video-group. The self-reported marks were significantly
improved after the GEP (P0.003). In the video-group, first analysis also showed
an increase in the mean of self-reported marks from 4.81 (SD 2.6) to 7.3 (SD 1.4).
In both groups the desire for repetition was regularly mentioned. Especially the
video-group participants indicated they would like to receive the education sooner
after diagnosis and guided practising the emergency injection was missed.
Conclusion

Overall, repeated education was explicitly indicated by a large proportion of
participants in both groups. Further analysis in the video-group is being
conducted.
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Careers for Nurses Beyond Bedside: 1. Careers in Academia; 2. Careers
in Pharmaceutical Industries

Annie Topping

Professor of Nursing and Head of School, School of Nursing and Midwifery,
University of Birmingham and University Hospitals Birmingham NHS
Foundation Trust, Birmingham, United Kingdom

Unlike many other academic disciplines nursing is a relative newcomer to higher
education in many countries. Although baccalaureate level preparation has been
available in various forms since 1920 the real momentum for graduate nursing at
point of qualification accelerated in the 1980s and 1990s. The development of
nurse graduate education has nevertheless brought the realisation of many long
fought professional ambitions but also created an academic nursing workforce.
This can feel to newly appointed academic staff more akin to a second career
undertaken in a parallel universe; and a journey sometimes embarked upon ill-
prepared. This presentation will seek to describe the modern University and
differences between research intensive and teaching orientated institutions. This
will serve as a backcloth to explain the challenges for new nursing academics
delivering education to meet regulatory, professional and workforce requirements
whilst carving their own research and scholarly aspirations. This will be
contrasted with the development of clinical academic roles namely PhD prepared
clinical leaders combine clinical leadership with active engagement in research
and may hold joint or honorary positions in higher education institutions. Lastly
strategies that can be employed to navigate a successful career in academia to
better contribute to the future of nursing and future generations of nurses will be
discussed.
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Fish oil supplementation during pregnancy attenuates sex-specific
changes induced by perinatal maternal high-fat diet in mitochondria of
rat skeletal muscle at weaning

Juliana Woydmes Isabela Martins', Manuella Souza', Jessika

Oliveira Neto', Cherley Andrade’, Georgm Atella”, 1515 Trevenzoli' &
Carmen Pazos Moura

"Universidade Federal do Rio de Janelro Carlos Chagas Filho Biophysics
Institute, Rio de Janeiro, Brazil; *Universidade Federal do Rio de Janeiro,
Leopoldo de Meiss Biochemistry Institute, Rio de Janeiro, Brazil

Perinatal maternal high-fat (HF) and isocaloric diet induced obesity and
metabolic disorders in the offspring since weaning. At adulthood, oxidative
soleus skeletal muscle of HF male offspring exhibited lipid accumulation and
mitochondrial damage. At birth, HF offspring have higher n-6:n-3 polyunsatu-
rated fatty acids (PUFA) plasma ratio. We hypothesized that HF offsprings
mitochondria of skeletal muscle exhibit damages at weaning that could be
mitigated by fish oil (FO, rich in n-3PUFA) supplementation during pregnancy.
Female Wistar rats consumed an isocaloric, control (C: 11% lipids) or high-fat
diet (HF: 29% lipids) from 8 weeks preconception until lactation. Part of the HF
mothers received HF diet supplemented with FO (3%, HFFO: 35% lipids) only
during pregnancy. FO did not attenuate the increase in weight gain, glycemia, and
adiposity induced by maternal HF diet in male (M) and female (F) offspring at
weaning. In the soleus muscle, HF-M offspring tended to higher content of
triglycerides (P=0.08). HF-F offspring tended to a higher content of
monounsaturated fatty acids (P=0.06) and a higher rate of de novo lipogenesis
(P=0.01). FO increased the docosahexaenoic acid content in soleus of both sexes
(P<0.05). HF-M and -F offspring showed reduced mitochondria density. They
exhibited misalignment of sarcomeres, increased damaged mitochondria
(P<0.0001), with reduced mitochondrial area (P<0.0001) and perimeter
(P<0.0001), attenuated by FO (P<0.05). HF-M exhibited lower protein
expression of mitochondrial biogenesis marker PGCla (P=0.04), mitochondrial
transcriptional factor Tfam mRNA (P=0.06), thermogenic/mitochondriogenesis
marker Sin (P=0.002), uncoupling protein 3 (UCP3: P=0.059), and antioxidant
protein mitochondrial superoxide dismutase (P=0.03) suggesting impaired
mitochondriogenesis and increased oxidative stress, mechanisms contributing to
reduced mitochondria density and to higher damaged mitochondria. Decreased
mitochondrial fission marker (p-DRP1, P=0.02), concomitant with smaller and
less circular mitochondria, suggests reduced fission. FO attenuated these changes
and, additionally, increased the fusion marker mitofusin-2. Electron transport
chain proteins were unaltered in HF offspring of both sexes, however, HFFO-M
exhibited increased mitochondrial complexes I (P=0.005) and IIT (P=0.04).
Differently, HF-F exhibited lower protein expression of mitochondrial fusion
marker OPA1 (P=0.02 vs C), reversed by FO (P=0.03) accompanied by larger
mitochondria, suggesting increased fusion that may contribute to reduced
mitochondrial density in HFFO-F (P=0,0002 vs HF). Additionally, FO increased
PGCla (P=0.03) and UCP3 (P=0.06), partially attenuating mitochondria
damage. Therefore, maternal FO supplementation during pregnancy partially
mitigates sex-specific alterations in skeletal muscle mitochondria induced by
maternal HF diet in offspring at weaning, which may have repercussions on
offspring phenotype throughout life.
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Semaglutide alters tongue transcriptome along with the improvement of
taste perception and increased brain activation in response to sweet
tasting solutlon in obese women with PCOS

Mojca Jensterle!, Andrej Vovk Jernej Kovac?, Saba Battelino®,

Simona Ferjani Barba:a Hrast?, Tadej Battelmo & Andrej Janez
1Departmem of Endocrinology, Dlabetes and Metabolic Dlseases
University Medical Centre Ljubljana, Ljubljana, Slovema “Faculty of
Medicine, University of Ljubljana, Ljubljana, Slovenia; *Department of
Otorhinolaryngology and Cerv1c0fac1al Surgery, University Medical Centre
Ljubljana, Ljubljana, Slovenia; Deparlment of Endocrinology, Diabetes
and Metabolism, University Children’s Hospital, University Medical Centre
Ljubljana, Ljubljana, Slovenia

Background

Obese individuals may perceive the taste of caloric dense food as less intense,
resulting in decreased activation of the reward system. Preclinical research
provides some insights into the role of GLP-1 in the gustatory coding. The impact
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of GLP-1 receptor agonists on the tongue and taste perception remains largely
unaddressed in clinical settings.

Aim

to investigate the impact of semaglutide on the tongue transcriptome, taste
perception and brain response to visual food cues and sweet tasting solution.
Methods

Thirty obese women with polycystic ovary syndrome (age 33.7 & 6.1 years, BMI
364 + 44 kg/mz, mean £ SD) were randomized to once weekly semaglutide
(SEMA) 1.0 mg s.c. or placebo in a 16-week, single-blind, placebo-controlled
study. Participants underwent the biopsies of the tongue. Transcriptomic profile of
tongue tissue was assessed as changes in expression level measured by RNA
sequencing (NovaSEQ 6000 sequencer, Illumina). Taste sensitivity was evaluated
by chemical gustometry using a validated examination method consisting of 16
taste strips including 4 different concentrations of sweet, sour, salty and bitter.
The change in neural response to visual food cues and to sweet-tasting solution
was assessed by functional MRI. In the first task, subjects were shown a series of
calorie-dense, calorie-low food and non-food cues. In the second task, the neural
responses to the tasting of sweet solution dripped on the tongue was assessed.
Both tasks were performed in fasting state and repeated after the meal ingestion.
Change in eating behaviour was evaluated by the Three-Factor Eating
Questionnaire (TFEQ-R18).

Results

A total of 1326 genes were differentially expressed in the tongue tissue between
the SEMA and placebo with log FC>0.7 or <.7 and FDR <0.05. Gene ontology
analysis identified altered pathways in WNT signalling, fat cell differentiation,
reproductive regulation and carbohydrate and fatty acid metabolism. Semaglutide
improved taste sensitivity for all four basic tastes. The ability to resist emotional
eating improved in SEMA group. Furthermore, semaglutide decreased activation
in response to food pictures in the right putamen after the meal (P <0.001) and
increased activation in response to sweet solution in the region of angular gyrus
(P<0.001).

Conclusion

Semaglutide modified transcriptomic profile in the tongue along with improved
taste perception. Furthermore, it decreased activation in putamen in response to
high caloric food cues and increased activation of angular gyrus in response to
sweet tasting solution. This implies an impact of semaglutide on gustatory coding
up to brain integrative centres.
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Neuronostatin receptor GPR107 as a potential biomarker and
therapeutic target in chronic liver disease
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'Maimonides Instltute of Biomedical Research of Cordoba (IMIBIC),
Cordoba, Spain; “Department of Cell Blology, Physiology and Immunology,
University of Cordoba, Cordoba Spain; *Reina Sofia University Hospital
(HURS), Cordoba, Spain; “CIBER Phys10pathology of Obesity and
Nutrition (CIBERobn), Cordoba, Spain; *Department of Hepatology and
Liver Transp]antatlon Reina Sofia University Hospital (HURS), Cordoba,
Spain; *CIBER Hepatic and Digestive Diseases (CIBERehd), Cordoba,
Spain

Metabolic associated fatty liver disease (MAFLD) is rapidly becoming a major
aetiology for the development of hepatocellular carcinoma (HCC, the most
common liver cancer) in the context of chronic liver disease. Current
therapeutical options for MAFLD (dietetic/lifestyle intervention and/or pharma-
cological approaches) are still insufficient and the cellular and molecular
mechanisms underlying this disease are yet to be fully understood. Our group
previously reported that the neuronostatin (NST)/GPR107 system could be used
as a potential biomarker in prostate cancer progression and aggressiveness.
Therefore, we aimed to explore the role of NST and its putative receptor GPR107
in the MAFLD-HCC spectrum. For this purpose, GPR107 expression was
analysed in 2 internal retrospective cohorts with chronic liver disease samples
[cohort 1: HCC vs adjacent tissue (n=93)/cohort 2: HCC vs adjacent (n=58),
cirrhotic (n=39) and healthy tissue (n=5)], 13 external validation cohorts (6
with HCC and 7 with MAFLD) and 3 liver cancer cell lines (HepG2, Hep3B and
SNU-387). Functional assays (proliferation, wound healing, colony and hepato-
sphere formation) were also implemented in liver cancer cells to evaluate the
impact of NST application and/or GPR107 expression modulation (over-
expression/silencing). Overexpression of GPR107 in tumour samples was
observed in cohort 1 and validated in 5 out of 6 external HCC cohorts. Moreover,
GPR107 expression levels positively correlated with key cancer aggressiveness
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biomarkers (e.g. MKI67, CDKI, RB, C-MYC), and were associated with
microvascular invasion. In 4 out of 7 external MAFLD cohorts, we detected a
gradual increase in GPR107 expression through the MAFLD-HCC progression,
suggesting a role in hepatocarcinogenesis. Regarding GPR107 expression in cell
lines, it was primarily detected in Hep3B, followed by SNU-387, and was not
detected in HepG2. Functional assays revealed a decrease in cell proliferation in
response to NST in all studied cell lines. On the other hand, GPR107
overexpression in Hep3B and SNU-387 increased, while its silencing decreased,
cell proliferation. Lastly, combined NST administration and GPR107 over-
expression reduced Hep3B and SNU-387 proliferation vs GPR107 over-
expression alone, whereas the combination of NST application and GPR107
silencing showed no significant difference from GPR107 silencing. Altogether,
our data demonstrate that GPR107 is overexpressed in the MAFLD progression
towards HCC, suggesting that the NST/GPR107 system might be a novel
vulnerability in chronic liver disease, and that could be exploited as a diagnostic
and prognostic biomarker and a therapeutic target in MAFLD-HCC.

DOI: 10.1530/endoabs.90.0C1.3

0C1.4

Associations between handgrip strength and skeletal muscle mass with
all-cause mortality and cardiovascular mortality: a prospective cohort
study of UK meank
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'Xiangyang Central Hospltal Afﬁllated Hospital of Hubei University of
Arts and Science, Center for C]lmcal Evidence-Based and Translational
Medicine, Xiangyang, China; >Wuhan Umversny of Science & Technology,
College of Medicine, Wuhan, China; *Xiangyang Central Hospital,
Affiliated Hospital of Hubei University of Arts and Science, Department of
Endocrinology, Xiangyang, China

Background

Handgrip strength (HGS) and skeletal muscle mass (SMM) are associated with
all-cause and cardiovascular disease (CVD)-specific mortality risk in type 2
diabetes (T2DM) patients. However, the pattern of this association was unclear.
We aimed to explore the pattern of associations between HGS and SMM with all-
cause and CVD mortality risk in a diabetic population.

Method

Data were obtained from the UK Biobank (application number 92014), a large
prospective cohort study. HGS was measured using a Jamar J00105 hydraulic
hand dynamometer, and the mean values of left and right HGS were expressed in
absolute units ( kg). SMM was measured using bioelectrical impedance method.
Considering the influence of individual body size, SMM/height* was used for
subsequent analysis. Death data are available via links to the National Health
Service Information Centre.

Results

The mean age of the 13392 T2DM patients was 60.39 + 6.76 years and 8350
(52.35) were male. With a mean follow-up of 12.52 years, there were 3006
(22.45%) deaths, including 746 (5.57%) CVD deaths. Cox proportional risk
model showed that compared with the highest quartile of HGS (Q4), the all-cause
and CVD mortality risk increased progressively with decreasing muscle strength
(P-trend <0.05). As a continuous variable, a 1 SD decrease in HGS was found to
increase the risk of all-cause mortality by 30.9% in men (HR: 1.309, 95% CI:
1.241-1.381) and 25.6% in women (HR: 1.256, 95% CI: 1.112-1.420); the risk of
CVD mortality increased by 35.0% in men (HR: 1.350, 95% CI: 1.219-1.496) and
43.4% in women (HR: 1.434, 95% CI: 1.087-1.894). Decreased SMM/height2
was not associated with increased mortality risk when SMM/height? was quartile
divided and when used as a continuous variable. However, when the third quartile
(Q3) of SMM/hei,ght2 was used as a reference, an increased mortality risk was
found in men for QI and in women for both QI and Q4 . The multivariable
restricted cubic regression splines with 4 knots showed that there was no non-
linear evidence between HGS with all-cause mortality and CVD mortality risk
(Pnon-linear>0.05), while SMM/height* showed a U-shaped non-linear
relationship with all-cause mortality and CVD mortality risk (Pnon-linear <
0.05).

Conclusion

HGS showed a linear downward trend with mortality risk, whereas SMM/height?
showed a U-shaped relationship, and either too low or too high muscle mass was
associated with increased risk of CVD and all-cause mortality. Because HGS is a
simple, non-invasive, and inexpensive measure, it could be used to predict
mortality risk.
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Introduction

Despite normal thyroid-stimulating hormone serum levels, up to 60% of
hypothyroid patients are dissatisfied with the treatment. Animal studies suggest
that the persistence of symptoms may derive from peripheral hypothyroidism.
Combination treatment with levothyroxine and liothyronine is a theoretically
plausible solution but its efficacy is still questionable.

Aim

To evaluate the effects of personalized twice-daily combination therapy on
peripheral tissues and quality of life in thyroidectomized patients, considering
also the influence of genetic variants of DIO2 and MCTI0.

Methods

Double-blind, randomized, placebo-controlled study in which 141 thyroidecto-
mized subjects, with serum thyroglobulin<0.2 ng/ml and negative anti-
thyroglobulin antibodies, with TSH within the normal range, were randomized
to study (levothyroxine+liothyronine in the morning and liothyronine in the
evening; n=70) or placebo group (levothyroxine + placebo in the morning and
placebo in the evening; n="71). Pituitary-thyroid axis compensation was assessed
after 6, 12 and 24 weeks. Clinical parameters, quality of life (evaluated with
ThyPro-39 questionnaire), tissue markers (sex hormone binding globulin, serum
lipids, bone metabolism markers) were evaluated at 12 and 24 weeks. DIO2 and
MCT1I0 single nucleotide polymorphisms were genotyped.

Results

At baseline, both groups had free triiodothyronine/thyroxine (fT3/fT4) ratio
below the physiologic range, which normalized after 6 months only in the study
group (0.32 £ 0.08 vs 0.26 £ 0.05, P<0.001). Combination treatment required
greater dose adjustments (25% vs 54%, P<0.001), due to TSH reduction below
the reference range, with no signs or symptoms of hyperthyroidism. After 6
months, the study group had improved emotionality, anxiety, depression, and
overall impact of the disease on quality of life (P <0.05). However, no preference
for combination therapy was recorded. Tissue markers of peripheral thyroid
function and BMI did not change in either group. Genetic variants did not
influence any of the analyzed outcomes.conclusions: Six months of combination
treatment normalizes fT3/fT4 ratio, improves quality of life but does not lead to
changes in known tissue markers. However, therapeutic schemes and liothyronine
formulation still need to be improved.
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Despite an accurate management, in about 20% of hypothyroid patients showing
an increased need for oral levothyroxine (LT4), the leading cause of treatment
refractoriness remains unknown. Some studies hypothesized the relationship
between gut microbiota composition and thyroid homeostasis, but the possible
involvement of microflora in the efficacy of LT4 treatment has not been evaluated
yet, and this represents the aim of our study. We examined the faecal microflora
composition of 48 euthyroid (TSH <0.8-2.5>mU/l) patients with Hashimoto’s
thyroiditis, subdivided in three groups: A) 13 patients not treated with LT4
(median age =52 years); B) 22 patients reaching target TSH with a dose of LT4 of
1.24 mg/ kg/day (median age =49 years); C) 13 patients reaching target TSH with
ahigh dose of LT4 of 1.75 mg/kg weight/day (+35%; P=0.0001) (median age =



56 years). All treated patients took LT4 in fasting state, avoiding food and drugs
interfering with LT4 absorption and action. Moreover, none of the included
patients followed unbalanced diets, had disorders or used drugs interfering with
faecal microbial composition. From each patient fecal samples were provided.
Microbiota composition was determined via 16s rDNA sequencing of the
hypervariable region V3-4 on Illumina MiSeq. Alpha and beta-diversity indices
and all statistical analysis were computed in Qiime2. The gut microbiota of
groups A and B showed a similar composition, while patients with refractoriness
to L-T4 treatment (group C) showed a lower relative abundance of Firmicutes
(66.58%) as compared to those in group A (76.8%, P= 0.039) or in group B
(80.8%,P=0.012). By contrast, patients of group C showed significantly
increased Bacteroidetes (21.5%) as compared to both groups A and B
(P=0.04), as well as significantly higher relative abundance of Proteobacteria
(9.28 vs 2.89% P=0.04) as compared to patients with normal L-T4 absorption.
By merging group A and B together, it appears that the ratio between Firmicutes
and Bacteroidetes is more than doubled in patients with T4 refractoriness (3.05 to
6.28). Alpha-Diversity Analysis revealed that patients of group A who showed
higher Shannon’s Diversity as well as Pielou’s evenness indexes as compared to
patients of group C. Beta-Diversity Analysis measured as weighted UniFrac
showed a statistically significant clustering (A vs C;P=0.006 and B vs
C;P=0.018). This is the first analysis of fecal microbiota composition in patients
with refractoriness to levothyroxine treatment, showing that a peculiar microbial
signature characterizes patients with high levothyroxine requirement.
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Thyroid hormone resistance syndrome(THRS) occurs in 1:40000 live births and
can be diagnosed after a period of enigmatic changes in thyroid hormones(TH).
Patients may be clinically euthyroid, have clinical hypo or hyperthyroidism.
Mostly,it is an autosomal dominant disease due to germline mutations in THRB-
gene(exons 7-10). Resistance to peripheral action of TH leads to absence of TSH
suppression (which can be normal/elevated) despite elevated fT4 and fT3.

Case 1:

A 38-year-old-man was referred because of persistent elevations of TH (TSH 43
pUl/ml (0.4-4.0), £T4 2.7 ng/dl (0.7-1.5), fT3 3.4 pg/ml (1.8-4.2)) — together with
depression, a palpabre goitre and hyperlipidemia; his sister had “hypothyroid-
ism”. The pituitary-MRI excluded a thyrotropinoma; the remaining pituitary
function was normal. Autoimmune thyroid disease was excluded. Genetic
analysis confirmed a heterozygous G344R mutation(exon 9) in THRB-gene: his
sister had the same mutation; his 11-year-old daughter had normal TH. He begun
treatment with levotyroxine(L-T4) up to 200 pg/daily: TSH reduced to 27
pUl/ml, fT4 1,8 ng/dl, fT3 4,1 pg/ml. The patient improved substantially, but lost
follow-up until 15 years later, when he presented with TSH 112 pUI/ml, fT4 1,9
ng/dl, fT3 4,1 pg/ml under L-T4 125 pg/daily. He had gained weight, attempted
suicide,and had elevation of CK and liver enzymes. He resumed the 200 pg/daily
L-T4 dose: TSH decreased to 73 pUI/ml and he clinical and biochemical
improved.

Case 2:

A 20-year-old-woman with short stature(148 cm), sensorineural deafness and
attention deficit disorder, with TSH 5,4 pUIl/ml, fT4 4,1 ng/dl, fT3 4,3 pg/ml was
diagnosed with THRS after a confirmed heterozygous G344R mutation in THR -
gene. Her brother had the same mutation. She underwent hemithyroidectomy due
to a follicular adenoma and TSH slightly increased to 6,9 pUI/ml. She was under
liothyronine, with maximum doses of 25 pg/bid: TSH 5,0 pUl/ml, T4 1,8 ng/d,
fT3 4,2 pg/ml. At 47-years-old, she is not under any thyroid replacement hormone
but begun atenolol due to palpitations and insomnia: TSH 4,2 pnUl/ml, T4 2,29
ng/dl and fT3 7,0 pg/ml (1,8-4,2).

Discussion

Frequently, THRS treatment is not necessary unless signs of decompensation
appear (great elevation of TSH together with elevated fT3 and fT4 levels),
common if concomitant thyroiditis or previous ablative therapy. The woman from
case 2 underwent thyroid surgery, however TSH remained minimally elevated,
and years later she developed hyperthyroidism. In case 1, despite the absence of
apparent causes for the decompensation, high doses of L-T4 were needed to
resolve clinical hypothyroidism. More case reports are needed to better
understand the course of this widely variable clinical presentation disease.
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Objective

In differentiated thyroid carcinoma (DTC), TSH suppression with levothyroxine
(L-T4) is a standard treatment for reducing tumor recurrence after total
thyroidectomy. This study aims to evaluate the effect of long-term TSH
suppression on the development of sarcopenia and frailty in elderly patients with
DTC.

Method

Seventy patients aged 60 years and older with stable TSH levels during the last
year and under L-T4 due to DTC were included in the study. The anterior thigh
muscle thickness was measured by ultrasound and the Sonographic Thigh
Adjustment Ratio (STAR) Index was calculated. Reduced muscle strength was
diagnosed with a hand grip test. Walking speed, Fried Frailty Index and the
Physical Activity Scale for the Elderly (PASE) scores were calculated.

Results

Median age of the patients was 65 years (min-max: 60-80) and 64.3% were
women. The patients were followed up for 11 (2-30) years. Median TSH was 1.10
pnIU/ml (IQR =1.13). While active suppression (TSH <0.1) was applied to 4.3%
of the cases, 22.9% had low (0.1-0.49), 60.0% had low-normal (0.5-2), and 12.9%
had normal (2.1-4) TSH levels. The anterior thigh muscle thickness was 37.5 (9.5)
mm, and the STAR Index was 1.21 (0.39). Muscle mass was reduced in 35.7% of
the cases. TSH was found to be significantly low in the group with reduced muscle
mass compared to the group having no muscle mass reduction (0.71 (1.07) vs 1.20
(1.08); P=0.014). Reduced muscle strength was present in 17.2% of the patients
in the hand grip test. TSH levels of the reduced muscle strength group was lower
than normal muscle strength group (0.66 (0.97) vs 1.18 (1.17); P=0.037).
According to the Fried Frailty Index, 58.5% of the cases was prefrail and/or frail
while the remaining cases were robust. TSH was lower in the group at high risk of
frailty than in the robust group (0.77 (0.88) vs 1.39 (1.07); P=0.002). TSH
showed a positive correlation with walking speed (r=0.258, P=0.031) and
STAR Index (r=0.254, P=0.034), and a negative correlation with Fried Frailty
Index (r=—0.399, P=0.001). TSH below 1.325 uIU/ml was found to increase
the risk of frailty with a sensitivity of 80.49% and a specificity of 58.62% (AUC=
0.719, P=0.001). Logistic regression analysis indicated that TSH was an
independent predictor of frailty development (P=0.006).

Conclusion

In elderly patients with TSH suppression due to DTC, muscle strength and muscle
mass decrease, and the risk of frailty increases in the long term. Close follow-up
of these patients for sarcopenia and frailty is recommended.
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Introduction

Molecular testing is being increasingly used to detect malignancy in
indeterminate thyroid nodules (Bethesda 3 & 4) which pose diagnostic dilemma.
Long non-coding RNAs are crucial for metastasis, angiogenesis, and tumour
growth of various cancers. Clinical utility of plasma IncRNAs as non-invasive
diagnostic markers for thyroid cancer especially in indeterminate nodule remains
unexplored.Methodology: We selected IncRNAs relevant to thyroid neoplasm
from LncRNA Disease 2.0 database. The IncRNAs thus selected were PVTI,
HOTAIR, NEAT1, MALAT1, BANCR, HOTTIP, GAS5, H19, and GAS8-AS].
We compared the expression (using quantitative real-time PCR (QRT-PCR)) of
these IncRNAs in biopsy proven differentiated thyroid cancer patients versus
benign thyroid nodule subjects and healthy controls as part of first phase of study
(discovery cohort). We then proceeded to determine cut-off of change of level of
expression (ACT) for these IncRNAs (by performing a Receiver operating-
characteristic (ROC) curve. These cut-offs was then applied in a validation cohort
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to test the ability of the same to help differentiate benign from differentiated
thyroid malignancy (indeterminate nodules). We also determined the expression
of these IncRNAs in FNAC materials and tissue samples for cross validation.
Finally we rechecked the expression in plasma 2 weeks after surgery.

Results

We compared the plasma expression of the nine circulating IncRNAs in patients
with thyroid cancer (n=25), benign thyroid nodules (n =40), and healthy controls
(n=39) in the discovery cohort and the expression of PVT1, MALATI, and
BANCR were found to be significantly different between benign and malignant
nodules (P <0.001). Cut off for ACT (obtained by ROC) for PVT1, MALAT1 and
BANCR were 4.64, 6.28 and 5.94 respectively. We applied these cut-offs in a
validation cohort (N=158, indeterminate nodules) and PVT1, MALATI and
BANCR was able to differentiate malignant from benign nodule with 96.20%,
87.34% and 84.81% accuracy. PVT1 and BANCR were up-regulated in all
differentiated thyroid cancer but MALAT1 was only up-regulated in PTC, but not
in FV-PTC and FTC. Cross-validation of our data in FNAC material and
histopathology sample reconfirmed our findings (PVTI, MALAT1 and BANCR
were up-regulated similar to that in plasma (similar quantum of increased
expression)). Post-operatively plasma samples were tested and it was found that
the over expression of PVT1, MALAT1 and BANCR normalized to levels similar
to benign nodules.

Conclusion

Plasma PVTI, MALATI, and BANCR may be useful molecular non-invasive
diagnostic markers to help differentiate benign from malignant thyroid nodules,
including in those presenting with indeterminate thyroid nodules.
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The presence and the role of CD20™ T cells in humans has been described in
autoimmune disorders such as multiple sclerosis and rheumatoid arthritis. In
healthy subjects, CD3 " CD20 " T cells are detected in all lymphatic organs and in
the cerebrospinal fluid and represent about 5% of circulating T cells. Some reports
described their production of high levels of IL-17A and/or IFN-vy. This study was
aimed at investigating the behavior of CD3*CD20™ T lymphocytes in patients
with Hashimoto’s thyroiditis, isolated or in a frame of polyautoimmunity. Sixty
five patients with HT, aged from 23 to 69 years (M= 14; F=51), 23 of whom in
isolated form and 42 with a further autoimmune disorder [16 with gastric atrophy
(HT +GA), 15 with vitiligo (HT + V) and 11 with celiac disease (HT +CD)] were
investigated. Twenty sex- and age-matched healthy subjects represented the
control group (HD). The chronic use of interfering drugs, the presence of severe
or chronic disorders, pregnancy and lactation were considered as exclusion
criteria. Whole blood samples were obtained and quickly stained with the specific
fluorescent-labelled antibodies. Red blood cells were then lysed by adding 1 ml of
hypotonic buffer and samples were analyzed on a FACs ARIA II Flow Cytometer
(BD). The percentages of CD3*CD20* T and the one of CD4*CD20" T
lymphocytes were similar in all groups. The subpopulation CD8 " CD20™" T in the
whole group of autoimmune patients was higher than in HD (P=0.0089). Those
with isolated HT also showed higher percentages of CD8*CD20™ T than in HD
patients, without reaching statistical significance. CD8 *CD20™ T cells subset
was clearly different (ANOVA:P=0.0058) in the presence of associated
autoimmune disorders, as compared with HD. In particular, an increased
percentage of these cells was observed in HT+GA as compared to HD
(P=0.0257), unlike in patients with HT +CD, all in gluten-free diet, in whom the
CD8'CD20" T cells subset was similar to the one in HD. Interestingly, when
subdivided by thyroid function, HT hypothyroid patients showed a doubled
percentages of CD8TCD20" T cells than in euthyroid patients and in HD
(P=0.0115). These preliminary findings indicate that the presence of
CD8"CD20™ T lymphocytes is associated with a worst thyroid function and it
is differently modulated in HT patients with or without poly-autoimmunity.
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Background

The main challenge in the diagnosis of arginine vasopressin deficiency (AVP-
deficiency, formerly known as central diabetes insipidus), is its distinction against
primary polydipsia. Hypertonic saline stimulated copeptin showed a high
diagnostic accuracy of 97% in distinguishing between AVP-deficiency and
primary polydipsia (Fenske W, Refardt J, NEJM 2018), but comprises discomfort
for patients and requires close sodium monitoring. Arginine stimulated copeptin
showed a similar diagnostic accuracy of 93% (Winzeler B, Lancet 2019) with the
test being generally well tolerated. A head-to-head comparison is needed to find
the best diagnostic test. We hypothesize that the arginine stimulation test is non-
inferior to the hypertonic saline stimulation test (non-inferiority margin 10%) for
the diagnosis of AVP-deficiency with an easier test protocol and better
tolerability.

Methods

Between 2018 and 2022, 164 patients with hypotonic polyuria from seven tertiary
medical centers underwent hypertonic saline and arginine stimulation in
randomized order for diagnostic evaluation. Serum copeptin levels were
measured at sodium-level of > 149 mmol/I after hypertonic saline and 60 minutes
after arginine infusion, respectively. The final diagnosis was made after treatment
response at three-month follow-up blinded to copeptin levels. The main outcome
measure was the overall diagnostic accuracy using the pre-defined copeptin cut-
off of 4.9 pmol/l for the hypertonic saline and 3.8 pmol/l for the arginine
stimulation.

Results

Of the 157 evaluable patients, 69 (44%) were diagnosed with AVP-deficiency and
88 (56%) with primary polydipsia. Of the 69 AVP-deficiency patients, 41 (59%)
were judged to have a complete and 28 (41%) to have a partial defect. Copeptin
samples are currently being measured in batch analysis and the diagnostic
accuracy and tolerability results of both tests will be presented at the Endocrine
Society meeting.

Conclusion

This prospective multicentre study will determine which test should be used for
the differentiation between AVP-deficiency and primary polydipsia.
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Introduction

The syndrome of inappropriate antidiuresis (SIAD) is the most common cause of
euvolemic hyponatremia. Besides fluid restriction, increasing free water
clearance is an effective treatment approach that can be achieved through
osmotic diuresis by administering oral urea. Dietary proteins are metabolized into
soluble excretable urea by the liver. We hypothesized that dietary protein could
increase free water clearance through urea-induced osmotic diuresis and therefore
aimed to investigate the effect of high-protein supplementation on plasma sodium
levels in outpatients with chronic SIAD.



Methods

This is an interim analysis of a monocentric open-label proof-of-concept trial
conducted at the University Hospital of Basel in Switzerland since October 2021.
Adult outpatients with chronic SIAD of any etiology were eligible. Patients
received 90 g protein daily for 7 days in the form of protein powder dissolved in a
maximum of 1L of liquid of choice. After a wash-out period of at least a week,
patients received 30 g of oral urea daily for 7 days. Patients were asked to keep
their baseline fluid intake unchanged throughout the study. The primary endpoint
was the increase in sodium levels from baseline to the end of the 7-day protein
supplementation.

Results

Fourteen patients, 11 females and 3 males, with chronic SIAD were included.
Median [IQR] age was 68 [61, 80] and median duration of hyponatremia was 21
months [3, 59]. At baseline, median plasma sodium concentration was 130 mmol/l
[128, 133]. Eight patients had mild hyponatremia (130-134 mmol/l), 4 had moderate
hyponatremia (125-129 mmol/l), and 2 patients had profound hyponatremia (<125
mmol/l). After 7 days of 90 g daily protein supplementation (n= 14), sodium levels
increased by a median of 3.5 mmol/I [0.5, 5.8], blood urea nitrogen increased by a
median of 4.3 mmol/l [1.7, 5.1] and urinary urea corrected for urine creatinine
increased by a median of 25.3 mmol/mmol [15.6, 31.2]. After 7 days of oral urea
(n=28), sodium levels increased by a median of 2 mmol/l [1, 3], blood urea nitrogen
increased by a median of 8.5 mmol/l [3.8, 10.2] and urinary urea corrected for urine
creatinine increased by a median of 31 mmol/mmol [21.1, 39.8].

Conclusion

This analysis suggests that high-protein supplementation with protein powder
increases plasma sodium levels in patients with chronic SIAD. The increase in urea
concentration in both plasma and urine upon protein supplementation is comparable
to the increase upon oral urea administration, which supports protein-induced
ureagenesis to be the underlying mechanism of action.
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Background

Small functional pituitary adenomas can cause severely disabling symptoms and
early death, however, surgical planning is often complicated due to inconclusive
diagnostic MRI in up to 40% of patients and therefore hamper cure rates. We here
introduce a novel method for the detection of small functional pituitary adenoma
by O-(2-[18F]-fluoroethyl)-L-tyrosine ([18F]FET) PET-MRI.

Methods

Patients with Cushing’s disease (CD) or acromegaly with a suspected primary or
recurrent small functional pituitary adenoma underwent [18F]FET PET-MRI.
Focal uptake of [I8F]FET was evaluated by a single nuclear radiologist and MRI
was separately evaluated by a single neuroradiologist. Outcomes were compared
with clinical follow-up and sensitivity and positive predictive values (PPV) were
calculated.

Findings

Consecutive 28 patients, 68% female, mean age 50 years (range: 24 — 71), with
CD (n=22;79% or acromegaly (n=6; 21%) were scanned. 17 CD patients with a
primary diagnosis had also undergone IPSS and 3 (50%) had a primary
acromegaly diagnosis. 14/22 CD patients (64%) and 1/6 acromegaly underwent
transsphenoidal surgery after [I8F]JFET PET, others are waiting or refused.
Twenty-two CD patients (100%) had a positive [I18FJFET PET, allowing to
identify pituitary adenomas as small as 3 mm in size on accompanying MRI.
11/14 CD patients who underwent subsequent transsphenoidal surgery are
biochemically in remission; rendering an estimated sensitivity of 100% and a PPV
between 78 — 100% to detect CD. Four acromegaly patients (67%) had a positive
[18F]JFET PET. One acromegaly patient was biochemically in remission after
transsphenoidal surgery.

Conculsion

[18F]FET PET-MRI shows high accuracy for localizing small functional pituitary
adenoma in patients with CD and acromegaly. The diagnostic yield of this hybrid
imaging technique exceeds that of MRI alone and IPSS and provides a welcome
improvement for diagnosis, planning of surgery and follow-up.
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Background and Aim

Congenital growth hormone deficiency (cGHD) is a rare but life-threatening
condition whose diagnosis is challenging in the absence of reliable reference
values, both in healthy neonates and in preterm ones. We recently estimated GH
reference interval in 1036 healthy, at-term newborns (HN) form dried blood spot
samples using a previously validated analytical method. Aim of this study is to
provide values for random GH in preterm newborns (PN).

Methods

GH was evaluated in 78 PN (M:F 51:49%) attending the Neonatal Intensive Care
Unit of Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan.
GH measurement was performed as above described at 48 hours after birth (GH1).
In 41 out of 78 PN a second GH determination (GH2, at 15 days after birth)
was also available.

Results

Median (IQR) GHI values were 14.9 pg/l (9.8-21.1). No gender differences were
found (P=0.089). The percentile 5th (3.4 ng/l) calculated in PN was lower than
the lower limit of reference interval estimated in HN (reference limit at percentile
5.0th: 7.0 pg/l, 90%CI 6.7-7.3). In PN, decreasing GH levels were associated with
increasing invasiveness of ventilation (no ventilation: 20.1, CPAP/biphasic: 15.1,
high flows ventilation: 12.4, invasive ventilation: 5.4; overall KW P=0.026).
Indeed, GH was significantly lower in PN needing invasive ventilation than not
ventilated ones (Bonferoni’s correction P =0.048). A low-to-moderate, although
significant, correlation (rho=0.295, P=0.009), was found between GH levels
and gestational age (GA). No association was, instead, found with maternal age
(P=0.072), smoke (P=0.138), parity (P=0.520) or other neonatal variables,
including jaundice (P=0.276) and auxological parameters (all p>0.05).
Considering PN with both GH determinations (n=41), GHI levels were
significantly higher than GH2 (14.4 vs 9.8 ng/l, respectively, P=0.018). GH
decreased in most neonates (26/41 =63%), as expected after the first week of life.
Interestingly, in PN with GH increase (GH2>GH1), GA was significantly lower
than in those with GH decrease (GH1>GH2), with a median 30 vs 33 weeks
(P=0.024).

Conclusions

Our data show for the first time that PN have lower median GH levels than HN.
GH in PN is associated with ventilation and GA. The latter finding, along with the
association between lower GA and increase in GH2 levels could be explained by
an incomplete maturity at birth of the somatotropic axis in very PN, with the
subsequent GH increase reflecting an extra-uterine maturation of the axis itself.
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Introduction

Biological diagnosis of Cushing syndrome relies on three parameters: 24 hours-
free urinary cortisol; serum cortisol after 1 mg dexamethasone suppression test;
late-night serum or salivary cortisol. These tests allow the diagnosis of cortisol
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excess but do not help in etiological diagnosis, particularly in the distinction
between pseudo-Cushing and ACTH-dependent Cushing syndrome, which is
often challenging. The aim of this study was to evaluate the performances of
cortisol diurnal cycle in serum and saliva for both the positive diagnosis of
Cushing syndrome and the differential diagnosis of pseudo-Cushing syndrome.
Materials and Methods

Patients having performed a complete cortisol diurnal cycle in both serum and
saliva during their hospitalization in Cochin Hospital Endocrinology department
from 2012 to 2018 were included. Their clinical and biological characteristics
were collected from Cochin electronic medical record. Pseudo-Cushing syndrome
was diagnosed in patients with repeated biological anomalies but whose follow-
up allowed the elimination of hypercortisolism. Serum and saliva cortisol during
diurnal cycle were determined in competition immunoassays.

Results

466 patients were included in this study: 311 control subjects and 55 patients with
pseudo-Cushing syndrome, grouped in “No-Cushing” (n=366); 73 patients with
ACTH-dependent Cushing syndrome and 27 patients with cortisol-producing
unilateral adrenal adenoma, grouped in “Cushing” (n=100). Salivary cortisol
showed a good correlation with serum cortisol at all the times of the diurnal cycle
(Spearman R ranging from 0.76 at 8 h to 0.88 at 20 h, P <0.0011). Considering the
distinction between “Cushing” and “No-Cushing” groups; **H-cortisol level was
expectedly the most discriminant parameter. ROC analysis of 24H-cortisol showed
equivalent diagnostic performances in both saliva and serum (AUC=0.95) giving a
sensitivity of 89% and a specificity of 90% with a cut-off of 6.2 nmol/l and 175
nmol/l, respectively. Using these cut-offs, the proportion of false positive was>20%
in the pseudo-Cushing group, highlighting the difficulty of this differential diagnosis.
Interestingly, the ratio maximal/minimal cortisol level during the day in serum
allowed a good discrimination between pseudo-Cushing and ACTH-dependent
Cushing syndrome groups, a cut-off of 3 giving a sensitivity of 86% and a specificity
0of 91% (AUC = 0.93). This ratio in saliva was less performant (AUC = 0.82).
Discussion

Saliva cortisol correlates well with serum cortisol at all the times of diurnal cycle;
**Hsaliva cortisol performing as well as 24H-serum cortisol for the positive
diagnostic of Cushing syndrome. A ratio of maximal/minimal cortisol level in
serum > 3 is highly predictive of pseudo-Cushing versus ACTH-dependent Cushing
syndrome diagnosis.
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For all ERCUSYN investigators

Background

Patients with Cushing’s syndrome (CS) have an increased risk of developing
venous thromboembolic complications. There is currently no standard practise for
thromboprophylaxis in CS patients.

Aim

To study the details of VTE in patients included in The European Registry on
Cushing’s syndrome (ERCUSYN) and study various thromboprophylaxis
protocols used among the centres where VTE’s were reported.

Methods

A retrospective observational cohort study; data extraction from the registry was
taken on the 07.02.2022. Additional data were requested for all VTE-positive
cases and obtained in 93% of cases.

Results

There were 95 VTE among 2173 CS patients (prevalence of 4.4 %). Among the 57
centres included in the database, events were reported in 28. Details on VTE were
available for 86 (88.4%) patients. One VTE was diagnosed in 69 patients, two
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VTE’s in 9, and 3 VTE’s in 6. All together there were 105 VTE. Deep venous
thrombosis (DVT) was diagnosed in 50(47,6%) cases, pulmonary embolism (PE)
in 29(27,6%) cases, other VTE in 21(20%) cases, and PE/DVT with VTE in
uncommon locations or together were diagnosed in 5(4,8%) cases. At the time of
the VTE only 30.4% were anticoagulated, on low-molecular-weight heparin
(LMWH) (68%), vitamin-K antagonist (VKA) (24%), or on Xa-inhibitor 8%.
Following the VTE 93.4% were anticoagulated, the agent used varying widely:
41% received VKA, 34.6% LMWH, 21.8% Xa inhibitor and 2.6% aspirin. The
duration of anticoagulation varied from 2 weeks until lifelong (40%). Compression
stockings were used in 50.9% of the VTE cases. Looking at the centre’s routine
thromboprophylaxis protocols, 43% anticoagulated on a routine basis. 8,3%
anticoagulated only pituitary CS, 25% both pituitary and ectopic source CS and
66.7% anticoagulated all CS patients regardless of the aetiology. Anticoagulation
schemes varied as far as anticoagulation initiation, the duration of thrombopro-
phylaxis given and agent used; 25.6% anticoagulated preoperatively, 22.2% after
confirmation of the diagnosis of CS, 33.3% only in particular situations: high-risk
patients, following VTE or if medical therapy for hypercortisolism was started. In
75% of the centres LMWH was used, and less frequently VKA and Xa inhibitors.
Conclusion

We report a high VTE rate in CS patients within ERCUSYN. Most patients were
not anticoagulated at the time of the event. There is no uniformly used
thromboprophylaxis scheme in centres that reported VTE events. To our
knowledge this is the largest registry-based study to date looking at VTE in CS
patients.
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Background

Gender-affirming hormone treatment (GAHT) is the cornerstone in the
therapeutic management of transgender and gender diverse (TGD) people,
which are currently classified as transgender assigned-female-at birth (t-AFAB)
and assigned-male-at birth (t-AMAB) subjects. Due to its hormonal nature,
GAHT is commonly handled by the endocrinologist and available guidelines on
this topic mimic the recommendations for cis-gender hypogonadal populations.
However, the GAHT long term management remains challenging, since the
clinician must juggle a balance between achieving the phenotypic characteristics
of the perceived gender and minimizing adverse effects. Although several
longitudinal studies evaluated GAHT approaches, a focus on the challenges that
the clinician should face off is still lacking.

Aim

Of the study: To investigate the long term therapeutic management of TGD
people, considering hormonal targets, treatment adjustments and GAHT safety.
Methods

A retrospective, longitudinal, observational, multicentre clinical study was
carried out, enrolling TGD subjects consecutively attending two Italian
Endocrinology Units (Turin and Modena) from 2005 until 2022. Both t-AFAB
and t-AMAB subjects were included, recording all data derived from routine
outpatient evaluations. Each subject was managed with specific and personalized
follow-up depending on the clinical practice of the Centre, as well as on the
presence of adverse events, in accordance to the guidelines in force.

Results

Comprehensively, 302 t-AFAB and 453 t-AMAB were enrolled, showing similar
follow-up average duration (P=0.974) and visits number (P=0.384). However,
hormonal targets were reached more frequently in t-AFAB (63.6%) rather than in
t-AMAB (23.3%) subjects. In addition, less time (P=0.002), fewer follow-up
visits (P=0.006) and less changes in therapeutic schemes (P=0.024) were
required in t-AFAB to achieve the therapeutic goal. Accordingly, t-AFAB showed



a higher adherence to medical prescriptions compared to t-AMAB subjects
(P<0.001). During follow-up, the rate of both hypertension (P=0.015) and
dyslipidaemia (P <0.001) increased in t-AFAB subjects, whereas t-AMAB ones
showed a significant increase only in dyslipidaemia rate (P<0.001). No
significantly increased rate of cardiovascular events was detected in both groups.
Discussion

Here, we described for the first time a long term follow-up during GAHT in a
large cohort of Italian TGD people. This real-world clinical snapshot shows that
hormonal balance is reached more frequently and more easily in transgender
AFAB compared to AMAB subjects. Probably, these latter would require a
thicker clinical management to overcome the higher intrinsic complexity of
feminizing treatments, at least contributing to the poor therapeutic adherence
observed in such subjects.
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Currently, no treatment options exist to improve semen quality for the majority of
infertile men. Proper interaction between germ and Sertoli cells in the testis is critical
for sperm production, and a recent study suggested that Denosumab, an inhibitor of
RANKL signaling, may stimulate sperm production in some infertile men. Here, we
show in animal and human studies how expression of the RANKL signaling system is
critical for both Sertoli cell function and the testicular response to Denosumab.
RANKL was removed globally in mice using the Cre-LoxP system. gPCR and
immunohistochemistry were used to investigate OPG expression in human testis with
full spermatogenesis or Sertoli cell-only (SCO) syndrome, fetal testis, as well as
cultures of human testis tissue treated with Denosumab. Reproductive hormones,
semen quality, and anti-Miillerian hormone (AMH) levels were measured in 100
infertile men, who subsequently were randomized to a single subcutaneous injection
with Denosumab (60 mg) or placebo (1 mL NaCl). After 80 and 160 days, semen
samples were analyzed, and blood samples collected. Mice with global RANKL
deletion had increased testicular and epididymal weight. OPG expression was high in
Sertoli cells from human testis with SCO in contrast to testis with full spermatogenesis
or fetal testis. In human testicular cultures with low or moderate OPG expression
Denosumab increased germ cell proliferation and decreased apoptosis, while
Denosumab had no effect in testis with spermatogenic arrest or high expression of
OPG in Sertoli cells. In infertile men, low serum AMH was associated with poor
Sertoli cell function and decreased semen quality. In the randomized placebo-
controlled clinical trial one dose of Denosumab did not increase semen quality
compared to placebo. However, in a sub-group of men with baseline serum AMH > 35
pmol/l Denosumab increased the inhibin B/FSH ratio and number of motile sperm
cells, which is the best predictor of male fertility potential. This translational study
suggests that the effect of Denosumab depends on the function of Sertoli cells with high
OPG expression being a marker of dysfunction. AMH may be used to select the sub-
group of infertile men who may benefit from Denosumab treatment; however, further
investigation is critical for understanding the interplay between Sertoli cell function,
spermatogenesis, and RANKL inhibition.
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Introduction

Polycystic ovary syndrome (PCOS) is associated with an increased risk of
abdominal obesity, what is regulated by numerous genetic, epigenetic, and
environmental factors. MicroRNAs (miRNAs) are known regulators of gene
expression, involved in the development of metabolic disturbances. Dual-energy
X-ray absorptiometry (DXA) is an accurate method of body composition analysis.
The aim of the present study was to investigate the association between
circulating miRNAs, adipokine concentrations, and body composition in PCOS
patients.

Materials and methods

The studied group comprised 102 patients with PCOS (age: 24.3+3.6 years;
BMI: 24.7£5.0) and 64 healthy women (age: 25.0 £ 3.4 years; BMI: 23.4+3.7)
as a control group. All women underwent anthropometric measurements, body
composition analysis with DXA, and transvaginal ultrasound. Concentrations of
sex hormones, sex hormone-binding globulin, adiponectin, leptin, lipids, as well
as glucose and insulin during oral glucose tolerance test were measured. Serum
levels of miR-27a, miR-106b, miR-181a, miR-193b, and miR-320 were assessed
with real-time polymerase chain reaction.

Results

The studied groups did not differ in terms of age or BMI. No differences regarding
body composition or the concentrations of leptin and adiponectin were observed.
Expression levels of miR-27a and miR-193b were higher in PCOS patients, while
miR-181a and miR-320 were higher in the control group (all P <0.05). In the PCOS
group, significant correlations were observed between adiponectin concentration
and the levels of miR-181a (R=0.30; P=0.008) and miR-320 (R=0.24,
P=0.031), as well as between miR-106b and leptin concentration (r= —0.25;
P=0.045). Additionally, the levels of miR-27a and miR-320 correlated with
visceral adipose tissue (VAT) mass (R=0.23, P=0.021; r=—0.25, P=0.013,
respectively) and android/gynoid (A/G) ratio (R=0.25, P=0.011; r=—0.21,
P=0.040, respectively). The levels of miR-193b were associated with A/G ratio
(R=0.29, P=0.003), fat mass index (R=0.22, P=0.024), and lean mass index
(R=0.32, P<0.001). No such correlations were observed in healthy women,
although in this group, miR-27a correlated with adiponectin concentration (r= —
0.37, P=0.010), while miR-106b with leptin concentration (R=0.34, P=0.046)
and fat free mass (R=0.37, P=0.002). In linear regression analysis, both miR-
181a and miR-320 were associated with VAT mass independent of age, BMI, and
waist circumference only in PCOS patients.

Conclusions

The expression levels of circulating miRNAs are altered in PCOS. Body
composition, especially visceral adiposity, and adipokine secretion, seem to be
associated with the expression of miR-27a, miR-181a, miR-193b, and miR-320 in
this group, although functional studies are necessary to verify this hypothesis.
DOI: 10.1530/endoabs.90.0C4.3
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Estradiol (E2), produced by granulosa cells (GCs) of ovarian follicles, plays an
essential role in folliculogenesis by controlling follicular development and selection.
E2 actions are principally mediated by the two nuclear receptors, ERa and ERB. These
two receptors are differently expressed in GCs, with ERP being predominant. After
ligand binding and receptor dimerization, ERo. and ERP mainly regulate gene
transcription through direct interaction with specific DNA motifs (estrogen-response
elements, ERE), or by tethering onto other transcription factors such as c-Fos/c-Jun
(activator protein-1, AP-1). In Human, four alternative splicing isoforms of ERP
(ERB1, ERB2, ERB4 and ERPS) are described and highly expressed in GCs. Little is
known about their biological activities, except that only the longest form ERB1 can
bind E2. Therefore, the aim of our study was to identify the role of each ER B isoform on
GCs growth, as well as deciphering the nature of their respective transcriptional
activities. For this purpose, we overexpressed each ERp isoform in a human
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immortalized GC line (HGrC1) to assess their respective role on cell proliferation and
apoptosis. By scoring BrdU incorporation and measuring Annexin-V binding to
membrane apoptotic proteins, we showed that ERB2 and ERBS5 induced cell
proliferation whereas ERB1 and ERP4 increased GCs apoptosis. Interestingly,
transfection of ERp isoforms in HGrC1 cells exhibited various effects on GCs fate,
whether they were expressed alone or together. For example, pro-apoptotic activities
of ERB1 and ERB4 were lost when both isoforms were co-expressed. To understand
the underlying mechanisms of these effects, we examined ERP transcriptional
activities, with or without ligand, on luciferase reporter constructs driven by ERE or
AP-1 dependent promoters. We found that only ERBI elicited ligand-dependent and
ligand-independent transactivation at ERE sites. ERB2, ERpB4 and ERBS5 (alone or
together) did not influence ERB1 transactivity. In addition, ERB2, ERB4 or ERBS
showed a ligand-independent transactivation at AP-1 sites that impaired ERB1
transactivity but led to gene transcription activation when all isoforms were co-
transfected. In conclusion, our study demonstrates an important role of each ERB
isoform on GCs proliferation and apoptosis. Importantly, it reveals that although being
E2-insensitive and unable to transactivate gene expression through ERE sites, ERB2,
ERP4 and ERBS display biological effects. Their direct activities on AP1 sites as well
as their potential non-genomic signaling are under current investigation. Hence,
changes in the complex crosstalk between ER B isoform signaling could contribute to
uncontrolled cell growth such as that encountered in tumor cells.
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In the ovary, the G protein-coupled estrogen receptor (GPER) forms heteromeric
complexes with the follicle-stimulating hormone receptor (FSHR), reprogramming
FSH-induced signals and determining the follicular fate. Based on the structural
similarity, we evaluated whether GPER interacts with the luteinizing hormone
(LH)/choriogonadotropin (hCG) receptor (LHCGR) modulating gonadotropin-
dependent signals. LHCGR-GPER heteromers were evaluated in transiently
transfected HEK293 cells co-expressing specifically tagged receptors and biosensors,
and signals were collected by bioluminescence resonance energy transfer (BRET) and
photo-activated localization microscopy using photoactivatable dyes (PD-PALM).
Cells were treated by LH/hCG and signalling analyses were performed by evaluating
G proteins coupling and displacement, intracellular Ca2+, cAMP and inositol
monophosphate (IP1) increase by BRET and homogeneous time-resolved fluor-
escence (HTRF). Activation of gene transcription regulated by nuclear factor of
activated T-cells (NFAT) and cAMP response element (CRE) promoters was
performed using a reporter system. Data were analysed by non-linear regression or
Kruskal-Wallis test and Dunn’s post-hoc test (P <0.05; n=4 to 6), as appropriate.
Super-resolution microscopy revealed that about 20% of FLAG-GPER and HA-
LHCGR form heteromers on the cell surface, and results were confirmed by BRET
detecting yFP-GPER and rluc-LHCGR interaction (*=091;n=6). The presence of
GPER induces concentration-dependent displacement of Gaq to LHCGR, resulting in
depletion of hCG-induced Ca™ response under GPER/IHCGR co-expression (AUC
LHCGR= 51694506 vs AUC LHCGR +GPER= 3621+277; P<0.05; n=6).
Consistently, all other Gag-dependent events, i.e. IP1 production (LH= 2.7240.49
nM; hCG= 10.89+2.55 nM; p>0.05; n=4) and NFAT promoter activation
(LHCGRLH= 2.440.3vs LHCGR+GPER LH= 0.6 £0.1;LHCGRhCG= 2.5+
0.3 vs LHCGR+GPER hCG= 0.74+0.1; n=>5; P<0.05), were inhibited in
GPER/IHCGR co-expressing cells treated with LH/hCG. This is not in cells
expressing LHCGR alone, where gonadotropins induced Gog-dependent signalling
(P<0.05; n=6). Interestingly, GPER-LHCGR complexes have no impact on
LH/hCG-induced cAMP/protein kinase A (PKA) pathway activation (p>0.05; n=06),
suggesting that GPER specifically inhibits Gaq-, but not Gas-mediated signals.
Control experiments were performed using a biosensor-tagged mutant GPER
(GPERmut) unable to form heteromers with LHCGR. PD-PALM and BRET methods
revealed the absence of GPERmut/I[HCGR complexes and the lack of receptor-
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receptor interaction (#=0.05; n=6). Under these conditions, cell treatment with
LH/hCG induced IP1 accumulation and gene transcription (LHCGR vs LHCGR +
GPER; P>0.05; n=5). In conclusion, GPER interacts with LHCGR in the cell
surface, biasing LH/hCG-induced signals via specific inhibition of Gaq-dependent
cascades. These data suggest that reproductive functions may be modulated by
GPER/IHCGR heteromers in the ovary.
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Introduction

A growing body of evidence supports the possible association between the
severity of climacteric symptoms and long-term cardiometabolic risk. We aimed
to assess the possible link between the severity of hot flashes and the risk for
cardiometabolic manifestations after the menopausal transition.

Methods

This cohort study was conducted in the Menopause Clinic, National and
Kapodistrian University of Athens, Aretaieio Hospital, Athens, Greece. We
reviewed outpatient records corresponding to 6,250 women, with no evidence of
metabolic syndrome (MetSyn) at baseline and who were not on treatment with
menopause hormone therapy (MHT) or selective estrogen modulators. Women
should have had at least two full consultations 12 months apart. The eligible cases
were matched one-two-one for age and the severity of hot flashes at baseline. We
selected 825 women, stratified into three groups (no hot flashes vs mild vs moderate-
to-severe). All participants were monitored for 15 years after their first visit (FU) for
the development of MetSyn, new onset hypertension, and dyslipidemia.

Results

At the time of the first assessment, there was no association between the severity of
hot flashes and the prevalence of hypertension and dyslipidemia (no vs mild vs
moderate/severe: hypertension, 14.9% vs 20.9% vs 20.7%; dyslipidemia 8.4% vs
10.5% vs 6.9%). Women who experience severe symptoms at baseline had a higher
prevalence of MetSyn and hypertension at 15-year follow-up (no vs mild vs
moderate/severe, MetSyn 22.6% vs 17.1% vs 28.2%, P=0.049; hypertension,
26.9% vs 32.9% vs 38.9%, P=0.025). The time-to-diagnosis of MetSyn or
hypertension was lower in women with more severe symptoms at baseline (KM
curve, moderate/severe vs mild vs no, MetSyn 11.4+0.4 yrs vs 12.9£0.3 yrs vs
13.1£0.2 yrs; hypertension, 10.5+0.4 yrs vs 11.5£0.3 yrs vs 12.74+0.2 yrs; log-
rank P<0.001 both cases). Cox-regression analysis showed that diagnosis of
MetSyn was associated with moderate/severe hot flashes (HR=1.797, P=0.021),
moderate alcohol consumption (HR=0.5, P=0.003), LDL-cholesterol (HR=
1.007, P=0.016), intense exercise (HR=2.105, P=0.048), BMI (HR=1.095,
P=0.025), age (HR=0.889, P<0.001). The diagnosis of hypertension was
associated with moderate/severe hot flashes (HR=1.902, P=0.004), intense
exercise (HR=2.276, P=0.008), current smoking (HR=1.664, P=0.008),
moderate alcohol intake (HR=0.439, P<0.001), SBP (HR=1.029, P<0.001),
BMI (HR=1.1, P=0.007), age (HR=0.888, P<0.001). The models were also
adjusted for waist circumference, HOMA-IR, lipids, DBP.

Conclusions

Moderate-to-severe hot flashes were associated with incident risk for MetSyn and
new-onset hypertension in young postmenopausal women. These observations bear
implications for the use of MHT in women shortly after the menopausal transition.

DOI: 10.1530/endoabs.90.0C4.6

Oral Communications 5: Adrenal and Cardiovascular
Endocrinology 1

0C5.1

CYP21A2-R484Q mice, a humanized mutant animal model for
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Congenital Adrenal hyperplasia (CAH) refers to a group of autosomal-recessive
inherited disorders of impaired adrenal steroidogenesis. The most common form is
21-hydroxylase deficiency (21-OHD) caused by mutations in the CYP2/A2 gene.
Patients lack glucocorticoids and in some cases mineralocorticoids, and present with
androgen excess causing hypoglycemia, live-threatening salt wasting, virilisation,
and precocious puberty. Treatment includes the replacement of deficient steroid
hormones and restoring negative feedback towards CRH and pituitary ACTH
secretion to suppress hyperandrogenemia. This often requires the administration of
supra-physiological doses of glucocorticoids which may cause significant treatment-
related side effects. As recent advances have shed light on the steroidogenic
mechanisms and the genetics of CAH, multiple novel treatment approaches are being
developed to holistically manage CAH patients, to minimize glucocorticoid exposure
and to achieve better patient outcomes. However, novel drugs lack effective in-vivo
models for pre-clinical testing. In this work, we present the first viable and humanized
mouse model in which the mouse gene Cyp2/al is replaced by the human orthologue
CYP21A2 with the integrated human point mutation p.R484Q. Twenty-weeks-old
homozygous mice showed hyperplastic adrenals and an expression of the human
CYP21A2 gene. Tandem mass spectrometry measurements of plasma at 20 weeks
showed decreased corticosterone and 11-deoxycorticosterone levels in both male and
female homozygous animals. Additionally, progesterone levels in homozygous mice
were significantly higher (P<<0.01) than in wildtype mice. We also observed
increased aldosterone levels in female mutants, whereas blood pressure did not differ
between wildtype and mutant mice strains. ACTH levels were elevated in both male
and female homozygous animals. Tetrahydrocorticosterone (THB), a major
glucocorticoid metabolite could be detected in 24-hours-urine in wildtype mice but
not in homozygous mutant animals. While mutant male mice were fertile with normal
appearing testes, females were infertile, remaining in the diestrus phase with a
reduced number of ovarian follicles. In conclusion, we show that the humanized
mutant CYP2/A2 mice may represent an excellent animal CAH model to test novel
treatment strategies. It will potentially contribute to achieving overarching treatment
goals to prevent comorbidities resulting from hormone — related derangements and
treatment-related side effects among CAH patients. The animal model will play a
pivotal role in supporting the transition from basic research to clinical application.
Keywords: Adrenals, CAH, animal models
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Background

Testicular Adrenal Rest Tumors (TART) in patients with congenital adrenal
hyperplasia due to 21-hydroxylase deficiency (210HD) or 11-hydroxylase
deficiency (110HD) are benign lesions causing testicular damage and infertility.
We hypothesize that high ACTH exposure due to poor hormonal control during
early life is promoting development of TART later in life.

Objective

This study aims to examine the relation between early CAH diagnosis and
consequent start of adequate glucocorticoid treatment (<1 month vs>1 month
but<1 year vs > 1 year) and the development of TART as well as the relationship
between biochemical disease control during infancy and early childhood and the
development of TART.

Methods

In this retrospective open cohort study, data was collected from the I-CAH registry;
an international database of pseudonymized information on CAH patients. The
study included 189 male patients from 22 centers with 210HD (n=182) or | IOHD
(n=7T) in which at least one testicular ultrasound (US) was performed.

Results

TART was detected by US in 38% of the patients. Prevalence varied enormously
between centers. Salt-wasting phenotype was associated with a 3.2 (confidence
interval: 1.1-9.0) times higher risk of TART diagnosis compared to simple
virilizing phenotype. When adjusted for CAH phenotype, a delayed CAH diagnosis
of more than 1 year, compared to a diagnosis within 1 month of life, was associated
with a 2.4 (1.3-4.7) times higher risk of TART diagnosis later in life. Biochemical
disease control (undertreatment versus adequate treatment or overtreatment) or
bone age advancement (as a consequence of poor disease control) in the four yearly
visits did not predict TART diagnosis later in life. Increased height SDS at the end
of the four-year follow-up period, but not at earlier visits, was associated with a 1.3
(1.1-1.5) times higher risk of TART diagnosis later in life.

Conclusion

A delayed CAH diagnosis of more than 1 year versus CAH diagnosis within 1
month of life is associated with a higher risk of TART development, what might be
attributed to high ACTH exposure of the neonatal testes. However, the relation
between a delayed CAH diagnosis and TART diagnosis may be confounded by a
potential link between delayed CAH diagnosis and experience in and quality of
CAH care. The number of patients per center did not allow for normalization of
potential center-specific effects. Nonetheless, neonatal screening may help
improving CAH treatment and lower the risk of TART development later in life.
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Background

Modified-release hydrocortisone (MRHC) capsules (Efmody, Diurnal Ltd,
Cardiff, UK), have been developed to replicate the cortisol diurnal rhythm and
shown to improve CAH disease controll. We have examined relative
bioavailability of MRHC and disease control of congenital adrenal hyperplasia
(CAH) patients switched from standard therapy to MRHC.

Methods

An open label, randomised, 2 period, crossover study comparing the relative
bioavailability of MRHC capsules with immediate-release hydrocortisone tablets
(Cortef, Pfizer) in dexamethasone-suppressed healthy volunteers was performed
(NCTO03343327). The Primary Endpoint was area under the cortisol concentration
time curve extrapolated to infinity (AUCq.iy¢), With bioequivalence considered
met if the ratio AUC_j,r was between 80-125%. For disease control in classic
CAH patients switched to MRHC, we reviewed data from the phase 3 randomised
study of standard treatment versus MRHC (NCT02716818). Patients were
randomised either to continue standard treatment or switched to MRHC at the
same hydrocortisone dose equivalent (HDE =prednisolone dose X 5; dexametha-
sone X 80)". Patients were assessed at baseline and after 4 weeks by 24 hr 2-hourly
sampling of 17-hydroxyprogesterone (170HP) with change from baseline in the
natural log 24 hr 170HP standard deviation score (SDS) profile calculated
(170HP SDS 24-hour profile).

Results

24 subjects completed the relative bioavailability study. 20 mg MRHC capsules
showed AUC bioequivalence to 20 mg reference hydrocortisone: Mean AUC ¢
was 2650 vs 2450 h X nmol/], ratio of 108% (90% confidence interval (CI) 103 —
113%). In the phase 3 study, 122 patients were recruited of which 105 were
included in the 4-week analysis; standard treatment (n=52) MRHC at the same
dose as standard treatment (n=53). The mean 9am 170HP at baseline vs 4 weeks
was: 41 vs 6 (nmol/l) for the MRHC group and 21 vs 18 (nmol/l) in the standard
treatment group. At 4 weeks, a greater reduction in the 170HP SDS 24-hour
profile was observed in the MR-HC group than the standard therapy group;
treatment effect (90% CI) —0.26 (-0.46 to —0.07), P=0.007. There were no
adrenal crises in the MRHC group and 3 in the standard treatment group for the
whole phase 3 cohort over 6 months.

Conclusions

MRHC capsules are bioequivalent to immediate release hydrocortisone for AUC,
however the more physiological exposure means that switching patients from
standard treatment to MRHC at the same hydrocortisone dose equivalent results
in improved CAH control. The incidence of adrenal crisis on MRHC is at the
lower end of that reported in cohort studies.
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Adrenal insufficiency (Al) is life-threatening and can present alone or in
combination with other co-morbidities. Here we describe families with a novel
association of AI with porphyria caused by biallelic mutations in protoporphyr-
inogen oxidase (PPOX) or coproporphyrinogen oxidase (CPOX). The porphyrias
are a group of disorders caused by defects in one of eight enzymes within the
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haem biosynthetic pathway, divided into acute porphyrias, resulting in mainly
neurovisceral symptoms, or cutaneous porphyrias, mainly affecting the skin.
Acute porphyria attacks can be life-threatening, resulting in permanent disability
or death. Variegate porphyria and hereditary coproporphyria are associated with
autosomal dominant mutations in PPOX and CPOX respectively, with biallelic
inheritance rarely reported and knockout mice that are embryonic lethal. We
performed whole exome sequencing (WES), array Comparative Genomic
Hybridization (aCGH) and whole genome sequencing (WGS) in 3 families
with AI and variegate or hereditary porphyria. In kindred 1, with 4 affected
individuals, WES revealed a homozygous mutation, p.Glu339Lys, in PPOX.
aCGH and WGS revealed no Copy Number Variants (CNVs) and no other
variants, in genes causing Al, common to all affected individuals. In families 2
and 3, homozygous mutations in CPOX p.(Pro367Ala) in one patient and
p-(Ser28Ter) in two siblings were identified by WGS and WES respectively, with
a clinical picture of Al and hereditary coproporphyria. Unlike other acute
porphyria kindreds, the heterozygous parents were asymptomatic, manifesting
neither porphyria nor Al, suggesting that the level of enzyme function is key for
both phenotypes. Reduced PPOX/CPOX activity could cause Al through either;
(i) a dearth of haem for steroidogenic CYP450 enzyme action, (ii) toxicity of
intermediate porphyrins or (iii) increased oxidative stress. To investigate the
mechanism, we first created H295R, human adrenocortical cells, with differing
degrees of PPOX-knockdown (KD) by shRNA. Proliferation, measured by MTT
assay or GFP accumulation, was lower in PPOX-KD cells at 72 hours and
mitochondrial respiration was diminished, possibly due to toxicity of porphyrin
precursors. CYPI1Al expression was unaltered whereas STAR and CYP17A1
were significantly lower in PPOX-KD cells. Finally, and definitively, knockdown
of at least 60% PPOX protein in H295R cells reduced cortisol output by 2.2-fold
(P<0.01) at baseline and 1.9-fold (P <0.0001) in forskolin stimulated cells.
Similar CPOX studies are underway. These studies show that cortisol is reduced
in individuals with biallelic PPOX/CPOX mutations and, in conjunction with
previous cases of Al in association with other genes in the pathway, suggests
adrenal function should be monitored in individuals with porphyria.
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Background

The dexamethasone suppression test (DST) is among essential tests for
hypercortisolism diagnosis. Due to high sensitivity and specificity, liquid
chromatography-tandem mass spectrometry (LC-MS/MS) is replacing obsolete
immunoassays (IA) for steroid measurement. However, exhaustive data about IA
and LC-MS/MS concordance in the frame of DST are still not available.

Aim

To compare cortisol measurements by two routine IAs and LC-MS/MS in basal
(FO) and post-DST (Fdst) sera. To assess between-method concordance in
diagnosing hypercortisolism.

Methods

We enrolled 330 patients with hypercortisolism suspicion or adrenal mass. Of
these, 287 patients had their paired FO and Fdst measured by ElecsysE170
(Roche), and 43 by DxI800 (Beckman). All samples were also measured by a
validated LC-MS/MS method. Methods were compared by Wilcoxon test and
Passing and Bablok regression. We evaluated between-methods concordance in
classifying patients in “non-secreting” (NS) (Fdst<18 ng/ml), “possible
autonomous cortisol secretion” (PACS) (Fdst:18-50 ng/ml) and “autonomous
cortisol secretion” (ACS) (Fdst>50 ng/ml).

Results

FO levels assayed by ElecsysE170 (median (min-max): 151.0 (47.0-380.0) ng/ml)
were significantly higher than by LC-MS/MS (116.8 (38.1-249.5) ng/ml))
(P<0.001), with significant proportional overestimation (slope(95CI):
1.366(1.309-1.423)) and constant underestimation (intercept(95CI): —7.9(-
14.1-1.8)) of the former and R=0.916. Comparing DxI800 vs LC-MS/MS
resulted in higher values (134.0 (52.0-269.0) ng/ml vs 115.1 (55.3-207.8) ng/ml,
respectively) (P<0.001), significant slope (1.337(1.226-1.451)) and intercept (-
18.6(-33,3-7.3)) and R=0.955. Regarding Fdst levels, no significant differences
were found between ElecsysE170 (14.0 (3.00-290.0) ng/ml) and LC-MS/MS
(13.70 (2.72-168.7) ng/ml) (P=0.060), with no significant proportional or



constant errors and R=0.907. No difference was obtained for DxI800 (14.0 (6.0-
258.0) ng/ml) vs LC-MS/MS (13.3 (6.9-199.0) ng/ml) (P=0.160), with no
proportional error, R=0.910, and a small significant constant underestimation
(intercept: —2.8; 95CI: —4.9-0.7). According to ElecsysE170, we classified 186
patients (64.8%) as NS, 88 (30.7%) as PACS and 13 (4.5%) as ACS. When using
LC-MS/MS, 13 (7%, false negatives) of NS, 19 (21.6%, false positives) of PACS
and 3 (23.1%, false positives) of ACS were not confirmed, with total 35 (12.2%)
misdiagnoses. When using DxI800 Fdst, 26 (60.5%) were NS, 14 (32.5%) were
PACS and 3 (7.0%) were ACS. Of these, LC-MS/MS did not confirm 1 (3.8%,
false negative) within NS and 1 case (33.3%, false positive) within ACS classes,
with total 2 (4.7%) misdiagnoses.

Conclusions

Unexpectedly, concordance between LC-MS/MS and IAs is poorer at basal than
DST-suppressed cortisol levels. Nonetheless, a non-negligible amount of patients
may receive a different diagnosis when using the more specific and accurate LC-
MS/MS measurement.
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Background

Venous thromboembolism(VTE) is a well-known perioperative complication in
patients with Cushing’s syndrome(CS) and may be preventable. A recent report
highlighted that thromboprophylaxis management in patients with CS still varies
considerably across Endo-ERN reference centers but the actual incidence of VTE
and its management in individual patients is unclear.

Aim

To collect epidemiological and clinical data of new cases of CS reported on the
European Registries for Rare Endocrine Conditions(EuRRECa) electronic
reporting tool(e-REC) and Endo-ERN.

Methods

A survey was conducted for new patients with CS reported by e-REC by reference
centers within Endo-ERN in the last 2 years. A total of 180 patients were reported
with CS and the survey was completed by 26 clinicians in 11 centres in 6
countries. Risk factors, VTE occurrence, and thromboprophylaxis regimens were
analysed.

Results

One hundred and thirteen patients had Cushing disease (62.8%), 59 CS (32.3%)
and 8 patients ectopic CS (4.4%). 136 (75.6%) were female with a mean age of
45+16.2 years (range 3-80). Overweight (BMI 25-30 kg/mz) and obesity (BMI
>30 kg/mz) were common findings with 78 (43.3%) and 61 (33.9%) patients
respectively. 121 had hypertension (67.2%), 38 had diabetes mellitus (21.1%). 11
patients reported VTE(6.1%) prior to CS diagnosis. Medical treatment of CS
consisted of metyrapone (n=50, 27.8%), ketoconazole (n=16, 8.9%),
osilodrostat (n=3;1.7%), and mitotane (n=1, 0.56%). One hundred and twelve
patients (64.4%) did not receive cortisol lowering treatment before surgery. CS
was completely controlled in 35 patients (19.4%) and partially in 31 (17.2%)
before surgery. Most patients were operated (n=167, 92.8%), first surgery in
76.6% of patients. 136 patients received thromboprophylaxis before surgery,
mostly using Low-molecular weight-heparins (94.2%). In 42 cases, thrombopro-
phylaxis was started the day of surgery (30.4%), in 51 stopped within one week
after surgery (36.9%). VTE was reported in only 4 cases (2.2%), all of them in
uncontrolled CS. Of these, 3 VTE’s occurred months before surgery, in patients
with history of VTE and high VTE risk, 2 of them developing VTE while on
anticoagulant treatment for previous VTE. Only 1 VTE occurred after surgery(6
weeks) in a patient who received thromboprophylaxis the first week after surgery.
No severe bleeds were observed during thromboprophylaxis.

Conclusion

The results of this survey suggest a heterogenous policy on pre-surgery cortisol
lowering treatment and thromboprophylaxis. In this survey VTE’s were only
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observed in subjects without cortisol lowering therapy and with additional VTE
risks. In addition, we observed no major bleeds in patients on thromboprophy-
laxis. Therefore this survey paves the way for the standardization of
thromboprophylaxis regimens in subjects with CS.
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Neuroendocrine neoplasms (NENs) are a highly heterogeneous group of tumors
that arise from the diffuse neuroendocrine system and whose incidence has
increased over the last years. Among them, pancreatic NENs (PanNENs) are
relatively common and one of the most studied NENs. PanNENSs are characterized
by a low number of mutations, with some genes frequently mutated, such as MEN1,
ATRX/DAXX, and mTOR signaling pathway genes. Despite genomics, transcrip-
tomics and epigenomics studies that have helped improved understanding of the
molecular features of PanNENSs, there is still vast unexplored ground for better
comprehension of this disease. In this context, the process of RNA splicing, which
is the removal of introns from pre-RNA molecules, is known to be dysregulated in
many diseases and it has even been shown to contribute to every hallmark of cancer.
Our group has previously demonstrated that RNA splicing is also dysregulated in
PanNENs, where it opens up new therapeutic avenues. However, clinical and
molecular implications of this dysregulation are still very poorly understood. In this
work, we aimed to describe the spliceosomic landscape, that sums alternative splice
variants, events and splicing machinery components expression, as well as their
potential relationship, how it is related to the pathology of PanNENs and its
contribution to their high heterogeneity, tumorigenesis and behavior. With this aim,
we explored two different cohorts of 175 and 66 PanNENs samples, including
RNA-seq, mutational and clinicopathological data, integrated to better understand
the disease. The expression levels of splicing variants/events and splicing
machinery components in each sample were quantified using SUPPA-2 and
DESeq-2, respectively. We used dimensionality reduction techniques to classify
samples according to their spliceosomic landscape and later explored their
relationship with pathological and mutational data. Results revealed important
associations between clinical data, such as hormone secretion (tumor functionality),
tumor grade or metastasis, and specific splicing profiles, implying a relevant role of
alternative splicing in PanNENSs pathophysiology. Additionally, the most common
mutations in PanNENs showed specific splicing landscapes. Further analysis and
experiments will be required to ascertain whether splicing alterations are merely a
subsidiary effector of hierarchically higher molecular changes or, contrarily,
function as tumor drivers. In conclusion, our study represents the first spliceosomic
study in PanNENs and provides original information to better understand the
heterogeneity and pathophysiology of these tumors.
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Metabolic dysfunction-associated fatty liver disease (MAFLD) is a growing cause
of hepatocellular carcinoma (HCCs); however, the molecular characteristics of
MAFLD-derived HCCs are still to be elucidated. To provide novel insights in this
field, we performed the first quantitative proteomic analysis of HCC samples from
different aetiologies. Particularly, cytosolic and nuclear proteome of liver tissues
from HCC patients (n=42; HCC vs adjacent tissue) and healthy controls (n=>5)
were determined by SWATH-MS-based proteomics. This proteomic profile
allowed for the discrimination of two tumoral subgroups. One of them, which
included all the MAFLD-derived HCC patients, was associated to aggressive
parameters and to a profound dysregulation of the aminoacyl-tRNA synthetases
(ARSs), which are essential components of the tRNA aminoacylation machinery.
The alteration of the 9 ARSs dysregulated in the proteomic cohort was confirmed
in different in silico MAFLD and HCC cohorts, wherein they were associated to
aggressive features (i.e., survival and recurrence), and to the metabolic status of
the patients (i.e., obesity). Indeed, the general upregulation of the ARSs
machinery was identified as a prognostic marker in different mRNA and protein
cohorts in that HCC patients with high expression of ARSs had worse survival
and a higher recurrence. The valine tRNA-aminoacyl synthetase, VARSI, was
selected for studying the functional and molecular consequences of ARSs
dysregulation in HCC as its expression was altered in most HCC cohorts and
associated to the presence of obesity. For that, in vitro assays (proliferation,
migration, colonies/tumorspheres) were performed in liver cancer cell lines
(HepG2, Hep3B, SNU-387) after the modulation of the expression (silencing and
overexpressing) of VARSI. VARS1 modulation had a reduced effect on
proliferation/migration although it significantly altered the dedifferentiation
capacity of the cells (colony establishment and spheres formation). The molecular
mechanism underlying this effect was assessed through quantitative proteomics in
Hep3B and SNU-387 cell lines after overexpressing VARS!. This analysis (and
further confirmation by western blot) demonstrated a decreased expression of the
scaffold protein MAGI-1, a known tumour suppressor in HCC, associated with the
overexpression of VARSI. Thus, VARS1 might be exerting its role through the
modulation of MAGI-1-mediated cell junctions. Our study demonstrates the
dysregulation of the tRNA-aminoacylation machinery as a diagnostic and
prognostic marker in MAFLD and HCC and the potential of these proteins,
especially VARSI, as therapeutic targets in tumoral stages.
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Background

Molecular classification is important for diagnosis and prognosis of adrenocor-
tical tumors (ACT). Transcriptome profiles separate benign ACT (“C2” cluster)
from carcinomas (ACC) and identify two groups of ACC, “C1A” (“steroid” and
“proliferation” signatures) and “C1B” (“immune” signature), of poor and better
prognosis respectively. However, these signatures were characterized at the tissue
level (“bulk”) and our knowledge of the cellular composition of ACC is limited.
The aim of this study was to dissect the tumor microenvironment composition in
“ClA” and “C1B” ACC.

Methods

We performed single-nuclei RNA-sequencing (10X) of ~170,000 cells from
human normal adrenal (n=4), benign ACT (n=14) and ACC (n=20).
Bioinformatic analyses were conducted using CellRanger and Seurat pipelines
to construct a single-cell atlas of normal and tumoral adrenal cortex. This atlas
was then used to estimate the cell proportions (Cibersortx) in “bulk”
transcriptome data of 216 ACC patients: a microarray dataset (ENSAT 2014,
n=46), a full-length RNA-sequencing dataset (TCGA, n=78) and a 3’ RNA-
sequencing dataset (ENSAT 2021, n=92). Finally, we tested the association of
tumor microenvironment composition with hormone secretion and outcome.
Results

Microenvironment of steroid cells was composed of fibroblasts (4.6% of total
cells), endothelial cells (5.1%), myeloid cells (9.9%) and lymphoid cells (1.3%).
Comparing “C1A” and “C1B”, only minor differences were observed for
proportions of fibroblasts (2.4% and 2.8% respectively, P<0.001), endothelial
cells (4.0% and 3.3%, P <0.001) and myeloid cells (10.4% and 13.3%, P <0.001).
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In ACC microenvironment, fibroblasts, endothelial cells and myeloid cells
corresponded mainly to cancer-associated fibroblasts (expressing PDGFRB and
FNI), tumor-associated endothelial cells (expressing ANGPT2 and VWF) and
tumor-associated macrophages (expressing CDI163 and FI3AlI) respectively.
Comparing “C1A” and “C1B”, a subpopulation of immune cells was enriched
in “C1B” ACC. Deconvolution in bulk transcriptomes showed that this
population is associated with non-cortisol secreting tumors (t-test P=0.002,
P<0.001 and P=0.03), longer disease-free survival (Logrank P=0.006,
P<0.001 and P<0.001) and longer overall survival (Logrank P=0.004,
P=0.006 and P<0.001 in ENSAT 2014, TCGA and ENSAT 2021 datasets
respectively).

Conclusion

A specific population of immune cells may be repressed by glucocorticoid
secretion, leading to immune system escape in poor prognosis “Cl1A” ACC. This
may impact immunotherapy strategies in this cancer.
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Background

Adrenocortical carcinoma (ACC) is a very rare and aggressive, endocrine
malignancy with still limited treatment options. Approximately 60% of patients
with ACC show endogenous glucocorticoid excess which could be one potential
cause, why first clinical trials with immunotherapies, like immune checkpoint
inhibitors, showed only modest results. Due to the lack of an ACC-specific
antigen structure, other immunotherapeutic approaches, like specialized cancer
treatments using chimeric antigen receptor (CAR) therapy in ACC, have not been
tested so far. In this study, we evaluated the expression of a new enticing tumor
antigen (TA*) structure and investigated the effect of TA-specific CAR-T cells
in vitro.

Methods

TA expression has been initially evaluated at mRNA level by gqRT-PCR and at the
protein level by qFACS analysis in five human ACC cell lines. TA mRNA
expression has been investigated in 54 adrenocortical tissues (13 normal adrenal
glands (nAG) and 41 ACC samples). Chromogenic immunohistochemistry (IHC)
was assessed in 135 paraffin-embedded ACC tissues. In addition, RNAscope single
cell analyses in an IHC subcohort of 30 ACC tumor samples was performed. At last,
functional testing was conducted for four different TA-specific CAR-T cell
modifications, including proliferation, tumor killing and cytokine release.
Results

All five ACC cell lines express the investigated TA. TA expression at mRNA
level was present in 60.92% and at protein level at 75.56% of all ACC samples.
TA expression was significantly higher in ACC compared to nAG (0.00 vs
0.0015, P=0.0146) and in metastasis more than primary tumors (0,0021 vs
0,0060, P=0.0020). High TA mRNA levels were also strongly associated with
glucocorticoid excess, (0.0066 vs 0.0010, P=0.0341) ENSAT tumor stage
(0.0032 vs 0.0005, P=0.0091) and sex (0.0012 vs 0.0039, P=0.0237).
Furthermore, RNAscope single cell analysis revealed fairly homogenous TA
expression in ACC. In vitro treatment showed effective cytotoxic effects of TA-
specific CAR-T cells in cell lines (74.9% specific lysis of NCI-H295R cells, E-T
1:1) and primary tumor cells as well as CAR-T cell proliferation upon antigen
contact and cytokine release in all five TA positive cell lines.

Conclusions

Our preliminary results showed that the investigated TA is sufficiently and fairly
homogenous expressed in human ACC specimens and that TA-specific CAR-T
cells exert effective antitumor efficacy under immunosuppressive conditions on
ACC cells in vitro.

Key words: CAR-T cell therapy, adrenocortical carcinoma, glucocorticoids,
immunotherapy

*The evaluated ACC-specific tumor antigen is kept confidential for the time being
for patent law reasons
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Background
Adrenocortical cancer (ACC) is a rare malignant neoplasm with a dismal
prognosis, particularly in advanced disease. For these patients only limited

therapeutic options are available. Adavosertib (AZD1775) is a potent inhibitor of

tyrosine kinase WEEI that regulates cell cycle checkpoints, slowing cell cycle
progression and leading to mitotic entry in the presence of DNA damage.
Therefore, its use could potentiate existing DNA damage-based therapies. Here,
we evaluate the expression of WEEI in ACC tissues and ACC cell lines and
investigate the effect of adavosertib alone or in combination with cisplatin or
gemcitabine in vitro.

Methods

WEEI mRNA expression has been evaluated in 91 adrenocortical tissues (19
normal adrenal glands/NAG; 20 adenomas/ACA; 52 ACC) and 5 available ACC
cell lines. Immunohistochemistry was assessed in 114 paraffin-embedded ACC
tissues (with known 7P53 mutation status) and evaluated by automated image
analysis. WEE1 expression was correlated with clinical outcome. In vitro cell
viability was evaluated by CellTiter-Glo assay following exposure of cells for 96h
to increasing concentrations of adavosertib alone or in combination with cisplatin
or gemcitabine according to the Chou and Talalay method. Cell apoptosis and cell
cycle were analyzed by flow cytometry.

Results

WEE] levels were significantly higher in ACC compared to NAG (0.032 vs 0.012,
respectively, P=0.04) but not to ACA. Low WEE1 mRNA levels were associated
with better overall survival (HR 0.32, 95% CI0.12-0.86, P=0.02), independently
of established prognostic factors, whereas only a trend was observed at protein
level (HR 0.31, 95% CI 0.07-1.26, P=0.10). WEE] staining was significantly
higher in 7P53 mutated ACC (n=34) compared to wild type (n==80; median
score 97 vs 72, P<0.001). Exposure of NCI-H295R, JIL-2266 and CU-ACC2
cells to adavosertib induced cytotoxicity with IC50 of 1.17, 1.35 and 0.4 pM,
respectively. CU-ACCI and MUC-1 showed less sensitivity to adavosertib alone,
but its effect was enhanced by cisplatin and gemcitabine and this additive-
synergic effect was observed in all cell lines. Upon 48h of treatment with
adavosertib alone (1.25 uM), all cell lines showed an increased frequency of dead
cells and apoptotic cells with enrichment of cells in the S phase, compared to the
DMSO control.

Conclusion

Our results showed high WEEI expression in ACC tissue and cell lines. WEEI-
inhibitor adavosertib exerts a cytotoxic effect on ACC cells inducing apoptosis
and cell cycle perturbation. Cisplatin and gemcitabine, commonly used in ACC
treatment, enhanced the adavosertib effect, giving a new pharmacological option
in ACC over standard therapies.
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Background

Molecular mechanisms of malignant adrenocortical tumorigenesis remain elusive
despite previous comprehensive genomic studies. Nonetheless, cellular hetero-
geneity of primary, recurrent and metastatic adrenocortical carcinoma (ACC)
haven’t been fully investigated.

Aim

To characterize the molecular profile of different cell subtypes in primary,
recurrent and metastatic ACC by single-nuclei RNA sequencing (snRNA-Seq),
using adult human normal adrenal glands (NAG, n=6) and adrenocortical
adenomas (ACA, n=12) as reference.

Methods

Single nuclei were isolated from 14 ACC samples, including 6 primary tumours, 3
local recurrence and 5 ACC metastasis from 9 different patients. Genomic
alterations were evaluated by targeted next-generation sequencing in 6 cases,
whereas CTNNBI mutation were excluded by Sanger sequencing in the remaining
3 cases. snRNA-Seq was performed using 1CellBio. Seurat R package was used
for data analysis, integration and exploration. Integration of datasets was
performed by anchor pairs between ACC and NAG. Identification of cell
subpopulations was performed using unsupervised clustering followed by
differential gene expression analysis, with cluster annotation based on marker
genes and scores for hallmark gene sets or the gene signatures of previously
identified ACA cell populations.

Results

The ACC tumour microenvironment was relatively devoid of immune cells
compared to NAG, emphasising that ACC is an immunological cold tumour. The
integrated analysis revealed the presence of 7 subpopulations of cortical-derived
cells in ACC. Among these, ACC recurrence and metastasis were highly
represented by a cell population overexpressing IGF2, DLKI, and the
translationally controlled tumour protein TPT/, and significant enrichment of
ribosomal biogenesis and proliferation-associated signalling pathways. A second
major subpopulation, enriched within primary ACC samples, displayed a
transcriptional signature of increased cholesterol homeostasis and steroid
synthesis similar to that observed in our cortisol-producing ACA. The intra-
tumour differential gene expression analysis revealed that a decrease in
expression of steroid hormone production genes, an upregulated cellular
proliferation, an increased expression of IGF2, DLKI, TPTI as well as the
silencing of MEG3 and MEGS are distinguishing ACC from NAG/ACA cells.
Cortical cells statistically indistinguishable from NAG made up the remaining
bulk of the ACC cell population, while smaller subpopulations were highly
enriched with cell cycle genes or characterized by ACSM3, KRTCAP2 or ZNF331.
Conclusion

Our analyses represent the first molecular characterization of ACC at single-
nuclei level, allowing the investigation of the molecular heterogeneity of ACC.
The transcriptomic signatures showed the presence of 7 different subpopulations,
including a specific cell population overexpressing IGF2, DLKI and TPTI
associated to recurrent and metastatic ACC.
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Background

Kisspeptin is a critical activator of hypothalamic GnRH neurons and is essential
for reproductive health. Emerging data reveals that kisspeptin-based therapeutics
have substantial potential to treat reproductive, psychosexual and bone disorders.
However, current delivery is limited to the subcutaneous or intravenous routes,
presenting barriers to development. Alternative routes of administration would
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overcome this and capitalise on the benefits of kisspeptin-based therapies. To
address this, we comprehensively investigated the therapeutic potential of
intranasal kisspeptin administration for the first time using a series of human,
rodent and pharmaceutical studies.

Methods

Human studies: Healthy men (n=12) and a patient group of women with
hypogonadism (due to Hypothalamic Amenorrhoea [HA], n=35) completed a
randomised, double-blind, crossover, placebo-controlled study investigating the
acute effects of intranasal kisspeptin-54 administration vs 0.9% saline placebo.
After monitored self-administration of intranasal kisspeptin (doses: 3.2-25.6
nmol/kg [healthy men] and 12.8 nmol/kg [women with HA]) or placebo, plasma
kisspeptin and serum reproductive hormones were measured every 15mins for
4hrs. Next, we undertook rodent studies in adult C57BL/6]J male mice to elucidate
the putative mechanism by which intranasally administered kisspeptin can
stimulate reproductive hormone release, using intranasal delivery of fluores-
cently-tagged kisspeptin-54 and a series of c-Fos experiments. Thereafter, we
conducted pharmaceutical studies to characterise the chemical stability of
kisspeptin-54 in solution for nasal delivery in real-time.

Results

Human studies: in healthy men, intranasal kisspeptin rapidly and dose-
dependently increased plasma kisspeptin at doses 6.4-25.6 nmol/kg (P<0.01
for all doses vs placebo), with peak rises within 15-30 minutes. In parallel,
intranasal kisspeptin acutely and robustly increased serum LH at doses 6.4-25.6
nmol/kg (P<0.01 for all doses vs placebo) with peak rises at 30 minutes.
Similarly, in patients with HA, intranasal kisspeptin acutely increased plasma
kisspeptin (P=0.004 vs placebo) and serum LH (P=0.004 vs placebo). Animal
studies: To provide mechanistic insight, we demonstrate in male mice that GnRH
neurons located in the olfactory bulb express kisspeptin receptors and that
intranasal delivery of fluorescently-tagged kisspeptin-54 binds to the olfactory
epithelium. Pharmaceutical studies: Kisspeptin-54 in 0.9% saline remained
within pharmaceutically accepted limits for stability for up to 60 days at 4°C
revealing realistic pharmaceutical potential.

Conclusion

We demonstrate robust clinical effects in both healthy volunteers and patients
with hypogonadism and provide mechanistic and pharmaceutical evidence for
intranasal delivery as a novel, non-invasive and effective kisspeptin adminis-
tration route for the management of reproductive disorders that would be
preferable to patients and clinicians alike and so transform the ongoing
development of kisspeptin-based therapeutics.
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Introduction

Hormone-producing pituitary cell lineages derive from SOX2+ embryonic
precursors. These cells maintain multipotency into early postnatal life, acting as
the resident population of pituitary stem cells (PSCs) and contributing extensively
to all the endocrine cell lineages. Additionally, paracrine signalling from PSCs is
important for cell proliferation of neighbouring progenitors (PMC7803373). It is
not known if SOX2+ PSCs are involved in the regulation of additional cell
attributes during normal physiology, and if there is functional heterogeneity
among the SOX2+ PSC population.

Experimental Methods

We have carried out single cell RNA-Sequencing of SOX2+ PSCs from
Sox2""* mouse pituitaries at three postnatal stages from P3 to P56 and used
computational approaches to analyse their molecular signatures. A novel
conditional mouse model expressing a constitutively active mutant form of the
RNA binding factor BRF1 (R26"°P""BRF1) has been used to attenuate the
expression of several cytokines and chemokines in SOX2 + cells (PMC4589897).
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Results

‘We show that the SOX2 + PSC population consists of three subgroups (SC1, SC2
and SC3). While SC1-SC2 express abundant cytokines and secreted factors,
suggesting paracrine function, SC3 expressing Lefl, is identified as a committing
PSC cluster. Key markers of PSC clusters SC1-SC2 include the RNA binding
factor BRF1. We show that BRF1 is highly expressed in PSCs in both mouse and
human pituitaries by THC. Secondly, we show that the dysregulation of BRFI in
embryonic SOX2+ cells using the Hesx/-Cre driver (PMC3461924) results in
pituitary hypoplasia and severe hypopituitarism due to a failure of the PIT1 and
SF1 cell-lineage committed progenitors to terminally differentiate into hormone-
producing cells. Additionally, there is a significant reduction of the stem cell
compartment, manifested by lower numbers of SOX2/SOX9+ stem cells. This
phenotype is recapitulated when using a Sox2-CreERT?2 driver (PMID24094324).
The differentiation failure can be rescued in vitro through co-culture of mutant
cells with wild-type stem cells, as well as in vivo, in mutant pituitaries where
activation of constitutively active BRF1 is restricted to few SOX2+ PSCs in a
mosaic manner. Finally, we identify key ligands underlying this differentiation
phenotype, and demonstrate a partial restoration of terminal differentiation in the
mutant, when cultured in the presence of these ligands.

Conclusion

We provide evidence indicating the presence of functionally distinct groups of
SOX2+ pituitary stem cells and reveal a critical role for a PSC subset in the
development of the stem cell compartment and in driving terminal differentiation
of committed progenitors.
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The tumor microenvironment (TME) includes diverse cellular components such
as mesenchymal stem cells (MSC) and immune cells. MSC are a subset of
heterogeneous cell populations characterized by the expression of CD105, CD73,
and CD90 that can differentiate into chondrocytes, osteoblasts, and adipocytes
in vitro. They are known to have immunomodulatory capabilities. Our aim was to
isolate and characterize the immunomodulatory capabilities of MSC from
pituitary tumors (PT) and non-tumoral gland as well as to describe the immune
TME. We isolated and cultivated MSC from LH/FSH-PT and ACTH-PT, as well
as non-tumoral pituitary glands. The MSC obtained from PT and non-tumoral
gland were co-cultured in the presence of monocytes from healthy donors and
their ability to transform into MO, M1 or M2 macrophages was assessed by flow
cytometry. The results showed that pituitary tumors derived MSC induce an
immunosuppressive M2 macrophage state, by increasing the expression of CD14
and CD206 markers, and decreasing HLA-DR. Upon co-culturing them with
naive T cells, PT MSC were capable inducing a Treg phenotype. To identify PT
TME, we performed tumor whole transcriptome characterization and cellular
deconvolution using CIBERSORT. Our analysis was indicative of a strong
presence of M2 macrophages, TCD4 + and TCD8 + cells, which was confirmed
by immunofluorescence, suggesting an immunosuppressive TME. Thus, the MSC
immunosuppressive induction correlates directly with immune TME. ACTH-PT
derived MSC showed a stronger anti-inflammatory activity than LH/FSH-PT. We
also characterized the transcriptomic differences between non-tumoral and PT
derived MSC by means of RNAseq. We found differences between the non-
tumoral MSC and pituitary tumor derived MSC, but mainly between ACTH- and
LH/FSH-PT derived MSC. In conclusion our data suggest that the presence of
MSC influence an immunosuppressive tumor microenvironment alongside with
tumor cells.
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Introduction

Paradoxical increase of GH following oral glucose load has been described in
~30% of patients with acromegaly and has been related to the ectopic expression
of the glucose-dependent insulinotropic polypeptide (GIP) receptor (GIPR) in
somatotropinomas. Recently, we identified germline pathogenic variants of lysine
demethylase 1A (KDMIA) in patients with GIP-dependent primary bilateral
macronodular adrenal hyperplasia with Cushing’s syndrome. Patients also
displayed a deletion of chromosome 1p, including the KDMIA locus in their
adrenal tissues, resulting in complete loss of KDM1A expression. The ectopic
expression of GIPR in both adrenal and pituitary lesions suggests a common
molecular mechanism. The aim of our study was to search for genetic
abnormalities of KDM A in somatotroph pituitary adenomas.

Methods

We collected somatotropinoma specimens from acromegalic patients followed in
two tertiary endocrine centers in France and one in Italy. Somatic DNA was
studied by targeted exome NGS and array-CGH. GIPR and KDM1A expression
was quantified in the tumors using digital droplet PCR.

Results

We included 186 patients: 108 patients (70.6 %) had a classic pathological GH
response after oral glucose load, whereas 45 patients (29.4%) displayed a
paradoxical rise of GH concentrations. Patients with a paradoxical response
displayed higher IGF-1 levels (360 + 111.8% above ULN vs 309.8 £+ 107.3 %,
P=0.0130) and less invasive and smaller tumors (14.5 + 5.58 mm vs 18.5 +
8.73 m, P=0.0066). We did not identify any KDMIA pathogenic variants
amongst the 146 somatotropinomas analyzed by targeted-NGS. However, we
identified a recurrent 1p deletion encompassing the KDMIA locus in 26 tumors.
This 1p deletion was more frequently, but not exclusively, found in patients with
paradoxical GH response compared to those with classic GH response. This
somatic deletion of one KMDIA allele was associated with a lower KDM1A
expression (P=4.5e-5) and a higher GIPR expression (P=0.0005).

Discussion

Unlike in GIP-dependent PBMAH, we did not identify KDMIA genetic variants
in a large cohort of acromegalic patients, independently of their GH response
pattern to oral glucose loading. We identified recurrent 1p deletion in some
tumors and pituitary adenomas with a loss of one KDMIA copy due to
chromosome 1p deletion harbored higher levels of GIPR transcripts than
adenomas diploid for the KDMIA locus. If KDM1A haploinsufficiency leads to
partial transcriptional derepression at the GIPR locus and a paradoxical rise of GH
after glucose load warrants further investigations.
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The main target of pharmacological therapy for growth hormone (GH)-secreting
pituitary tumors (GH-PitNET) is the somatostatin receptor type 2 (SST2).
However, approximately half of patients treated with octreotide, an SST2 agonist,
show a low response rate or are octreotide-resistant. Here we present mechanistic
data that shows co-treatment with simufilam, a novel oral therapeutic candidate,
enhances sensitivity to octreotide. We previously showed that the cytoskeleton
protein filamin A (FLNA) is recruited to bind SST2 upon agonist stimulation, and
this interaction is required for SST2 signaling in GH-PitNET cells. However,
when phosphorylated at Ser2152, FLNA no longer enables SST2 signaling and all
SST2 anti-tumor effects are abolished. Simufilam is a FLNA-binding small
molecule shown to modulate FLNA’s conformation and its interactions with
partner proteins in disease states. We postulated that simufilam may restore
FLNA'’s linkage to SST2 and therefore FLNA’s ability to enable SST2 signal
transduction. To test this hypothesis, we assessed simufilam’s effects on FLNA
phosphorylation, FLNA-SST2 complex formation, SST2 signal transduction, GH
secretion and cell proliferation/apoptosis, in human primary cultured GH-PitNET
cells and in the rat pituitary tumor cell line GH4C1. Simufilam treatment reduced
FLNA phosphorylation on Ser2152 in GH4C1 cells (-28 £13% after 10 min,
P<0.01 vs basal) and in primary human GH-PitNET cells (-59%). Additionally,
FLNA-SST2 complexes in GH4C1 cells fell below basal levels after 1h octreotide
treatment (-29+6.8%, P<0.05 vs bas) but were still elevated after l1h co-
incubation with octreotide + simufilam (135+19.7%, P <0.05 vs bas). Simufilam
did not affect the ability of octreotide to inhibit GH secretion in GH4C1 or
primary GH-PitNET cells that are in vitro responsive to octreotide; however, a
combination of simufilam+ octreotide reduced GH secretion in primary GH-
PitNET cells that are in vitro resistant to octreotide (n=2) (-42+3.5%, P <0.001
vs bas). Simufilam slightly reduced cell proliferation (-15+10.1%, P <0.05 vs
bas) and ERK phosphorylation (-21 £18.8%, P <0.05 vs bas), while increasing
cell apoptosis (+17.84+7.3%, P<0.05 vs bas) in the GH4Cl cell line.
Interestingly, co-treatment with simufilam+ octreotide in GH4C1 potentiated
the pro-apoptotic effect of the single drugs (+ 13 £5% octreotide, P <0.001 vs
bas; +36.8 +9.2% octreotide + simufilam, P <0.01 vs bas, P <0.05 vs octreotide
or simufilam alone). In conclusion, simufilam reduced FLNA phosphorylation,
enhanced and prolonged the octreotide-induced FLNA-SST2 interaction and
promoted SST2 signal transduction in human primary cultured GH-PitNET cells.
These data suggest that co-treatment with simufilam may enhance the efficacy of
octreotide or other somatostatin analog drugs in the management of pituitary
tumors.
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Craniopharyngiomas (CPs) are a relatively benign subtype of epithelial tumors
that typically originate from the sellar and suprasellar regions of the brain. These
endocrine tumors are classified as adamantinomatous (ACP) or papillary (PCP)

Endocrine Abstracts (2023) Vol 90



25th European Congress of Endocrinology 2023

based on their histological characteristics. Unfortunately, the diagnosis of CPs is
frequently made at an advanced stage of tumor development, and therefore
relevant associated comorbidities are often present. The first-line treatment is
typically surgical intervention; however, complete resection is often not achieved
leading to high rates of recurrence. Therefore, there is an urgent need to identify
alternative diagnostic, prognostic, and therapeutic tools to improve the manage-
ment of CPs. Recently, growing evidence indicates that RNA splicing-process is
altered in different endocrine-related tumors which leads to the generation of
altered spliceosome components (SCs), splicing factors (SFs), and/or aberrant
splicing-variants (SVs) associated with cancer progression, aggressiveness and
development. Therefore, our aim was to explore the putative oncogenic role of
key splicing-related factors in CPs through: 1) interrogating the expression profile
of key splicing machinery components in ACP (n=36) and PCP (n=4) vs control
samples [n=11; normal-pituitaries (NP)]; and 2) implementing different
bioinformatic and functional approaches (RNAseq and CP primary cell-cultures).
Our results revealed a substantial number of SCs and SFs are drastically altered in
ACP vs NP, and also when primary vs recurrent ACP were compared.
Specifically, 4 SFs were identified as the most discriminating diagnostic/prog-
nostic factors, being corroborated in additional human cohorts. These SFs were
also associated with key clinical parameters suggesting a potential oncogenic role
in CPs. Moreover, dysregulation of 2 of these SFs was also corroborated in
RNAseq of an additional cohort of 18 ACP vs 3 NP. In vitro overexpression of
these SFs in primary ACP-derived cells revealed a critical functional role of these
SFs in ACP. In fact, the in vitro overexpression induced the phosphorylation of
MAPK and AKT pathways and reduced the phosphorylation JAK/STAT, NF-kB
and TGFB which might be associated with CP tumorigenesis. Finally, relevant
SVs that are associated to CP development and progression (e.g., GNAS) were
identified as potential oncogenic linkers with the observed splicing-machinery
dysregulation. In conclusion, spliceosome is drastically altered in CPs, wherein
some SFs could represent attractive novel diagnostic/prognostic and therapeutic
targets for this endocrine pathology.
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Since the first description of inactivating PTH/PTHrP signaling disorders
(iPPSDs, historically named pseudohypoparathyroidism (PHP)) a remarkable
clinical variability was observed, especially in clinical presentation, which seems
to be age-dependent. The main clinical features, including PTH resistance,
brachydactyly and short stature, develop during mid and late childhood, whilst
minor clinical features such as a round face, rapid weight gain and subclinical
hypothyroidism are the most prevalent signs in toddlers, e.g., age <2 years. The
latter are included among minor criteria for diagnosis and present a large overlap
with other conditions, therefore a significant delay in diagnosis has been reported.
The aim of our study was to analyse a large cohort of iPPSD patients and to
describe early natural history of the disease, to improve the diagnosis and reduce
the diagnostic delay, through the development of new diagnostic criteria for early
infancy. We collected data from 117 patients diagnosed with iPPSDs regularly
followed-up at the Endocrinology Unit of two European tertiary centres. We
retrospectively collected data on the age of onset of main clinical and hormonal
features. In our cohort the mean age at diagnosis was 7.2£6.7 years old. The
onset of PTH resistance and brachydactyly, major criteria for diagnosis, was
significantly different from that of both TSH resistance and obesity (median age
6.1, 5.8, 1.85 and 2 years old, respectively). In contrast, no statistically significant
difference was detected between the age onset of PTH resistance and
brachydactyly and the age onset of TSH resistance and obesity. We can therefore
speculate that these two pairs of symptoms are tightly age-related. As for
diagnostic criteria, we studied the distribution of both major and minor criteria in
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patients before 2 years. Minor criteria were more represented than major criteria
in this population (P=0.002). Indeed, in 64% of patients before 2 years none of
the major criteria was described, conversely 71% of these population had already
developed at least 1 minor criteria. In details, 20% of patients had developed TSH
resistance and obesity before 2 years, while only 2% of patients had developed
PTH resistance, brachydactyly and ectopic ossifications before 2 years. In
conclusion, the clinical picture of iPPSDs in early infancy differs from that of
adults, thus current diagnostic criteria may not be appropriate for children. In
detail, the combination of early onset obesity and elevated TSH levels, currently
included among minor criteria, should trigger the genetic screening in infants
before 2 years old.
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Eneboparatide (AZP-3601) is a novel, synthetic, 36-amino-acid peptide agonist of
the parathyroid hormone type 1 receptor (PTHR1), with potent selectivity for the RO
conformation. This results in prolonged calcemic responses, while having a short
circulating half-life. Eneboparatide is being developed for the treatment of chronic
hypoparathyroidism (cHP). Studies in hypoparathyroid animal models and, most
recently, in hypoparathyroid patients, have demonstrated that eneboparatide is
effective in maintaining normal serum calcium in the absence of calcium/vitamin D
supplementation and in normalizing urinary calcium excretion without deleterious
impact on bone parameters. To further examine the effect of chronic eneboparatide
treatment on bone, both 13-week and 39-week studies were conducted in non-human
primates (NHP), which are considered a relevant species with regard to
eneboparatide effects on serum calcium. Groups of 3 or 4 Cynomolgus monkeys
of each sex were given daily subcutaneous injections of either vehicle or
eneboparatide at doses of 1, 2.5 or 10 pg/kg for either 13 or 39 weeks. At the end
of the 13-week study, right femur, right tibia and the L4 lumbar vertebra were
collected from 3 animals/group/sex and bone mineral density (BMD) was measured
by dual-energy X-ray absorptiometry. The left femur was submitted to
histopathological examination. There was no evidence of any treatment-related
effect on either BMD or histopathology. In the 39-week study, blood samples were
collected from 4 animals/group/sex prior to and during weeks 4, 8, 13, 26 and 39 of
treatment for measurement of bone biomarkers. In-life BMD of left femur, left tibia
and L4 lumbar vertebra was measured by quantitative computed tomography prior to
and during weeks 26 and 39 of treatment. At the end of the treatment period, femurs
were processed for histopathological examination. Analysis of blood samples for the
anabolic bone biomarker, N-terminal propeptide of type 1 procollagen (P1NP), and
the catabolic bone biomarker, C-terminal telopeptide (CTX), revealed no treatment-
related changes at any time in either sex. Prior to treatment, BMD was homogeneous
among all groups for all the three bone sites examined. Over the course of the study,
there were no statistically significant changes in BMD as compared to pre-treatment
values, regardless of sex or eneboparatide treatment. Subsequent histological
examination of the femur revealed no noteworthy findings. These results,
demonstrating an absence of deleterious effect of chronic eneboparatide treatment
on bone in NHP, further substantiate the potential of eneboparatide as an ideal
treatment for hypoparathyroidism.
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Background

Treatment of primary hyperparathyroidism (PHPT) and secondary hyperpar-
athyroidism due to idiopathic hypercalciuria (SHPT-IH) is markedly different.
Nevertheless, differentiating one from another remains a challenge and robust
diagnostic tools are lacking. The thiazide challenge test (TCT) has been proposed



as a means to aid clinicians in their decision making. However, evidence
supporting its use is scarce.

Materials and Methods

We performed a retrospective analysis of 25 patients who underwent a TCT at the
Ghent University Hospital (Belgium). We assessed serum and urinary samples
before and after testing, clinical and imaging outcomes as well as therapy and
long-term follow-up to evaluate the efficacy of the TCT. Based on literature and
the calcium load test, other potentially useful parameters were calculated.
Results

Baseline serum albumin-adjusted calcium (AACa) and serum total calcium (TCa)
were not significantly different between patients with PHPT and SHPT-IH (2.54 (+
0.072) vs 2.55 mmol/l (+0.13) and 2.63 (£0.069) vs 2.64 mmol/l (£0.15)
respectively). During the TCT, AACa rose 0.11 mmol/l (£0.10) in patients with
PHPT and 0.0071 mmol/1 (£ 0.10) in patients with SHPT-IH. The change in AACa s
significantly different between both groups (one-sided P=0.025). A similar result
was found for TCa, which rose 0.14 mmol/l (+0.12) in patients with PHPT
compared to 0.012 mmol/I (£ 0.15) in patients with SHPT-TH (one-sided P=0.024).
The TCT can detect PHPT based on an increment in AACa of at least 0.10 mmol/l or
in TCa of atleast 0.13 mmol/l with a calculated sensitivity of 81.8% and a specificity
of 77.8%. Serum parathormone (PTH) levels and urinary calcium excretion (UCE)
did not differ between patients with PHPT and SHPT-IH (101.7 ng/l (+26.9) vs
105.7 ng/1 (£53.8) and 10.9 mmol/24 hours (£ 3.0) vs 9.4 mmol/24 hours (+3.2)
respectively). PTH levels, UCE, the calcium-phosphorous ratio (Ca/P), the PTH-
inhibition rate (PTH-IR) and the parathyroid function index (PF-index) did not differ
significantly between patients with PHPT and SHPT-IH during the TCT.
Conclusion

The TCT can aid in discriminating patients with PHPT from those with SHPT-IH
based on the rise in serum calcium. It can be easily used in all patients with
nephrolithiasis or hypercalciuria, an elevated PTH, and a normal to slightly
elevated serum calcium. Even though mild hypokalemia occurs frequently, and
caution is warranted, no severe side effects were observed. Other variables such as
serum PTH, UCE, Ca/P, PTH-IR and PF-index did not differentiate between both
groups. Larger prospective trials are necessary to reassess the relevance of different
biochemical parameters and the diagnostic potential of the TCT.
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Aim

Thyroid Stimulating Hormone (TSH) suppression treatment may have a
detrimental effect on bone tissue in differentiated thyroid cancer (DTC) patients.
The current study aimed to investigate vertebral fracture, bone mineral density
measurements, and TSH levels in DTC patients under levothyroxine (LT4)
suppression treatment after total thyroidectomy and/or radioiodine ablation
therapy in a multicentric setting.

Material and Method

This multicentric cross-sectional study was conducted at 21 medical centers from
12 cities in Turkey. Clinical data, serum TSH, free thyroxine (FT4),
Thyroglobulin (Tg), and antithyroglobulin (Anti-Tg) levels were all recorded
during the most recent visit. TSH serum concentrations were classified as TSH <
0.1 mU/I, TSH 0.1-0.5 mU/l and TSH> 0.5 mU/I according to TSH suppression
recommendation of American Thyroid Association guidelines. Systolic and
diastolic blood pressure and pulse rate were measured. Mineral densities were
measured with a GE Lunar DXA scanner. Lateral vertebral X-rays were reviewed
blindly. The vertebral fractures were defined according to Genant’s semi-
quantitative method as grade 1-4.

Results

A group of 990 DTC patients (F/M:829/161,51.4 & 11.5 years) were enrolled. The
mean disease duration was 5.2 +4.4 years. LT4 daily dosage was 131.1+37.5
mg/day. The patient’s femur neck BMD (P=0.65) and L1-L4 BMD (P =0.86)
levels were similar according to TSH suppression levels. Serum calcium,
phosphor, parathormone, and 25-OHD?3 levels were similar between groups. Four
hundred sixty-eight lateral vertebral x-ray evaluations revealed that 200 patients
had fractures. Mean vertebral fracture number was 5.43. The patients with
vertebral fractures were older (P <0.001), The daily dosage (P <0.001) and dose
per kg (P=0.015) were lower in the fracture group compared to the nonfracture
group. The fracture group’s femur neck BMD (P=0.001) and L1-L4 BMD
(P=0.003) were lower. The TSH levels of the patients with fractures were higher
(P=0.0082).

Conclusion

The femur and L1-L4 BMD levels of patients in this study group were similar
according to TSH suppression levels. Studies to date have also yielded conflicting
results. Frequent monitoring and avoiding unnecessary TSH suppression
especially in older patients is essential to prevent detrimental effects.
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Idiopathic Infantile Hypercalcemia (IIH) is a rare inborn form of severe vitamin D
hypersensitivity, with an estimated incidence of 1:33.000 live birth and a high
degree of misdiagnosis. Since the identification of CYP24A1 loss-of-function
variants inducing IIH in 2011, over 41 pathogenic variants have been described,
and represent the major genetic drivers of ITH'. CYP24A1 encodes the main
catalytic hydroxylase of the bioactive form of vitamin D (1,25D3). Upon binding
to its nuclear receptor VDR, 1,25D3 regulates intestinal calcium absorption, renal
calcium reabsorption and bone resorption, thus playing a key role in calcium
homeostasis. ITH phenotype embraces a wide range of clinical features and the
current therapeutic protocols, aimed to control long-lasting and recurrent
hypercalcemic episodes, do not selectively target vitamin D signalling. In
addition, long-term and high-dose regimens negatively impact patient’s quality of
life, and a protracted administration is not always advisable. Thus, there is a
significant unmet medical need for selective treatments for this metabolic
disorder. We have shown that the VDR antagonist ZK168281 (ZK) normalizes
VDR signaling and prevents 1.25D3-induced hypercalcemia in wild type mice,
without any obvious side effect®. To determine the therapeutic potency of ZK for
IIH, we generated CYP24A1-null mice and showed that they recapitulate the
human disease, including biochemical changes in mineral metabolism (e.g.
hypercalcemia, hypercalciuria), renal abnormalities (e.g. nephrolithiasis, tubular
fibrosis and glomerular injury), suppressed levels of parathyroid hormone and
bone mineralization defects. Moreover, we demonstrated that serum calcium
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levels and renal calcium excretion fall back within physiological ranges in
Cyp24al-null mice treated for 2 weeks with ZK. In addition, we showed that this
treatment improves nephrocalcinosis and renal fibrosis of Cyp24al-null mice,
highlighting the therapeutic potency of ZK. As little is known about the tissue-
specific molecular events secondary to hypercalcemia induced by CYP24A1-
deficiency, we performed a comparative genome-wide transcriptomic analysis in
the key vitamin D target tissues, namely intestine, kidney and bone. In depth bio-
informatic analysis revealed the key pathways involved in the disease, and
importantly, we demonstrated that ZK normalizes these transcriptomic alterations
of Cyp24al-null mice. Thus, this compound, that selectively targets VDR,
represents a potent and safe therapeutic option and opens new avenue for the
treatment of refractory rare diseases secondary to hypervitaminosis-D.
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Current clinical presentation of PHPT is mild disease with an increased risk of
fragility fractures. PHPT predominantly occurs in postmenopausal women, who
have an increased risk of osteoporosis and fractures due to ageing and loss of
estrogen.

Aims

To explore skeletal phenotypes in postmenopausal women affected by PHPT with
a wide clinical and biochemical spectrum of disease.

Patients

Postmenopausal (at least 5 years from last menses) women with PHPT were
retrospectively evaluated at three third level Italian centers for management of
osteoporosis and mineral metabolism disorders (n=120 from Milan, n=134
from Cuneo, n=132 from Pisa).

Methods

Data were collected from clinical records and analyzed by nonparametric
Spearman correlation and multiple linear regression. Hierarchical clusterization
by Wards’ method and Euclidean similarity index identified skeletal phenotype
clusters; differences among clusters were detected by Kruskall-Wallis ANOVA.
Results

Considering the whole 386 PHPT women [aged 68.0 (61.0-74.0) years], fractures
(clinical and morphometric vertebral, femur, humerus, pelvic, wrist fractures)
positively correlated with phosphatemia and negatively with lumbar and neck T-
scores. Cluster analysis based on fractures number, phosphatemia, lumbar and neck
T-scores, identified 4 clusters: the most frequent phenotype (n=307) included
women with lumbar osteoporosis and neck osteopenia with a prevalence of fractures
0f 29.5% (0-3 fractures, minimum-maximum) and higher 24-hours urinary calcium
corrected for body weight (UCa). The second phenotype included women (n=16)
with more important lumbar and neck osteoporosis who all experienced multiple (3-
6) fractures. The third phenotype included women (n=37) with neck osteope-
nia/osteoporosis and mild lumbar osteopenia with a prevalence of fractures of 23.3%
associated with lower UCa and estimated glomerular filtration rate (¢GFR). The forth
phenotype included women (n=19) with lumbar and neck osteopenia with a very
low prevalence of fractures (2.1%, no more than 1 fracture). In this cluster, women
were younger and heavier, with lower PTH levels. Unexpectedly, ionized and total
calcium, phosphate, bone and total alkaline phosphatase, 25hydroxyvitamin D
(250HD) levels, and kidney stones prevalence (ranging 21.1-30.2%) were similar
among the 4 clusters. Fractures were predicted by lumbar T-score. Besides, lumbar
T-score was predicted by body mass index, 250OHD, eGFR and neck T-score.
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Conclusions

Skeletal involvement in this large retrospective series of postmenopausal women
with PHPT presented with heterogeneous phenotypes associated with different
prevalence of fractures. Fractures were related with bone mineral density, but not
with PHPT severity, suggesting that other factors besides PHPT should be
considered in the evaluation of the bone involvement in postmenopausal women
with PHPT.
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Background

Adrenal lipid poor adenoma (LPA) and adrenocortical cancer (ACC) may overlap
in computerized tomography (CT). Radiomics recently emerged as new tool for
malignant behavior identification.

Aim

To assess radiomics utility for identification of ACC and LPA in adrenocortical
masses with unenhanced (UE) CT scan attenuation > 10 Hounsfield Unit (HU).

Methods

We retrospectively enrolled 50 patients, 38 radiologically defined LPA with 6-12
months of radiologic stability or benign histological exam (n=11), and 12 ACC
with histological exam (2 patients with Weiss score=3; 4 patient with
ki67>10%). All patients underwent CT with UE scan, arterial (ACE), venous
(VCE) and 15’ delayed (DCE) contrast enhanced phases, on which radiomics was
performed with LIFEx software (OLITO 2022-2023). We performed a two-steps
multivariate analysis for each CT phase to evaluate predictors of malignancy
(Weiss score>3). Multivariate analysis first step was completed within single
radiomics feature classes, then first step predictors were altogether employed for
multivariate analysis second step. Second step predictors were utilized for
receiver operating characteristic curve analysis and estimation of positive (PPV)
and negative predictive value (NPV). We conducted multivariate analysis for
each CT phase, within single radiomics feature classes, to evaluate predictors of
ki67 values, as aggressivity marker.

Results

In UE, surface to volume ratio (SVR) and Run Length Non-Uniformity (RLNU)
predicted malignancy (Odds Ratio (OR)=2.718; 95% Confidence Interval (CI)=
1.56-4.75; P<0.001), with 83.3% sensibility, 94.3% specificity, 83.3% PPV,
94.7% NPV. Model including HU total lesion glycolysis (TLG), standard
deviation, variation coefficient and maximum gray level predicted ki67 (R*=
0.984; P<0.001). In ACE, SVR and Feret diameter predicted malignancy [OR=
2.718; 95% CI=1.57-4.745; P<0.001], with 83.3% sensibility, 92.1%
specificity, 76.9% PPV, 94.6% NPV. Model including HU TLG, energy,
variation coefficient and total calcium score predicted ki67 (R*=0.998;
P<0.001). In VCE, SVR and compacity predicted malignancy [OR=2.719;
95% CI=1.54-4.79; P <0.001], with 83.3% sensibility, 92.1% specificity, 76.9%
PPV, 94.5% NPV. Model including HU maximum histogram gradient, root mean
square and intensity histogram minimum grey level predicted ki67 (R*=0.979;
P<0.001). In DCE, SVR and RLNU predicted malignancy [OR=2.718; 95%
CI=1.54-4.79; P <0.001], with 83.3% sensibility, 91.9% specificity, 76.9% PPV,
94.5% NPV. Model including HU TLG and median absolute deviation predicted
ki67 (R>=0.98; P <0.001).

Conclusion

Radiomics seems useful to identify adrenal masses nature, even without CT
contrast enhanced phases. Among other radiomics parameters, SVR and HU
intensity-based features seem to be powerful predictors of adrenocortical masses
malignancy and aggressivity.
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The cytoskeletal actin-binding protein filamin A (FLNA) is poorly expressed in
adrenocortical carcinomas (ACC) compared to adenomas (ACA), and this might
contribute to sustain the increased cell proliferation by downregulating IGFIR
expression and its downstream signaling. In mouse neural progenitor cells,
increased protein expression levels of the CDK1 kinase Weel have been found after
loss of FLNA. This protein has a leading role in regulating the G2-M checkpoint
and functions as a mitotic inhibitor. Weel is overexpressed in several cancer types
and its pharmacological inhibitor Adavosertib (AZD1775) is currently undergoing
clinical trials. Aims of the present project are to investigate the role of FLNA in
regulating Weel, the effects of Weel inhibition on cell proliferation and apoptosis,
as well as the effects of FLNA levels on AZD efficacy in human H295R and MUC-
1 cell lines. The analysis of protein expression levels of FLNA and Weel in 6 ACC
and 8 normal adrenal tissues revealed that ACC express lower levels of FLNA
(0.4£0.7 and 2.9 £0.9, respectively, P <0.05), while significantly increased Weel
(0.26£0.1 and 0.01 +0.06, respectively, P<0.001). In MUC-1 cells a correlation
between Weel and FLNA expression was shown. Indeed, FLNA silencing induced
an increased expression of Weel, phosphorylated CDK1 and cyclin B1 (+ 1.6+
0.2, +1.7404 and +1.4+£0.2 fold, P<0.001 vs negative control, respectively).
On the contrary, FLNA overexpression resulted into a reduced expression of Weel,
phosphorylated CDK1 and cyclin B1 (-51 5%, P <0.001, —60+5%, P<0.001,
—67+20%, P<0.01 vs mock). Treatment with AZD1775 induced a dose-
dependent reduction of cell proliferation (-32+4.6%, P<0.001; —78+£4.8%,
P<0.001 vs bas at 250 nM) and an increase of apoptosis (+6+1.5-fold,
P<0.001; +4+0.5-fold, P<0.001 vs bas at 1 pM) in H295R and MUC-1 cell
lines, respectively. Flow cytometric analysis of apoptotic subpopulations showed
that, in MUC-1, Weel inhibition specifically stimulated an increase of the early
apoptotic cells (+5-fold, P<0.001 vs bas at 1 pM). Moreover, AZD1775 induced
a time-dependent reduction of CDKI1 phosphorylation, with a maximum after
2 hours (-671+9.5%, P<0.01; —90.5+1.7%, P<0.001 vs bas at 250 nM in
H295R and MUC-1, respectively). Interestingly, FLNA knockdown potentiated
AZD1775 effects on cell proliferation (-51 £6.4%, P<0.01 vs negative control at
250 nM) in MUC-1 cells. In conclusion, this work demonstrates that low FLNA
levels in ACC correlate to a high Weel expression, contributing to an increased cell
growth. Moreover, it proposes Weel inhibition as a new potential therapeutic
approach for ACC, particularly for those lacking FLNA.
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Background

The management of adjuvant mitotane therapy in patients with adrenocortical
carcinoma (ACC) is challenging. Plasma mitotane concentrations > 14 mg/l have
been associated with efficacy in the treatment of advanced ACC; however, data in
the adjuvant setting are mixed. Moreover, there is no consensus on how to assess
the optimal exposure to mitotane and all the proposed methods have inherent
limitations. We have recently proposed a new method analogous to what is
established for the anticoagulant warfarin, the time in target range (TTR). We
aimed to evaluate whether the TTR is a factor influencing recurrence-free survival
(RFS) in patients with ACC on adjuvant mitotane.

Methods

This is an international, retrospective, cohort study undertaken in 18 centers in 8
countries, under the auspices of the European Network for the Study of Adrenal
Tumors (ENSAT), including adult patients with ACC who were treated with
adjuvant mitotane for at least 1 year following tumor resection, with the
availability of at least 3 mitotane measurements per year. TTR was calculated
with the Rosendaal method and expressed as the number of months with plasma
mitotane concentration> 14 mg/l. The following potential predictive factors for
RFS have been investigated: patient sex and age, ENSAT stage, hormone
secretion, resection status, Weiss score, Ki67 index, and TTR. Data are expressed
as median and interquartile range.

Results

From a total of 254 patients, 157 fulfilled inclusion criteria and were analyzed (F/M
94/63; age 49, 41-58 years), with a follow-up of 49 (33-92) months. The key
baseline features were: 7.0% stage I, 69.4% 11, 22.3% 111, 1.3% IV; 51.6% secreting
tumors; 87.2% RO, 2.6% R1, 10.2% RX; Weiss score 5 (4-7); Ki67 index 11 (5-20).
All patients initiated mitotane within 3 months from surgery and were treated for 25
(22-36) months, with a TTR of 14 (6-21) months. At multivariate analysis, Ki67
index (HR 1.07, 95% CI, 1.02-1.12; P<0.01) and Weiss score (HR 1.7, 95% ClI,
1.16-2.47; P<0.01) were associated with an increased risk of recurrence, while
female sex (HR 0.14, 95% CI, 0.04-0.58; P<0.01) and TTR (HR 0.80, 95% CI,
0.70-0.90; P <0.001) were associated with a reduced risk.

Conclusions

The present findings show that the patients who are exposed to plasma mitotane >
14 mg/l for longer periods have better RFS. These findings provide indirect
evidence of the value of adjuvant therapy with mitotane and support the importance
of drug monitoring and dose adjustment in clinical practice to improve treatment
response.
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Background

Mitotane is regularly used in patients with adrenocortical carcinoma (ACC)
adjuvantly, in patients with high risk of recurrence, and in advanced disease.
Multiple effects of mitotane result in adrenal insufficiency in virtually all patients.
However, it is unclear how frequently the hypothalamic-pituitary-adrenal (HPA)
axis is recovering after treatment discontinuation. Here, we aim to investigate the
HPA axis after treatment with mitotane.

Methods

We screened patients with ACC treated with mitotane for > 12 months since 2000
and discontinued treatment without evidence for disease. Minimum follow-up
after mitotane discontinuation was 1 year. Data on patients and tumor
characteristics, mitotane treatment, and information on HPA axis were analyzed.
Primary endpoint was time to adrenal recovery. Explorative analysis of predictive
factors (e.g. sex, age, follow-up in reference center, cumulative mitotane dose and
plasma levels, duration of treatment, and dose of hydrocortisone-equivalent
replacement) was performed using univariate and multivariate Cox regression.
Results

56 patients (36 women) treated with mitotane alone (n =47) or in combination with
radiotherapy (n=3) or chemotherapy (n=06) were included. Median duration of
mitotane treatment was 25 (14-122) months, with a median average daily dose of
2.8 g (0.70-10.10). The average daily dose of hydrocortisone-equivalent
replacement during mitotane treatment was in median 49.4 mg (25.7-66.9).
Complete adrenal recovery was documented after a median of 26 (95% CI 19.6-
32.4) months in 32 (57.1%) patients. Among these, 22 (68.7%) achieved HPA
recovery within 24 months. However, when patients were followed in reference
centers (n=38), a significantly larger proportion of cases (71.1%) achieved HPA
recovery (HR=4.65, 95%CI=1.76-12.25, P=0.002). Partial and insufficient
recovery were observed in 9 (16.1%) and 15 (26.8%) patients, respectively. In 4
patients (7.1%) with a follow-up > 60 months, a long-term adrenal insufficiency
has to be assumed. A maximum mitotane peak >27 mg/l as well as plasma levels
>12 mg/l at discontinuation correlated with significant longer time to adrenal
recovery (HR=0.24, 95% CI=0.07-0.85, P=0.03, and HR=0.45, 95% CI=
0.21-0.95, P=0.03, respectively). A higher mitotane exposure, as assessed by the
area under the curve of mitotane plasma levels, was slightly associated with longer
adrenal recovery (HR=0.5, 95% CI=0.2-1.0, P=0.06). At multivariate analysis,
only plasma levels >12 mg/l at discontinuation slightly correlated with longer
time to HPA recovery (HR=0.47, 95% CI1=0.21-1.06, P=0.07).

Conclusions

Our study demonstrates that adrenal recovery occurs in most patients treated with
mitotane. Testing for adrenal insufficiency is performed more often in reference
centers. Therefore, a sufficient patient follow-up including education on
glucocorticoid reduction is needed after mitotane discontinuation.
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Pheochromocytomas and paragangliomas (PPGLs) are rare neuroendocrine
tumours, which arise from neural crest (NC)-derived structures: the adrenal medulla
and the paraganglia. Around one third of PPGLs are associated with inherited cancer
susceptibility genes, the highest rate among all tumour types. Currently, the only
diagnostic criterion for malignant disease is the presence of metastasis and no
molecular or histological features have been identified that help predict risk.
Additionally, understanding the pathogenesis of PPGLs and development of new
therapies is hindered by the lack of validated disease models. In many tumours,
cancer cells with stem-like properties are at the root of tumour initiation/maintenance
due to their ability to self-renew and proliferate, but a stem cell population of the
adrenal medulla has not been identified. We show that SOX2, a well-characterised
marker of multiple stem cell populations, is expressed in a subset of uncommitted
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Schwann-cell precursors, which generate chromaffin cells and sympathetic neurons
and that SOX2 expression persists postnatally and in adulthood in adrenomedullary
sustentacular cells. Using the inducible Sox2-CreERT2 driver, in vivo lineage tracing
in neonates and adults demonstrates that murine neural crest-derived SOX2+ cells
expand to self-renew and give rise to new chromaffin, supporting their function as a
novel progenitor/stem cell population. This population is therefore ideal to target for
expression of tumour-inducing mutations, to generate transgenic models of PPGLs.
We establish a system to isolate and culture pure murine and human populations of
adrenomedullary SOX2 + stem cells in vitro and demonstrate that these cells can be
expanded and gene-edited, to express mutant forms of Succinate Dehydrogenase
subunits (SDHXx), responsible for most hereditary PPGL cases. Finally, normal and
mutated SOX2 + adrenomedullary stem cells can be implanted in vivo onto the chick
chorioallantoic membrane (CAM), where they can be assayed for expansion,
contribution of chromaffin cells and tumourigenic properties including invasion and
metastasis.
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Background and Aim

Ongoing anabolic androgenic steroids (AAS) use has been linked with left
ventricle dysfunction, while information on the effects years after discontinuation
is limited. Furthermore, the underlying mechanism behind the impaired cardiac
function is unknown. Early signs of cardiomyopathy, such as microvascular
dysfunction with global or regional reduced myocardial perfusion can be
measured noninvasively by cardiac positron emission tomography (PET) with
Rubidium-82 (Rb-82). The aim of this study was to assess myocardial flow
reserve (MFR) by PET/CT Rb-82 in current and previous AAS users compared
with healthy never user control participants.

Methods

Community-based cross-sectional study including men involved in recreational
training. A standard cardiac PET/CT Rb-82 was performed at rest and after
adenosine stress-induced. History of AAS use was obtained using a standardized
questionnaire. A MFR <2.5 was used as a validated definition of impaired in men
without obstructive coronary artery disease.

Results

We included 28 current and 22 former AAS users and 14 recreational athletes
with no prior AAS use. The mean (SD) age was 33 (9) years. Accumulated
duration of AAS use, geometric mean (95 CI%) was 184 (108; 312) weeks among
current users and 99 (52; 187) weeks among former users (P=0.126). Duration
since AAS cessation, geometric mean (95 CI%) was 17 months (10; 28,) and 13
(59%) former users discontinuated AAS more than one year prior to inclusion.
Analyzed as continuous variable, both former and current users exhibited lower
mean (SD) MFR, 3.1 (0.9) (P=0.028) and 3.3 (1.2) vs 4.1 (0.9) (P=0.046) as
compared with controls of never users. The prevalence of impaired MFR (<2.5)
was increased in former and current AAS users compared with controls, 36% and
25% vs 7%, trend test (P=0.026). Among previous users, every doubling of
accumulated AAS duration was associated with an increased risk of impaired
MEFR age-adjusted OR of 2.9 [1.05; 810] (P=0.039).

Conclusions

Previous and current users of AAS exhibited impaired MFR, suggesting persistent
impaired cardiac microcirculatory function.
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Background
Epithelial-mesenchymal transition (EMT) plays a key role in tubulointerstitial
fibrosis, which is a hallmark of diabetic kidney disease (DKD). Our previous
studies have shown that CRTC2 can regulate glucose metabolism and lipid
metabolism at the same time. However, it is still unclear whether CRTC2
participates in the EMT process of DKD.

Methods

We used protein-protein network (PPI) analysis to determine differentially
expressed genes in DKD and EMT. Then we constructed STZ plus high-fat
diabetic mice model and used HK-2 cells that have been verified to confirm the
bioinformatics research results. The efects of CRTC2 on epithelial-mesenchymal
transition of diabetic kidney disease through the CREB-Smad2/3 signaling
pathway were investigated in vivo and in vitro using Q-PCR, WB, IHC and double
luciferase reporter gene experiments.

Results

Firstly, bioinformatics research showed that CRTC2 may promote the EMT
process of diabetic renal tubules through the CREB-Smad2/3 signaling pathway.
Furthermore, Western blot results showed that overexpressed CRTC2 could
reduce the expression of E-cadherin. CRTC2 and a-SMA were increased in STZ
mice. Luciferase activity of a-SMA, the key protein of EMT, was sharply
increased in response to overexpressed CRTC2 and decreased by silencing in
CREB and Smad2/3. In the Q-PCR experiment, the mRNA of a-SMA increased
significantly when CRTC2 was overexpressed and decreased partly when CREB
and Smad2/3 were silenced. However, E-cadherin had the opposite result.
Conclusion

This study demonstrated that CRTC2 activates the EMT process via the CREB-
Smad2/3 signaling pathway in diabetic renal tubules.
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Aim

Our previous studies indicated the potential antidiabetic actions of the amphibian host-
defence peptide, tigerinin-1. Tigerinin-1R was conjugated with gastric inhibitory
polypeptide (GIP) as part of strategies for further development of its therapeutic
effects. This study characterises the insulin-releasing and cytotoxic properties of the
resulting hybrid peptide.Method: Pure G-TGN was commercially synthesized G-
TGN. Insulin releasing effects were assessed using BRIN-BD11 cells incubated with
graded concentrations (0 — 3 uM) of the peptide. Cytotoxicity and effect of G-TGN on
cell viability were assessed by LDH and MTT assays respectively. Actions of G-TGN
on erythrocyte haemolysis, in the presence of increasing glucose concentration, on
intracellular calcium level and membrane depolarisation, and on glucose tolerance in
diet-induced diabetic mice were investigated.

Results

G-TGN stimulated non-toxic insulin secretion at concentrations > 10 nM (P <0.05
to P<0.001). At 3 uM, G-TGN was more potent than native tigerinin-1R (1.5-fold,
P <0.01) and GIP (1.3-fold, P <0.05). G-TGN did not affect cell viability nor cause
erythrocyte lysis. Insulin-releasing effect of G-TGN was glucose dependent (1.1 mM
to 5.6 mM, 1.3-fold, P<0.05 and 5.6 mM to 16.7 mM, 1.7-fold, P<0.01) and
increase in incubations containing KCI (30 mM, 3.6-fold, P <0.001) and tolbutamide
(200 uM, 2.4-fold, P<0.01). Verapamil (50 nM, 23%, P <0.05), diazoxide (300
UM, 27%, P <0.05) and absence of calcium (19%, P <0.05) reduced the effects of G-
TGN. G-TGN enhanced intracellular calcium (23%, P<0.01) and increased
membrane depolarisation (19%, P <0.05), and improved glucose tolerance in vivo
(versus tigerinin-1R, 19%, P <0.05; versus GIP, 13%, P <0.05).

Conclusion

Hybridization of tigerinin-1R with GIP enhanced its potential and encourages further
development of its therapeutic potentials.
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Introduction

Lowering low-density lipoprotein cholesterol (LDL-C) via lifestyle change or
pharmacologic therapy can reduce the cardiovascular risk (CV) in patients with
type 2 diabetes (T2D). However, the response to lipid-lowering interventions is
not uniform and a significant proportion of T2D patients do not reach the
recommended LDL-C target. Elucidating the factors associated with lipid goal
attainment represents an unmet clinical need.

Material and method

This is a retrospective, cross-sectional study based on data from the Annals of the
Diabetes Medical Association (AMD) database, which includes the electronic
medical records of 1.186.247 patients treated in various Italian diabetes clinics
between 2005 and 2019. In this study, we used Rulex®, a type of Logic Learning
Machine (LLM) approach to extract and classify the most relevant variables that
could predict the achievement of an LDL-C value below 2.60 mmol/l within two
years (defined as T2Y) from the time of lipid therapy prescription (T0).

Results

Overall, 11.252 patients (45.46% female) with T2D and dyslipidemia were
evaluated. Stratification according to CV risk showed that, at TO, 97.7% of
patients were at very high risk and 2.3% at high risk. At TO, 95.79% of patients
were prescribed statins, and only 9.16% ezetimibe. The treatment goal at T2Y was
achieved in 61.4% of cases. The LLM model was endowed with a precision of
69% and an accuracy of 67% (AUC-ROC: 0.775, P<0.001) to predict the
attainment of LDL-C target. LDL-C values at TO and six months later (T6M)
exhibited the highest significance in this predictive model. Other predictors
identified by LLM were: uninterrupted treatment between TO and T2Y, higher
HDL-C levels, younger age, anti-hypertensive drug administration, lower
glycosylated hemoglobin levels, a higher Q-score, a lower BMI, lower micro-
albuminuria levels and male gender. For each of the initial LDL-C ranges
analyzed, the LLM also indicated the minimum reduction that should be achieved
by T6M to increase the probability of reaching the therapeutic goal within T2Y,
thus offering a new helpful tool to guide the physician’s therapeutic attitude.
Conclusion

This is the first study describing the application of a LLM approach on real-world
data to identify variables involved in lipid goal attainment. Our results suggest
that a follow-up visit should be recommended within six months after the start of
lipid therapy in all T2D patients. The present study also underscores the
importance of initiatives to establish a more aggressive lipid management strategy
for specific patient subgroups.
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Introduction
Hyperosmolar hyperglycaemic state (HHS) is an acute complication of diabetes
which requires prompt recognition to prevent morbidity and death. Owing to its
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low prevalence, clinicians report a lack of confidence in management, which may
result in delayed diagnosis and worsened outcomes. The limited literature on
HHS management means most guidelines are based solely on expert opinion,
resulting in significant discrepancies between care in centres.

Aim

s: This study aimed to establish a registry of HHS cases in order to identify
baseline HHS management, share best practices across hospitals and highlight
areas for improvement.

Methods

The study retrospectively analysed patients with HHS from March 2021 to
January 2023 across eight hospitals within the West Midlands. Cases were
identified from patient notes using criteria from the Joint British Diabetes
Societies (JBDS) HHS guidelines]: serum osmolality>320 mOsmol/kg and
glucose > 25 mmol/l. Osmolality was calculated using the formula [(2 X sodium)
+ (2X potassium) + glucose + urea]. HHS resolution was documented as the
earliest event of either serum osmolality falling below 300 mOsmol/kg, when
fixed rate intravenous insulin infusion (FRIII) was stopped or when the team
documented HHS resolution in the clinical notes. Patient demographics,
precipitating cause of HHS and management regime were also collected. Data
was analysed using SPSS and results presented as frequencies, median and
interquartile range (IQR).

Results

68 cases of HHS were identified. 73.5% had the correct diagosis documented and
just 42.6% had serum osmolality measured during stay. The most common causes
of HHS were intercurrent illness (48.5%), sepsis (16.2%) and new diagnosis of
diabetes (13.2%). Median serum osmolality at diagnosis was 352 mOsmol/kg
(IQR: 334.63-375.07) and patients recieved a median of 6750 ml fluid (IQR:
4000-10500) until HHS resolution. 27.9% had FRIII commenced within the first
hour of diagnosis and 51.8% were also given basal insulin. While the length of
stay was similar for HHS across included hospitals, there was a significant
difference in HHS duration between sites (P <0.001).

Conclusion

These results suggest there is a need to improve awareness of HHS and the
guidelines for its management amongst clinicians. By establishing a registry of
HHS cases over several hospital trusts, best practices can be shared between
healthcare professionals. Expanding the scope of this project to include other
regions will allow uniform clinical care to be provided to HHS patients nationally.
Reference
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Background

With increasing ethnic diversity in the Western World, it is important to establish
the safety of religious practices such as fasting during Ramadan. There is limited
information about severity and outcome of diabetes-related ketoacidosis (DKA)
during Ramadan outside Middle East.

Objective

We studied differences in severity, DKA-related complications and outcomes of
DKA before (Shaban), during (Ramadan) and after Ramadan (Shawwal).
Methods

All DKA events in Shaban, Ramadan and Shawwal from 2014 to 2022 at various
tertiary and regional hospitals in the United Kingdom participating in the
DEKODE (Digital Evaluation of Ketosis and Other Diabetes-related
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Emergencies) were included in this study. The diagnosis of DKA was defined
as per the national guidelines. DKA parameters at presentation and during
management, were investigated according to timing of DKA episode, diabetes
type, and ethnicity. Data were analysed using Stata/SE V.16.1 for Mac. Data was
found to be non-normally distributed using Shapiro-Wilk tests. Skewed data were
presented as median and IQR. Discrete data were summarised as number (%) and
statistical comparisons were made using chi-squared tests. These parameters were
further investigated in subgroup analyses according to timing of DKA episode
(before, during, and after the month of Ramadan), diabetes classification (type 1
and type 2), and ethnicity (Black, White, Asian, Mixed, Other).

Results

512 DKA episodes were identified for this study. Excluding urea and serum
osmolality, there were no differences at presentation of DKA during Ramadan
compared to Shaban and Shawwal. There was no significant difference in the
outcome of DKA as measured by DKA duration (Shaban vs Ramadan vs
Shawwal: 14.3 (8.9-24.4) vs 15.1 (9.5-22.8) vs 15.3 (9.6-23.2) hours, P=0.800)
and length of stay (Shaban vs Ramadan vs Shawwal: 3.6 (1.9-8.8) vs 4.1 (2.1-8) vs
4.1 (2.1-9.7), P=0.670). Also, there was no significant difference in the number
of hypoglycaemias, hypokalemia and hyperkalemia associated with DKA
management during Shaban, Ramadan and Shawwal. Overall, there were no
year-based differences between the years of 2014 to 2022. People with T1DM had
higher acidosis and more hyperglycaemic events during Shawwal compared to
T2DM. Across ethnicity, South Asians had more severe DKA in Ramadan
compared to Shaban and Shawwal.

Conclusion

In the largest of its kind study in the Western world, we demonstrate no difference
in DKA frequency during Ramadan. The increased severity of DKA during
Shawwal, particularly in people with T1DM, suggests future guidelines should
focus on the period following Ramadan to mitigate risk.
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Introduction

New drug approaches are urgently required to improve radioiodide (RAI) uptake
for efficient ablation of thyroid cancer cells in RAI-refractory disease. Employing
high-throughput screening of FDA-approved compounds we recently identified
drugs capable of robust induction of sodium iodide symporter (NIS) activity to
promote RAI uptake'. In particular, a leading drug candidate — the well-
established anti-alcoholism drug disulfiram (DSF) — had not been previously
implicated in regulating NIS. A better understanding of how DSF can be used to
modulate NIS function in vivo is now needed prior to clinical evaluation.
Materials and Methods

NIS function was monitored in vitro by RAI ('*°I) uptake assays, and NIS
expression via Western blotting and TagMan-RTPCR. Technetium-99m
pertechnetate (99'"Tc) uptake was used to evaluate NIS function in Balb/c mice
following intravenous administration.

Results

We demonstrate that the ability of DSF to increase RAI-uptake in thyroid TPC-1
(3.1-fold; P<0.01) and 8505C (4.9-fold; P<0.001) cells can be significantly
potentiated by combination with Cu®>" to 5.1-fold and 18.9-fold increases
respectively. Despite promising data, DSF has poor bioavailability in vivo due to
its rapid metabolism to diethyldithiocarbamate (DDC) within the stomach and
circulation with subsequent methylation in the liver. Whilst methylated DDC did
not have any effect on NIS function, DDC chelated to divalent copper ions
[Cu(DDC),] was highly effective at increasing RAI uptake (up to 8-fold;
P <0.001) in multiple thyroid cell types and induced significant NIS protein
expression (up to 36.2-fold; 250 nM; P<0.001). Interestingly, a transcriptional
effect of Cu(DDC), was revealed via significant induction of NIS mRNA levels in
TPC-1 (8.5-fold; P <0.001) and 8505C (104.8-fold; P <0.001) cells. In wild-type
Balb/c mice the intraperitoneal administration of albumin nano-encapsulated



Cu(DDC), significantly induced thyroidal uptake of technetium-99m (**™Tc)
after 30 min (~40% increase; n=11 per group; 3 mg/kg dose; P <0.001), as well
as increasing thyroidal mRNA levels of NIS (1.9-fold; P<0.01), thyroid
peroxidase (1.8-fold; P<0.001) and thyroglobulin (1.3-fold; P <0.05). Impor-
tantly, a significant positive correlation between thyroidal *™Tc uptake and
higher NIS mRNA levels (r,=0.4477, P=0.0169) was apparent in Cu(DDC),-
treated mice. Additionally, thyroidal ™ Tc-uptake (P <0.05) and NIS expression
(P<0.05) were induced following intravenous administration of albumin nano-
encapsulated Cu(DDC), (~30%; n=>5; 5 mg/kg dose).

Discussion

Our study demonstrates a promising drug strategy utilising a disulfiram
metabolite to enhance NIS function in vivo, with clinical potential to improve
treatment effectiveness in RAI-refractory thyroid cancer patients.
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Introduction

Polycystic ovary syndrome affects 10% of women and comes with a 2-3fold
increased risk of type 2 diabetes, hypertension, and fatty liver disease. Androgen
excess, a cardinal feature of PCOS, has been implicated as a major contributor to
metabolic risk. Adrenal-derived 11-oxygenated androgens represent an important
component of PCOS-related androgen excess and are preferentially activated in
adipose tissue. We aimed to identify PCOS sub-types with distinct androgen
profiles and compare their cardiometabolic risk parameters.

Methods

We cross-sectionally studied 488 treatment-naive women with PCOS diagnosed
according to Rotterdam criteria [median age 28 (IQR 24-32) years; BMI27.5 (22.4-
34.6) kg/mz] prospectively recruited at eight centres in the UK & Ireland (n=208),
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Austria (n=242) and Brazil (n=38). All participants underwent a standardised
assessment including clinical history, anthropometric measurements, fasting
bloods and a 2-hour oral glucose tolerance test. We quantified 11 androgenic serum
steroids, including classic and 11-oxygenated androgens, using a validated multi-
steroid profiling tandem mass spectrometry assay. We measured serum insulin to
calculate HOMA-IR and the Matsuda insulin sensitivity index (ISI). Steroid data
were analysed by unsupervised k-means clustering, followed by statistical analysis
of differences in clinical phenotype and metabolic parameters.

Results

Machine learning analysis identified three stable subgroups of women with PCOS
with minimal overlap and distinct steroid metabolomes: a cluster characterised by
mainly gonadal-derived androgen excess (testosterone, dihydrotestosterone; GAE
cluster; 21.5% of women), a cluster with predominantly adrenal-derived androgen
excess (11-oxygenated androgens; AAE cluster; 21.7%), and a cluster with
comparably mild androgen excess (MAE cluster; 56.8%). Age and BMI were
similar between groups. As compared to GAE and MAE, the AAE cluster had the
highest rates of hirsutism (76.4% vs 67.6% vs 59.9%) and female pattern hair loss
(32.1% vs 14.3% vs 21.7%). The AAE cluster had significantly increased insulin
resistance as indicated by higher values for fasting insulin,120 min insulin and
HOMA-IR, and lower ISI than GAE and MAE clusters (all P<0.01). The AAE
cluster also had a 2-3fold higher prevalence of impaired glucose tolerance and
newly diagnosed type 2 diabetes.

Conclusion

Unsupervised cluster analysis revealed three PCOS subtypes with distinct
androgen excess profiles. Women within the adrenal androgen excess cluster had
a significantly higher prevalence of insulin resistance, impaired glucose tolerance
and type 2 diabetes. These results implicate 11-oxygenated androgens as major
drivers of metabolic risk in PCOS and provide proof-of-principle for an androgen-
based stratification tool that could guide future preventative and therapeutic
strategies in women with PCOS.
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Background

Non-alcoholic fatty liver disease (NAFLD) is a common comorbidity in obese
individuals. GLP-1 agonists, such as semaglutide, and SGLT-2 inhibitors, such as
empagliflozin, are well known to be beneficial in NAFLD, while other incretins,
like peptide tyrosine tyrosine 3-36 (PYY3-36), might be also useful for the
treatment of NAFLD. We directly compared the effects of semaglutide alone and
in combination with peptide tyrosine tyrosine 3-36 (PYY3-36), empagliflozin and
semaglutide +empagliflozin as well as antagonists of GLP-1 and PYY on liver
health.

Methods

High-fat diet (HFD)-induced obese male Wistar rats (n=>55; mean weight 262 g)
were randomized into the following treatment groups: semaglutide, semagluti-
de+PYY3-36, empagliflozin, semaglutide +empagliflozin, JNJ-31020028
(NPY-Y2 receptor antagonist), JNJ-31020028 +exendin 9-39 (GLP-1 antagon-
ist), and saline. Animals had free access to high- and low-fat diet. Body weight
and food preference were measured on a daily basis. After an observation period
of 8 weeks, liver samples were histologically evaluated (modified Kleiner
steatosis score for rodents, higher scores indicating higher grades of steatosis).
Results

Semaglutide and more pronounced semaglutide +PYY3-36 treatment led to
weight loss, reduced overall food intake and (less pronounced) reduced high-fat
preference compared to saline controls. Although less effective regarding food
intake/body weight, semaglutide monotherapy revealed similar beneficial effects
on the liver as semaglutide +PYY3-36, which had both antisteatotic effects (mean
score 0.7%1.2 for semaglutide alone and 0.240.5 for the combination).
Empaglifolzin had no effects on body weight and food preference, but was
effective in reducing steatosis alone (mean score 0.8 +0.8) and more pronounced
in combination with semaglutide (mean score 0.010.0). JNJ-31020028, an
antagonist of the NPY-Y2 receptor, and the combination of JNJ-31020028 and
exendin 9-39 led to an increased high-fat diet preference and to the worsening of
steatosis compared to saline treatment (mean score 2.3 +0.6 in both groups).
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Conclusions

Semaglutide, semaglutide +PYY3-36 combination therapy, empaglifiozin, and
semaglutide +empagliflozin are highly effective in improving liver health.
Interestingly, treatment with GLP-1 and PYY (NPY-Y2-R) antagonists led to the
aggravation of hepatic steatosis. This underlines the potential of GLP-1 and PYY-
36 agonists in the treatment of obesity and related NAFLD. The positive effects of
empagliflozin on liver health, however, seem to be independent of body weight
and food preference. Further approaches will go for underlying mechanistical
aspects.
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Background

Medical treatment with cortisol-lowering drugs is commonly used following
pituitary surgical failure or recurrence of hypercortisolism in patients with
Cushing’s disease (CD). Studies using late-night salivary cortisol (LNSF)
measurement have shown persistent disruption of the circadian secretion of
cortisol despite normalization of UFC in a subset of medically treated CD
patients.Study aim Our objective was to assess the long-term cortisol exposure in
CD patients medically treated using hair-cortisol (HF) and hair-cortisone (HE)
measurement.

Study design

The Haircush multicenter prospective study included three groups (G) of females
with a history of CD: G1=16 patients with normal UFCs following medical
treatment with a stable drug dosage of osilodrostat, metyrapone, ketoconazole,
pasireotide or cabergoline; G2=13 control patients in remission following
pituitary surgery and with a normal pituitary-adrenal function; G3=15 control
patients receiving stable recommended doses of hydrocortisone (15-25 mg/d)
following bilateral adrenalectomy (BLA). Patients were evaluated during 3
months with their usual treatments. Two late-night saliva and 24 h urine samples
were collected in G1 patients every month and only at the end of the study end in
G2 and G3 patients. A clinical examination and 3-cm hair sample was collected at
the end of the study in all patients. The outcome measures were a clinical
Cushing’s score and centralized measurements of HE, HF, LNSF and late-night
salivary cortisone (LNSE), and UFC using LC — MS/MS.

Results

Despite having almost all UFCs within the normal range, G1 patients had increased
HE concentrations as compared to G2 controls (P=0.003). G1 patients also had
increased clinical score (P=0.001), UFC (P=0.03), LNSF and LNSE (P=0.0001)
and increased variability in the latter parameters (P =0.004). G3 patients with BLA
had increased HF (P=0.002) and HE (p = 0.003) compared to G2 controls
contrasting with similar LNSE. Six of the 15 G1 patients exhibited increased HE
concentrations above the range of G2 controls and had increased requirement of
antihypertensive drugs compared to G1 patients with normal HE (P=0.05).
Conclusion

A single HE measurement identifies chronic mild persistent hypercortisolism in a
subset of medically-treated CD patients despite normalized UFCs. Persistent
hypercortisolism was at least partly due to an altered circadian rhythm of free serum
cortisol. HE could replace multiple saliva and urine analysis to assess the control of
hypercortisolism in medically treated CD patients once UFC is normalized. Our
results also suggest that patients treated with BLA should receive lower
hydrocortisone dosage than that usually prescribed.
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Background

Hyperprolactinemia, caused by chronic use of antipsychotics, is associated with
impaired bone density and increased risk of fractures. We examined if calcium
and vitamin D supplementation have influence on Prlr gene expression in the
duodenum, vertebrae and kidneys in female rats with sulpiride-induced
hyperprolactinemia.

Methods

Wistar female rats 21 weeks old were divided into: Group S: 10 rats that were
intramuscular administrated Sulpiride (10 mg/kg) twice daily for 6 weeks; Group
D: 10 rats that were administrated Sulpiride (10 mg/kg) twice daily for 6 weeks,
calcium 50 mg daily and vitamin D 500 IU per day for last 3 weeks; and age
matched nulliparous rats as a control group: 7 rats, 21 weeks old (C). Laboratory
analysis included measurements of serum ionized calcium, phosphorus, urinary
calcium and phosphorous excretion, osteocalcin (OC), vitamin D, and prolactin.
Relative quantification of prolactin receptor (Prlr) gene expression in duodenum,
vertebrae and kidneys was determined using real-time PCR.

Results

PRL concentrations were significantly higher in group S and D, compared to C
(P<0.001). Ionized calcium was significantly increased in the group S compared
to C (P<0.001) and without significance between group D and C. Serum
phosphorus was not significantly changed in S and D compared to C. Urinary
calcium was decreased in group S compared to C but without significance and
significantly increased in D compared to C (P <0.001); urinary phosphorous was
not significantly changed neither in S nor in D. OC was significantly decreased in
group D compared to C (P<0.001) and without significance between groups S
and C. Expression of the Prlr gene was significantly lower in the duodenum (P <
0.01) and higher in vertebrae and kidneys in the sulpiride-induced hyperprolacti-
nemia (S) than in the control group. Significantly higher Prlr expression in the
duodenum was verified (P <0.01), along with increased Prlr gene expression in
vertebrae and kidneys, in rats with sulpiride-induced hyperprolactinemia and
calcium and vitamin D supplementation, than in the C group.

Conclusions

In sulpiride-induced hyperprolactinemia, down-regulation of Prlr gene expression
in duodenum could be underlying reason for diminished intestinal calcium
absorption. In order to maintain calcium homeostasis, since intestinal absorption
is compromised, prolactin will rapidly take calcium from skeletal system, thanks
to increased Prlr gene expression in the vertebra. Calcium and vitamin D
supplementation in the sulpiride-induced hyperprolactinemia significantly
increased Prlr gene expression in duodenum which could improve intestinal
calcium absorption and reduce the harmful effect on the bone system.
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Background

Transsphenoidal surgery (TSS) is the primary treatment of choice in acromegaly.
Previous research succeeded to some extent in predicting remission after TSS.
However, it was based mainly on clinical and radiological data, lacking
histopathological evaluation.

Objective

To produce a clinicopathological prediction model for remission after TSS for
acromegaly, enabling clinicians to better inform patients on expected treatment
outcome.

Design

Single-center study with retrospective data collection on patients with
acromegaly in a large tertiary referral center in The Netherlands. Overall, 100
patients with acromegaly in whom TSS was performed as primary therapy
between January 2000 and July 2019 were included.

Methods

Data were collected on sex, age, biochemistry (IGFI, GH nadir during OGTT,
random GH) at diagnosis, 3 months to 1 year postoperatively and at last visit, use
of preoperative medication, applied postoperative treatment (repeated surgery,
radiotherapy and medical therapy), tumour subtype according to the WHO 2017
classification and proliferation markers (Ki-67, pS3 and mitotic index). All
available diagnostic and first postoperative MRI’s were reassessed by an



experienced neuroradiologist and classified according to the Knosp classification.
In addition, tumour volume (cm3), maximum tumour diameter (mm) and T2-
weighted MRI signal were determined. Uni- and multivariate regression models
were used to identify predictors of early biochemical remission (12 weeks to 1
year postoperatively) according to the consensus criteria and long-term remission
(age- and sex-normalized IGFI1, absence of postoperative treatment until last
follow-up and absence of a tumour remnant on postoperative MRI).

Results

Median duration of follow-up was 11.8 years from diagnosis and 11.1 years from
surgery. Forty-six (46.5%) patients were found to be in early biochemical
remission, forty-one (42.7%) were in long-term remission. In univariate logistic
regression larger tumour volume (odds ratio [OR] 0.86, P=0.023), larger
maximum tumour diameter (OR 0.85, P<0.001), higher modified Knosp
classification grade (OR 0.44, P<0.001), presence of cavernous sinus invasion
(OR 0.054, P=0.006) and higher random GH at diagnosis (OR 0.98, P=0.008)
were significantly associated with lower remission rates. In multivariate logistic
regression, a simple model with only maximum tumour diameter as independent
variable predicted best for both early biochemical remission (OR 0.85, 95% CI
0.78-0.93, P<0.001, sensitivity 78.9%, specificity 71.8%) and long-term
remission (OR 0.75, 95% CI 0.66-0.86, P <0.001, sensitivity 79.4%, specificity
78.0%).

Conclusion

maximum tumour diameter is the best predictor for remission after TSS for
acromegaly in this single center cohort.
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The androgen receptor (AR) function is inhibited by endocrine disrupting
chemicals (EDCs) such as DDT and DDE leading to problems in embryonic
development and negative health outcomes for adults. EDCs may bind in the
steroid binding pocket and disrupt AR function by leading to altered receptor
conformations. However, this may not be the only way EDCs interfere with the
receptor. Estébanez-Perpiiid et al identified binding function 3 (BF3) as a surface
binding site for small hydrophobic compounds that disrupted AR activity. We
found that DDT, DDE, and related compounds induced the release of bound
dihydrotestosterone (DHT) from the AR ligand binding domain with IC50 values
ranging from 54 to 82 uM. In addition, mutant AR genes with single amino acid
changes in the BF3 site showed a reduced sensitivity for the ability of DDE to
disrupt AR activity in vivo using a reporter assay. These results suggested that
DDE interacts with the BF3 site and allosterically regulates AR activity. We used
molecular dynamics (MD) simulations methods to test whether DDE bound to
BF3 induces allosteric changes in the AR structure, altering the dynamic behavior
of AR with bound steroid. Accelerated MD simulations identified possible exit
pathways for DHT and steered MD simulations showed that the free energy of
steroid unbinding was decreased for the exit pathways studied when DDE was
bound in the BF3 site. These results suggested that AR dynamics are impacted by
DDE interacting with the BF3 site, destabilizing the steroid in its binding pocket
and reducing the energy required for steroid release, thus disrupting AR function.
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In female mammals, the timing of the preovulatory LH surge depends on the
combination of the positive estrogen feedback and a circadian signal which
synchronizes the LH surge with the transition between the resting and active
period at the end of the follicular phase, when arousal is maximal. Previous results
have demonstrated that a functional biological clock, located in the suprachias-
matic nucleus (SCN), is required for optimal female fertility. In this context, we
have investigated the consequences a chronodisruptive environment could have
on the female mammals’ gonadotropic axis using a female mouse model of
shiftwork. This is a relevant issue since an increasing number of women are
working in non-standard work schedules in our modern 24 h/7 d society, and shift
work is associated with reproductive deficits. Adult female mice were either kept
in regular light/dark schedules or exposed to a model of shift work conditions (3
weeks rotation a 10-hour phase advance for three days and a 10-hour phase delay
for four days). Daily rhythms in SCN vasopressin-containing neurons, kisspeptin
neurons, LH secretion on the day of proestrus, as well as fertility parameters, were
compared between both groups of mice. The chronodisruptive protocol reduces
the number of the vasopressin neurons known to transmit the daily information to
the kisspeptin neurons, abolished activation of kisspeptin neurons typically
observed at the light/dark transition, and reduced the amplitude and altered the
timing of the preovulatory LH surge. Furthermore, when female mice exposed to
chronic shift are mated with a male, the number of gestation is reduced as
compared to those observed in control female mice. Our results indicate that
chronic shift desynchronizes the hypothalamic-pituitary-ovarian axis. Notably,
chronic exposure to disrupted light/dark cycles impairs the vasopressin-induced
daily activation of kisspeptin neurons which can explain the altered LH secretion
and the reduced fertility in female mice. In future experiments, we will investigate
whether peripheral clocks within the gonadotropic axis are also altered by chronic
shift. Altogether, these experiments will provide a better understanding of
circadian disruption’s potential on the daily reproductive rhythms of female
mammals.
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Tributyltin (TBT) is a biocide organotin compound widely used as an antifouling in
boat paints. This substance is a factor of contamination to water and food,
especially marine fish. As an endocrine disruptor, TBT can interact with hormonal
pathways and can induce gonadal dysfunction and glycemic dyshomeostasis;
however, the effects caused by maternal exposure to TBT are scarce. Here, we
investigate maternal exposure to low dose of TBT, considered safe, during
pregnancy and lactation on the metabolism of dams as well as male and female
offspring. For this, pregnant Wistar rats were exposed on the 7th day of gestation
until weaning (21st day of lactation) by gavage to vehicle (0.1% ethanol, Control
group) or TBT (100 ng/kg of body weight, bw, TBT group). Morphometric
parameters, milk composition and plasma hormone profile from dams and
offspring at birth and weaning were evaluated. Analyses of the fragments of
pancreas were performed by Transmission Electron Microscopy (TEM) at
weaning. Ethical protocol: CEUA/010/2019. Student t test was used to statistical
analyses (n=8/group). In dams, TBT exposure increased the body fat at the end of
pregnancy (+38%, P=0.007). In the milk, total protein and cholesterol contents
were increased (+ 18%, P=0.03 and +73%, P=0.01 , respectively), lactose was
reduced (-30%, P=0.03), but insulin and leptin was unaltered at weaning.
Regarding the offspring, females had reduced bw and nasoanal length at birth (-8%;
P=0.003; —10%; P <0.0001, respectively), while the males did not show changes
of these parameters. Offspring from both sexes have delayed eye opening during
development. Only female offspring showed decreased plasma insulin and leptin
levels at weaning (-43%; P=0.03; —45%; P=0.04, respectively). The pancreatic
islets of dams and offspring from both sexes showed few preserved mitochondria,
many granules with crystallized insulin scattered throughout the cytoplasm and
endoplasmic reticulum with dilated cistern regions, indicating a reticulum stress
process. The amount of our data evidence that tributyltin exposure during gestation
and lactation alters insulin and leptin levels of female offspring and causes pancreas
impairment in dams and offspring from both sexes at weaning. Thus maternal TBT
exposure at alow dose affects mothers and offspring suggesting the development of
future chronic diseases, as diabetes mellitus.
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Background and Aim

A direct link between obesity and micronutrient deficiencies has been established.
These nutritional dificencies are mainly caused by poor-quality diets but also due
to increased demands and have been associated with a wide range of
physiological and functional impairments. The aim of this study was to assess
the nutritional status of obese patients and to investigate the possible association
between funnctional disorders and micronutrient intake.

Methods

This is a cross-sectional descriptive study including 50 obese patients.Dietary
intake was assessed by trained nutritionists using a 24-hour recall method.
Functional disorders were detected by the Screening of Micronutrient Deficiency
(DDM) questionnaire validated by the European Institute of Dietetics and
Micronutrition (IEDM) that evaluates mood, gastro-intestinal, osteoarticular,
infectious, skin and circulatory disorders. Statistical associations between the
questionnaire’s results and dietary intake were assessed using the SPSS 25.0
version.

Results

Mean age was 41, 54 £ 12, 48 years with female predominance (88%). Mean BMI
was 40.33 +6.39 kg/m”. Vitamin A, D, C, and B6 deficiency was noted in 74%,
100%, 96% and 68% of cases, respectively. Magnesium, iron, zinc, copper, and
selenium deficiency was noted in 82%, 6%, 24%, 22% and 8% of cases,
respectively. There were a significant and negative association between fatigue,
mood disorders and vitamin B6 and magnesium intake (r= —0.485; P <0.01 and
r=—0.292; P=0.039, respectively), osteoarticular and degenerative disorders
and vitamin A intake (r= —0.297; P=0.036), infectious disorders and vitamin C,
selenium and iron intake (r= —0.368; P=0.09, r= —0.336; P=0.017 and r= —
0.292; P=0.04, respectively), skin diseases and beta-carotene intake (r= —
0.344; P=0.014) and circulatory system diseases and vitamin B9 intake (r= —
0.394; P=0.005). Gastrointestinal disorders were not significantly associated
with dietary intake.

Conclusion

Evaluating micronutriment deficiencies is an important step in identifying the
underlying cause of many chronic symptoms and conditions in obese patients in
order to improve their treatment and quality of life.
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Introduction

ITodine deficiency is a significant global health issue of various severity depending on
the age of the deficiency. The foetal period is the most critical stage in life, negatively
impacting the brain and neurodevelopment. Hence, the developing foetus is a crucial
issue, and the present study focussed on iodine nutrition among pregnant women
from the Faroe Islands. The need for iodine increases in pregnancy, and the
recommended target for median urinary iodine concentration is 150-250
pg/l.Method: We recruited 630 participants in a nationwide, cross-sectional study
of pregnant women. They were primarily Caucasian women referred to routine
obstetric ultrasound from 2020 through 2022 in gestational week 18. Participants
donated a spot urine sample and completed an iodine-specific questionnaire. Iodine
was determined using the Sandell-Kolthoff reaction modified according to Wilson
and van Zyl.

Results

The participation rate was 70%. The overall median urinary concentration was 110
pg/l for the two years of collecting data. Interestingly, the median UIC decreased
from 121 pg/l during the first year of inclusion to 96 pg/l during the second year
(P<0.01). Conversely, the number of samples in the excessive range decreased
from 9.1% to 3.6% (P <0.001). Dietary data are underway.

Conclusion

The marked change over time raises concerns about the validity of cross-sectional
studies of iodine nutrition with short-term data collection. The time trend may have

Endocrine Abstracts (2023) Vol 90

several explanations, including a change in the intake of local foods rich in iodine,
which needs follow-up. Finally, according to the WHO recommendations, our
nationwide study demonstrated that Faroese pregnant women were iodine depleted.
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Tetrabromobisphenol A (TBBPA) is a brominated flame retardant and is widely
used in electronic goods, plastics and furniture. TBBPA is frequently detected in
water, soil, organisms and even in human breast milk. It is accessible to both the
developing fetus and the nursing pups following maternal exposure. Though some
regulatory agencies have asserted that consumer exposures to TBBPA are
unlikely to have adverse implications for human health, the safety of TBBPA has
been questioned. Reported evidence of endocrine-disruption of TBBPA in brain
has raised concerns regarding its effects on neurodevelopment and behavioral
functions. The present study examined the effects of exposure to TBBPA on
neurodevelopment. The Developmental Neurotoxicity Test(DNT) was performed
to determine whether TBBPA is a developmental neurotoxicant. Additionally,
maternal mice were administered 0, 0.24 and 2.4 mg/kg TBBPA. Mice offspring
underwent behavior tests for assessment of locomotor, depressive, compulsive,
cognitive, and social behaviors. Gene expression pattern change at transcriptional
level in the brain was investigated with real-time PCR. As a result, we classified
TBBPA as a developmental neurotoxicant from the DNT. In addition, the
TBBPA-treated mice offspring showed abnormalities in motor activity,
compulsive-like behavior, social interaction patterns and spatial learning.
Aberrant gene expression, such as acetylcholinesterase (AChE) and tyrosine
hydroxylase (TH), were found in the perinatal TBBPA-treated mice offspring
brain. To summarize, these findings suggest that perinatal exposure to TBBPA
interferes with brain development and behavioral functions in mice. Therefore, it
is necessary to pay more attention to the potential effects of TBBPA in the early
development of brain.
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Background

PCBs are chemical pollutants able to promote inflammation and carcinogenesis.
They can accumulate in human tissues through the food chain causing a variety of
adverse health effects. The NF-E2 p45-related factor 2 (NRF2) and the aryl
hydrocarbon receptor (AHR) are ligand activated transcription factors controlling
pathways modulating xenobiotic metabolism. Increasing evidence indicate the
involvement of AhR in regulating extracellular matrix (ECM) homeostasis. ECM
is a complex network of multidomain macromolecules. Endothelial cell-specific
molecule 1 (ESM-1), a soluble dermatan sulfate proteoglycan, also known as
endocan, is up-regulated in different pathological conditions, including cancer,
driving tumor progression, tumor vascularization and metastasis. In the landscape
of non-coding RNAs, the long-non coding RNAs (>200 nucleotides) are a new
class of epigenetic regulators that play a key role in homeostatic and pathological
mechanisms, especially in cancer.Purpose. The present study was aimed at
investigating the effects of dioxin-like pentachlorobiphenyls (PCBs) on aryl
hydrocarbon receptor (AHR)/nuclear factor erythroid 2 — related factor 2 (NRF-2)
pathway and related long noncoding RNAs (IncRNAs) and endothelial cell-
specific molecule 1 (ESM-1) in thyrocytes.



Methods

Primary human thyrocytes were exposed to increasing doses (5 and 10 pM) of
2,3',4,4' 5-pentachlorobiphenyl (PCB-118) and 3,3’,4/,4",5 pentachlorobiphenyl
(PCB-126) for 24 h. Cell culture and medium were collected to assess: mRNA
levels of AHR, NRF-2, CYP1Al, IncRNAs (HOTAIR, MALAT-1, MEG-3),
ESM-1, metalloproteinases (MMP) -3, MMP-9 and IL-1B by qPCR; protein
levels of AHR and ESM-1 by western blot and ELISA, and ROS production by a
commercial kit.

Results

Treatment with PCB-126 and PCB-118 at both doses after 24 h significantly
increased mRNA levels of AHR, NRF-2, CYP1A1, MMP-3, MMP-9, IL-18 and
intracellular ROS accumulation. Furthermore, PCBs, especially PCB-118,
enhanced ESM-1, HOTAIR and MALAT-1 expression and reduced MEG-3
mRNA levels. Furthermore, AHR and ESM-1 protein levels increased after
PCB-126 and PCB-118 exposure at both concentrations in a dose dependent
manner.

Discussion

Our data demonstrated that PCB-118 and PCB-126 may induce AHR/NRF-2
pathway activation with a consequent ROS production and inflammatory
responses in thyrocytes. This condition led to an increase in ESM-1, a circulating
proteoglycan involved in angiogenesis and overexpressed in several tumors, and
MMP-3 and MMP-9 that cause ECM remodeling. Furthermore, PCBs can induce
epigenetic modifications by increasing IncRNAs MALAT-1 and HOTAIR
expression and reduce anti-oncogenic IncRNA MEG3.

Conclusion

These results suggest new mechanisms underlying toxic effects of PCBs exposure
on thyrocytes, indicating ESM-1 and IncRNAs as putative key factors of thyroid
tumorigenesis.
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Background

Bisphenol A (BPA) is known to act as an endocrine disruptor in different organs.
However, its impact on adrenal gland functionality is largely unknown. This also
applies to its substitute substances bisphenol F (BPF) and S (BPS). Therefore,
experiments addressing this subject are urgently needed.

Methods

The human adrenocortical cell lines NCI-H295R and MUC-1 were treated with
increasing concentrations (1 nM — 1 mM) of bisphenol A, F, and S. Concentrations
of fifteen adrenal steroids in cell supernatants were measured via liquid-
chromatography-tandem-mass spectrometry (LC-MS/MS) after different periods
of exposure (24 h, 72 h). Cell viability was monitored to assess cytotoxicity.
Results

All tested bisphenols inhibit steroid production significantly compared to
untreated cells in a dose- and time-dependent manner in both cell lines: in the
NCI-H295R hormone levels of 11-deoxycortisol, testosterone, androstenedione,
dihydrotestosterone and cortison were significantly decreased after 72 hours of
exposure (at>100 uM BPA and BPF respectively, P <0.05). For instance, 100
UM BPA treatment resulted in a 0.29-fold decrease of testosterone, and a 0.43-
fold decrease of cortison. Interestingly, BPA and BPF showed ambiguous effects
on some parameters, e.g. a 0.39-fold decrease of progesterone was detected in 100
UM BPA, while BPF led to a 26-fold increase. Furthermore, we found an
increased level of estradiol, 21-deoxycortisol and 17-hydroxyprogesterone in
BPF-treated cells (P <0.05). The same experiments are currently performed for
BPS. At large, reported effects were confirmed in MUC-1 cells, which seem to be
more resilient against tested bisphenols. In this sense, calculated median lethal
doses (LD50) were: BPA 110.1 uM, BPS 229.4 uM, BPF 344.5 uM for NCI-
H295R and BPA 279.4 pM BPF 356.8 uM and BPS 1.31 mM for MUC-1.
Conclusions

Our results provide further evidence that bisphenol A, F, and S act as disruptors of
steroidogenesis and steroid secretion. Underlying mechanisms and pathways are
still widely unknown. This reinforces the need for further research efforts
focusing on EDCs’ effects on the adrenal gland.
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Increased risk of erythrocytosis in men with type 2 diabetes treated with
combined sodium-glucose cotransporter-2 inhibitor and testosterone
replacement therapy

A1dar Gosmanov'* & Darren Gemoets®

TATbany Strdtton VA Medical Center, Medicine/Endocrinology, Albany,
United States; Albany Medical College, Medicine/Endocrinology, Albany,
United States; *Albany Stratton VA Medical Center, Research and
Development, Albany, United States

Purpose of Study

Sodium-glucose cotransporter-2 inhibitors (SGLT-2i) and testosterone replace-
ment therapy (TRT) can increase red blood cell production through different
mechanisms. Little is known if combination therapy poses risk of erythrocytosis
(ERY) in real world clinical practice.

Methods

This was a retrospective nationwide cohort study of US Veterans with type 2
diabetes (T2D) without prior history of ERY who were prescribed SGLT-2i
and/or TRT between 3/2013 — 10/2022, had no missing medical records data, and
had adequate adherence based on the proportion of days covered >80%. Patients
were divided into 3 groups: SGLT-2i only, TRT only, or combination. Odds Ratio
(OR) of new ERY defined as hematocrit (Hct) level >54% within 365 days of
therapy initiation was calculated by logistic regression model adjusted for case-
mix. This study was approved by the IRB of Stratton VAMC, Albany, NY.
Results

Baseline clinical and biochemical characteristics were well balanced among the
groups except higher rate of uncontrolled T2D in the SGLT-2i group and lower
obstructive sleep apnea (OSA) prevalence in the TRT group (Table). Of the entire
cohort, total of 732 (1.4%) patients developed ERY. In models adjusted for
baseline Hct, age, BMI, OSA, diuretic use, and smoking status, patients on
combination therapy had significantly higher odds of ERY compared to those on
SGLT-2i (OR 3.86,95% CI (2.35 - 6.12)) or TRT alone (OR 2.05, 95% CI(1.29 —
3.09)). The unadjusted ORs were comparable as well. The odds of developing
ERY in each group were independent of baseline Het.

Conclusions

For the first time, we demonstrated that in large cohort of patients combined
therapy with SGLT-2i and TRT is associated with increased ERY risk compared
with either treatment alone. Given rising prevalence of SGLT-2i use, providers
should consider periodic Het assessment in persons receiving both SGLT-2i and
TRT.
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Utility of urinary metabolomic signatures to differentiate biopsy
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Background
Renal involvement in T2DM can be due to diabetes per se (Diabetic Kidney
Disease) or causes other than diabetes (non-diabetic kidney disease). Currently

25th European Congress of Endocrinology 2023

available clinical, biochemical, and radiological markers fail to differentiate DKD
from NDKD. Renal biopsy remains gold standard for diagnosis. Urinary
signatures may provide a non-invasive alternative to that end. In cell culture
and in animal models with diabetes and kidney disease, dysregulation of several
metabolites has been reported. This has not been explored in humans with biopsy-
proven kidney disease DKD and NDKD subjects.

Aims

To identify the expression of urinary metabolic signatures as putative marker for
differentiation of biopsy-confirmed DKD and NDKD subjects.

Methods

Consecutive patient with renal involvement (eGFR >30 ml/min/m’ to <60
ml/min/m? and/or ACR > 300 mg/ mg) were subjected to biopsy and classified as
per ISN/RPS Classification. We also recruited subjects with T2DM without
nephropathy (eGFR > 60 ml/min/m* and ACR <30 mg/ mg) for comparison.
Morning urine sample were collected for analysis by Gas Chromatography and
mass spectrometry. Features were extracted and analysed using appropriate
statistical method.

Results

We recruited first 110 subjects who agreed to undergo renal biopsy. Among those
110 subjects, 73 (66.4%) had DKD; 20 (18.2 %) had NDKD; and 17 (15.4 %) had
mixed kidney disease. We included only those with pure DKD or NDKD and
T2DM subjects without nephropathy for analysis of urinary metabolomics.
Urinary metabolites (M1, M2, M3, M4) were found to be depleted in patients with
kidney disease (both in DKD and NDKD as compared to T2DM (P < 0.004,
P<0.006, and P<0.01, <0.03 respectively). M5 was exclusively depleted in
NDKD. Level of M6(P<0.01), M7(P<0.03) was increased and M8(P <0.05),
M9(P<0.03), M10(P<0.02) was decreased in DKD subjects. Analysis of
fragmentation pattern indicated that theSemetabolites putatively belong to central
carbon metabolism, fatty acid metabolism, purine metabolism in addition to
metabolites exclusively of non-endogenous (microbial) origin.

Conclusion

Urinary metabolomics analysis may help to distinguish DKD and NDKD
subjects. Our results warrant validation in another cohort.
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RC1.3

Sex specific associations of serum selenium and selenoprotein P with
type 2 diabetes mellitus and hypertenswn in the Berlin Aging Study II
Kamil Demircan’, Sandra Hyb51er Thilo Samson Chillon’, Valentin
Max Vetter’, Eddy Rijntjes', Elisabeth Steinhagen- Thlessen Ilja Demuth?
& Lutz SchomburgI

'Charité — Umversnatsmedlzm Berlin, Institute of Experimental Endocrin-
ology, Berlin, Germany; 2Charité — Universititsmedizin Berlin, Department
of Endocrinology and Metabolic Diseases (including Division of Lipid
Metabolism), Biology of Aging working group, Berlin, Germany

Objective

The aim of this study was to investigate sex-specific associations of two
established serum selenium biomarkers, i.e. total selenium and selenoprotein P
with type 2 diabetes mellitus (T2D) and hypertension in a large cohort of older
people.

Methods

1500 participants with available selenium measurements from the Berlin Aging
Study IT (BASE-II) were included in this study. In the serum samples,
spectroscopy was used to quantify total selenium, and ELISA was used to
measure selenoprotein P. T2D was diagnosed based on antidiabetic medication,
self-reported T2D, or laboratory parameters. Hypertension was diagnosed based
on self-report, blood pressure measurements, or anti-hypertensive medication.
Dose-dependent associations were quantified applying multiple adjusted
regression models.

Results

The median (interquartile range) age of the cohort was 68 (65,71) years, and 767
(51%) of the participants were women. 191 (13%) participants were diagnosed

Table.

Variable All Patients(n=53075) SGLT2i Only (n=11712) TRT Only (n=40769) Both (n=594) Effect Size
Age, yrs (Mean+ SD) 62.54 (9.26) 65.51 (8.67) 61.69 (9.25) 61.77 (8.80) 0.01
BMI, kg/m? (Mean + SD) 34.15 (6.59) 34.03 (6.19) 34.16 (6.70) 35.86 (6.16) 0.00
White Race,% (n) 74.2 (39379) 78.5 (9195) 72.9 (29728) 76.8 (456) 0.05
Black Race,% (n) 15.2 (8068) 12.1 (1413) 16.1 (6569) 14.5 (88) 0.05
Hematocrit,% (Mean+SD)  41.37 (4.02) 41.81 (3.78) 41.22 (4.08) 42.64 (3.61) 0.08
Hemoglobin A1c,% (Mean+ 7.49 (1.51) 8.54 (1.22) 7.18 (1.45) 8.31 (1.20) 0.04
SD)

OSA,% (n) 25.6 (13564) 37.3 (4371) 21.8 (8869) 54.5 (324) 0.16
Diuretic use,% (n) 39.5 (20945) 38.1 (4468) 39.8 (16243) 39.8 (234) 0.01
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with T2D and 1126 (75%) were diagnosed with high blood pressure. Total
selenium and selenoprotein P displayed a statistically significant, positive
correlation (r= 0.59, P< 0.001), and both selenium and selenoprotein P were
elevated in those with self-reported Se supplementation. In the whole cohort,
selenium and selenoprotein P were not associated with T2D. In men,
selenoprotein P displayed a positive association with T2D, and the odds ratio
(OR) (95% confidence interval (CI)) for one unit ( mg/dl) increase in
selenoprotein P was 1.22 (1.00, 1.48). In the whole cohort, selenium was non-
linearly associated with hypertension, and comparing to the lowest quartile (Q1),
participants with higher selenium levels (Q3) had a lower OR (95% CI) of 0.66
(0.45, 0.96). In sex-specific analyses, this finding proved to be specific for men.
Selenoprotein P was positively associated with hypertension, OR (95% CI) per
one unit increase ( mg/dl) was 1.15(1.01,1.32).

Conclusions

The noted independent and dose-dependent associations suggest a potential role
of Se status in the risk of T2D and hypertension in older subjects, with differences
in associations based on sex and the selenium biomarker assessed.
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Objectives

The angiotensin-converting enzyme (ACE!) gene is one of the most studied genes
in the pathogenesis of type II diabetes (T2DM) and cardiovascular disease.
However, in the context of exerciSemodels in T2DM, they are not yet fully
understood. We intended to characterize the genetic profile of individuals with
T2DM from an inter-individual point of view using prognostic markers and
cardiovascular risk. On the other hand, relate it with the profile obtained with the
type of training: high-intensity intervals (HIIT) with resistance (RT); and
moderate continuous (MCT) with RT.

Methods

Subjects with T2DM (n=80, 59 years old) underwent a 1-year randomized
clinical trial (clinicaltrials.gov ID:NCT03144505) and were randomized into
three groups (control, n=27; HIIT with RT, n=25; MCT with RT, n= 29).
Biochemical parameters were determined by ELISA or standard methods at
baseline and after 1 year of follow-up. ACE! 1/D genetic polymorphism was
determined by PCR-RFLP.

Results

After 1 year, training had implications for c-peptide, insulin levels and basophil
percentage in T2DM. Interestingly, although no differences were observed in the
distribution of ACE! genotypes, we observed that ACE! DD (versus ID+1I)
individuals showed changes in VO2 max percentages, both in the initial phase of
the study and after 12 months of training and follow-up. This finding may be
related to a state of pseudo-hypoxia, due to aldosterone dysregulation and
concomitant increase in sodium reabsorption in T2DM. When we used the
Mendelian randomization model, that is, selecting the DD genotype of ACE!, we
verified that individuals submitted to HIIT (versus control) presented alterations
both in the percentage of monocytes, as in the mean of mean globular hemoglobin
and mean corpuscular volume (P <0.05). On the other hand, in the same model,
but for the MCT, we only verified that the DD individuals from ACEI presented
alterations in the number of platelets at the end of the training period.
Conclusions

Some blood count components have been associated with cardiovascular risk in
patients with T2DM. With this study, we observed a differential profile between
patients with DMII in the cardiovascular component possible related with ACE1
polymorphism.
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Introduction

Type 1 diabetes (T1D) is the most frequent children’s endocrinopathy in Portugal.
The duration of the disease and metabolic control may affect the final height of
pediatric patients. Despite the metabolic advantages of technological advances,
such as continuous subcutaneous insulin perfusion (CSII), the effect on growth is
unclear.

Aim

To assess the impact of T1D treatment, with multiple daily injections (MDI) or
CSII, on growth.

Materials and methods

Retrospective study with T1D patients born between 1996 and 2004. Considering
2 therapeutic groups (MDI vs CSII), patients were evaluated regarding age and
pubertal Tanner stage at diagnosis, duration of T1D, metabolic control, presence
of other autoimmune diseases, height and standard deviation (SD) at diagnosis
and at age 18 and Mid Parental Target Height (MPTH). To compare growth
between groups, the difference between the height SD at 18 years and MPTH SD
was used (DifSD).

Results

From 131 patients, 52.7% were males (n=69). The mean age at TID diagnosis
was 9.4+4.3 years, mean disease duration was 8.61+4.3 years and total HbAlc
was 7.5 £ 1%. MDI group included 73 patients and the CSII group 58 patients (>
6 months, mean time of 3.8 2.6 years). At diagnosis, most were at Tanner Stage
I on both groups (38 vs 46). Height SD at diagnosis was similar (0.18+1.16 vs
0.17£1, P=0.91). HbAlc was lower in the CSII group (7.7% +1.2 vs 7.3% +
0.68 P=0.02) as well as MPTH SD (-0.67 0.8 vs -0.3£0.9, P=0.005). Mean
height SD at age 18 was not different between groups (-0.21+0.98 vs -0.13 +
0.96, P=0.98). One patient had short stature without pathological cause. DifSD
was lower in the CSII group (0.5 £0.9 vs 0.17 0.9, P=0.02) and was associated
with age at diagnosis and duration of DM1. There was no association between
DifSD and pubertal Tanner stage at diagnosis, HbAlc and the presence of other
autoimmune diseases.

Conclusions

The height SD at 18 years was comparable with the population without DM1.
Despite the limitations of HbAlc in assessing glycemic control, it was lower in
the CSII group. Even though MPTH has been reached regardless of the treatment,
the difSDS in the group with CSIT was lower, suggesting further fulfillment of
growth potential.
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Background and objectives

Diabetes is estimated to affect more than half a billion people worldwide, of
which approximately 9.5 million live in Turkey. Currently, glucoSemeasurements
are made with invasive techniques (eg finger puncture or interstitial glucose
sensors) that can negatively affect monitoring. In addition, since glucose results
cannot be seen by physicians/nurses in real time, treatment decisions are delayed
and diabetes control becomes difficult. As a group of researchers from the fields of
medicine, engineering and informatics, we aimed to develop a non-invasive saliva
glucose sensor and an integrated diabetes management system



Materials and methods

We developed disposable nanoelectromechanical (NEMS) biosensors, electronic
equipments (potentiostat) and a software for integrated monitoring of diabetes.
Results

First, the triple electrode structure was coated with ZnO nanorods and glucose
oxidase. After the biosensor properties were characterized, the produced sensor
structure was packaged and made ready for clinical use. Sensor calibration and
performance tests were performed in saliva with multiple tests. Using artificial
saliva, It was shown that substances such as vitamin C, paracetamol, etc. in the
environment did not cause interference in glucoSemeasurement. A lag time of
approximately 10 minutes was found between the salivary glucose and capillary
blood glucoSemeasurements (ie, the zero-minute salivary glucose level was
found to be highly correlated with the capillary blood glucose level 10 minutes
ago; r=0.986, P <0.001).

Conclusion

Within the scope of this project, we have developed a prototype system includes
low-cost, disposable biosensors and a software to facilitate integrated diabetes
management. Easy-to-implement and low cost such systems will increase patient
comfort in diabetes management, improve quality of life and facilitate follow-up.
Keywords:

Diabetes Mellitus, Noninvasive Glucose Monitoring System, Salivary Glucose,
Biosensor
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Increased risk of Graves’ orbitopathy following Covid-19 vaccination
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Background

Vaccination is a widely adopted measure against the severe-acute-respiratory-
syndrome-coronavirus-2 (SARS-CoV-2) causing Covid-19 pandemic. Both
SARS-CoV-2 infection and Covid-19 vaccines have been associated with several
thyroid disorders. We studied the risk of Graves’ orbitopathy (GO) following
Covid-19 vaccination.

Methods

The study included 98 consecutive patients (71 females and 27 males, mean-age 50
years) attending our tertiary referral centre for new-onset (n=90) or reactivation
(n=28) of GO occurred in the period Jan 2021 — Aug 2022, immediately following
the extensive Covid-19 vaccination campaign launched in late 2020. GO was
associated to Graves’ disease in 91 (93%), euthyroidism in 5 (5%) and Hashimoto’s
thyroiditis in 2 (2%) patients. Family history for thyroid/autoimmune disorders was
positive in 54 (55%) patients. We used a self-controlled-case-series study design,
validated in assessing vaccine safety. For each vaccinated patient, we calculated
person-days in time-windows after each dose, defined as “exposed” if GO
onset/reactivation occurred 1-30 days after vaccination and “unexposed” if
occurring outside such time-window. Poisson regression models were fitted to
calculate incidence rate ratio (IRR) and 95% confidence-intervals (CI) of exposed
vs unexposed. Sensitivity analyses were conducted considering only new-onset
GO, gender, age, smoking, Covid-19 vaccine type and number of doses.

Results

Covid-19 vaccines were administered in 81 (83%) and never in 13 (13%) patients;
data were missing in 4 patients. Of the 81 vaccinated subjects, 25 (31%) developed
GO 1-30 days after vaccination (exposed) and 56 (69%) outside such time-window
(unexposed). The overall IRR for GO was 3.12 (CI 1.94-5.02) and as high as 5.10 (CI
2.61-9.93) in patients below 50 years of age. Gender, smoking, Covid-19 vaccine
type and number of doses did not significantly impact on the overall IRR, also when
restricting the analysis to cases of new disease onset only. The GO severity was
similar across the study subgroups. SARS-CoV-2 infection occurred in 23/98 (23%)
patients during the study period and seemed not associated with GO.

Conclusions

This study shows a 3-fold increased risk of either developing or reactivating GO
shortly after Covid-19 vaccination, rising-up to 5-fold in subjects of less than 50
years of age. Possible mechanisms involve the interaction of the spike protein with
the widely expressed ACE-II receptor, cross-reactivity of the spike with thyroid
self-proteins or immune reactions induced by adjuvants. Until more safety data
about Covid-19 vaccines will be available, caution and strict monitoring of
individuals undergoing vaccination is suggested, especially if young and prone to
develop thyroid autoimmunity.
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25th European Congress of Endocrinology 2023

RC2.2

Overtreatment of differentiated thyroid cancer: impact on real world
clinical practice of conservative guidelines, as recorded by the Italian
Thyroid Cancer Observatory Study

Giorgio Grani & Silvia D’Elia

On behalf of Italian Thyroid Cancer Observatory, Italy

Background

The incidence of differentiated thyroid cancers is increasing, mainly due to the
overdiagnosis of small papillary thyroid cancers (less than 1 cm, previously
known as microcarcinomas). There is a broad consensus in reducing the surgery
extent and the use of radioiodine treatment in low-risk cases by most recent
clinical practice guidelines focusing on thyroid cancer treatment. The adoption in
real clinical practice is usually slow. The aim of this study is to estimate the
changes in real clinical practice, using prospective, observational data of the
Italian Thyroid Cancer Observatory (ITCO) study.

Methods

The web-based ITCO database was started in 2013 and now includes
prospectively collected data on more than 12 000 patients with confirmed
diagnosis of thyroid cancer, from 51 different clinical centers. Data about initial
treatment and follow-up clinical assessment are prospectively collected by the
treating physicians, according to their usual clinical practice. The study is
registered at ClinicalTrials.gov (NCT04031339). For the purposes of this
evaluation, we grouped the cases according to the year of the initial treatment:
group 1 (2013-2015) and group 2 (2016-2020). We then calculated the rate of
patients treated with lobectomy and the rates of patients not submitted to
radioiodine ablation, according to their risk of persistent/recurrent disease, as
estimated by the system proposed by the 2015 ATA Guidelines for differentiated
thyroid cancer.

Results

The final cohorts included 6873 patients. The rates of lobectomies (without
completion thyroidectomy) increased from 1.7% to 6.9% (P <0.001) in patients
with low risk of persistent or recurrent disease according to the ATA Guidelines,
and from 0.6% to 2.3% for intermediate-risk patients (P=0,004). About the
radioiodine treatment, its use is decreased from 41.7 to 30.6% in low-risk patients
(P<0.001); and from 87.8% to 74.5% in intermediate-risk patients (P <0.001).
In all risk classes, the avoidance of radioiodine treatment did not impact the short-
term outcomes (as estimated by the l-year response to treatment, evaluated
according to the suggestions of the ATA Guidelines).

Conclusions

For patients with low- or intermediate-risk thyroid cancer, real-world clinical
application of practice guidelines is progressively recorded, even if the overall
adherence is still low and there is ample room for improvement.
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CNB is increasingly being used as a diagnostic test for thyroid nodules with an
inadequate (Bethesda 1) or indeterminate (Bethesda 3 and 4) FNAC results, which
can account for up to 30% of the samples in some studies. CNB, using larger
specimens and histological sections rather than cytological samples, allows better
definition. We propose a simplified four-tiered classification of CNB specimens
instead of the Bethesda system and evaluate its efficiency compared to definitive
surgical diagnosis. CNB samples were classified as inadequate, benign, follicular
tumor (FT) or malignant. The last two were considered neoplastic surgical
indications. Follicular tumors included samples with numerous follicles, usually
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microfollicles, with scant colloid and insufficient nuclear changes to be
considered a follicular variant of papillary thyroid cancer (FV-PTC). Thyroid-
ectomy was recommended for benign biopsies based on clinical sings, patient
preference, or goiter growth. Inadequate samples were usually biopsied again.
The final results of the last CNB were compared with the histological results of
surgery. CNBs were collected since 2005, when we adopted it as main diagnostic
test because our poor FNAC results. A total of 1,687 thyroid nodules were
operated on in 1,506 patients out of more than 6,000 CNBs from 2005 to 2022: 23
with inadequate CNB, 865 with benign CNB, 294 diagnosed as follicular tumors
in CNB (94 oxyphilic) and 505 as malignant (478 PTC). Inadequate CNBs
revealed 18 benign lesions and five malignancies. three with other biopsied
nodules with surgical indication in the same gland. Of the 865 benign CNBs, 820
were benign nodules and 45 were neoplastic, 26 were follicular adenomas and 19
were malignant (16 PTC and three follicular carcinomas). Follicular tumors were
39 benign nodules (13.3%) and 253 neoplastic: 215 follicular adenomas (73.1%)
and 40 malignant (13.6%): 19 PTCs, ten FTCs, nine HCCs, one MTC and one
invasive parathyroid carcinoma. Malignant CNBs were confirmed in 493/505
nodules. Eleven were hyperplastic and one was an oxyphilic adenoma. The
overall sensitivity of malignant CNB was 96.3%. The specificity of benign CNB
was 98.7%. The positive predictive value of malignant CNB was 97.6% and the
negative predictive value of benign CNB was 94.8%. Only 17.4% of the
operations were due to an indeterminate biopsy (FT) and only 13.6% of these
were malignant, although 79.9% corresponded to neoplastic lesions, more of
which were adenomas. CNB confirmed as a very reliable diagnostic technique,
with high diagnostic efficiency of the proposed four-tiered classification.

DOI: 10.1530/endoabs.90.RC2.3

RC2.4

Cell free DNA Integrity index to differentiate benign from malignant
thyroid nodules

Soham Tarafdar, Susmita Dutta, Nitai P. Bhattacharyya,

Pradip Mukhopadhyay & Sujoy Ghosh

IPGMER , SSKM Hospital, Endocrinology, Kolkata, India

Introduction

Cell-free DNA (cfDNA) integrity in plasma has been investigated as a non-
invasive marker in cancer. Thyroid cancer the most common endocrine
malignancy sometimes presents as indeterminate nodules and difficult to diagnose
without histopathology.

Aim of the study

The present study aims to test the hypothesis that the presence of longer DNA
strands circulating in plasma can be considered a marker for thyroid cancer.
Methods

Patients presenting with thyroid nodules underwent ultrasonography with Thyroid
Image Reporting and Data Systems (TIRADS) scoring and FNAC (Bethesda
classification). All patients in Bethesda 3,4,5,6 underwent surgery and
histopathological confirmation. Patients in Bethesda 2 (cosmetic concerns,
compressive symptoms) underwent surgery, rest were presumed benign on the
basis of USG, FNAC features and clinical follow-up. Cell-free DNA was
extracted from plasma and quantified. We adopted a quantitative real-time PCR
(qPCR) approach based on the quantification of two amplicons of different length
(67 and 180 bp respectively) to evaluate the integrity index 180/67 for APP gene.
The genomic DNA isolated from the MDA-T32 papillary thyroid cancer cell line
was used as reference to determine the relative DNA strand integrity because
culture cells contained highly intact genomic DNA. The Ct value of the 180 bp for
a sample was subtracted from that for the MDA-T32 control to obtain a (ACt)
value for 180 bp. Likewise, the Ct value of a 67 bp for the sample was subtracted
from that for the MDA-T32 control to obtain a (ACt) value for 67 bp. CfDNA
Integrity index was calculated by ratio of ACt180/ACt 67 bp.

Results

A total of 131 subjects were recruited, of these 72 were benign and 59 had
differentiated thyroid cancer proven by histopathology. CfDNA integrity index
was higher in differentiated thyroid carcinoma patients (median 0.45, 95% CI:
0.36-0.52) than in subjects with benign nodules (median 0.32, 95% CI: 0.27-0.39).
The cell free DNA integrity index 180/67 was significantly higher in
malignant nodules compared and benign nodules (P=0.001).

Conclusions

CfDNA integrity index 180/67 could be a parameter for monitoring cfDNA
fragmentation in thyroid cancer patients and a promising marker in the diagnosis
of thyroid nodules that warrants further validation in future prospective trials.
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Thyroid cancer is the most common type of endocrine tumor and reaches the peak
of incidence between the age of twenty and fifty years. It has 4-fold higher
prevalence in females than males, suggesting that estrogens and their receptors
could be involved in thyroid cancer pathogenesis. Previous studies demonstrated
allosteric interference operated by G protein-coupled estrogen receptor (GPER) to
molecules structurally similar to the thyroid-stimulating hormone (TSH) receptor
(TSHR). We hypothesize that G protein-coupled estrogen receptor (GPER) may
interact with TSHR, differently modulating proliferative signals in healthy versus
cancer thyroid cells. Mechanistic experiments evaluating TSHR/GPER hetero-
mers and signaling were performed on papillary thyroid carcinoma (K1),
follicular thyroid epithelial (Nthy-ori 3-1) and COS7 (control) cell lines, and
confirmed in papillary, follicular, and anaplastic tumors versus healthy primary
thyroid tissues by immunofluorescence (IF) and proximity ligation assay (PLA).
Cell lines were co-transfected with specific plasmids to evaluate effects on the
TSH-induced activation of Gas and Gq protein-associated transduction pathways,
under TSHR/GPER co-expression. Cell lines were treated with 300 nM TSH and
730 pM estradiol. Intracellular levels of cAMP and calcium ion (Ca>") increase
were measured by bioluminescence resonance energy transfer (BRET), while IP1
by homogeneous time resolved fluorescence (HTRF). Results were compared by
Kruskall-Wallis test (n=6; P <0.05) and corrected by Dunn’s post-hoc test. We
found TSHR/GPER co-expression and physical interaction in healthy thyroid
follicles using two different methods (IF and PLA), and confirmed these results in
cell lines by BRET. Surprisingly, no GPER expression was found in histological
sections of papillary, follicular and anaplastic thyroid cancer, as confirmed by the
absence of IF signal and heteromers. In TSHR expressing cell lines, TSH
activated Gog-mediated signals, i.e. IP1 (n=6; P<0.05) and Ca®™ (n=3;
P<0.05), and cell proliferation, while it was not under TSHR/GPER co-
expression. Control experiments with Gq and PLC inhibitors, i.e. YM-254890 and
U73122, confirmed GPER-like inhibition of TSH-induced IP1 production.
Instead, the presence of GPER unaffected TSH/Ga.S-mediated cAMP production
(n=6; p=>0.05). Cell treatment with estradiol and GPER antagonist (5 pM; G15)
had no effects (n=6; p>0.05), revealing that GPER inhibits TSHR/Gq regardless
of ligands. GPER/TSHR heteromers drive potentially protective effects in thyroid
cells, while the lack of GPER unlock TSH/Ggq-dependent proliferative
intracellular pathways in tumor cells. This data suggests that lack of GPER
may be related to thyroid tumor pathogenesis.
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Background

Acromegaly is associated with an increased left ventricular mass, as reported in
echo-based and more recently in few cardiac MRI studies. One possible
explanation of this increased ventricular mass could be water retention and
consequently edema of the ventricular wall.

Methods

In this prospective, cross-sectional study 26 patients with active acromegaly and
31 control subjects of comparable age and sex were investigated by cardiac MRI.
Patients were explored before and after GH/IGF-I lowering treatment. Cardiac
morphology, function and myocardial tissue characteristics were assessed. T2
times were used as a reflect of intramyocardial water content.

Results

Ventricular mass (58.1 (54.7; 68.6) vs 46.0 (41.3; 49.8) g/mz; P<0.001) and
volume (97.3 (88; 101.2) vs 81.6 (78.0; 96.2) ml/m?; P=0.0069) were higher in
patients compared to controls, without affecting cardiac function. T2 times were
not increased in active acromegaly. Both, intracellular (87.9 (71.2; 103.6) vs 67.2
(51.6; 76.9) g/mz; P<0.001) and extracellular (31.9 (26.1; 36.6) vs 21.8
(19.2;24.7) g/m* P<0.001) myocardial mass were higher in patients compared
to controls. GH, but not IGF-I strongly correlated with myocardial mass (r=
0.756; P<0.001). In multiple regression analysis, in addition to male sex and
HDL cholesterol, the presence of acromegaly was an independent predictor of
total myocardial mass and extracellular mass, whereas systolic arterial blood
pressure predicted intracellular mass. GH/IGF-I lowering treatment reduced
intracellular mass and ventricular volume, without affecting other myocardial
tissue characteristics.

Discussion

Acromegaly results in a disease specific form of myocardial hypertrophy,
characterized by an increase in intra- and extracellular mass, which is reversed
after GH/IGF-I lowering treatment. This increase in ventricular mass is different
to previous observations in essential hypertension. No differences in T2 times
suggest against myocardial water retention in active acromegaly as explication of
increased extracellular mass.
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Introduction

Cardiac abnormalities are common in patients with acromegaly and contribute to
the increased morbidity and mortality of the disease. Cardiac magnetic resonance
(CMR) is the established, non-invasive gold standard for measuring morpho-
functional changes of the heart. We aimed to detect cardiac alterations in patients
with acromegaly through CMR and to identify potential risk factors associated
with cardiac impairment.

Materials and methods

This is a prospective case-control study. Consecutive patients with acromegaly,
screened in the SUM study (EudraCT number: 2015-004498-34), either cured or
with active disease, entered the study and were compared with a sex, age, and
BMI-matched control group. Metabolic, clinical, and CMR parameters were
assessed and compared between groups. Parametric and non-parametric tests
were performed, as appropriate.

Results

Twenty patients with acromegaly (7 females, mean age 48 years; 13 males, mean age
50 years) and 17 controls were included. No significant differences were observed in
the prevalence of cardiometabolic comorbidities, including dyslipidemia, glucoSe-
metabolism impairment, hypertension, and obesity, between patients and controls.
CMR parameters were indexed to body surface area. Left ventricular-end-diastolic
volume (LV-EDVi) and LV-end-systolic volume (LV-ESVi) were higher in patients
with acromegaly than in controls (P <0.001), as were left ventricular mass (LVMi)
(P=0.001) and LV-stroke volume (LV-SVi) (P=0.028). Right-ventricle (RV)
EDVi and ESVi were higher, whereas RV-ejection fraction (RV-EF) was lower
(P=0.002) in patients with acromegaly than in controls (P <0.001). None of the
patients had LV hypertrophy according to conventional CMR thresholds. IGF-1
levels directly correlated with cardiac CMR parameters: LV-EDVi (r=0.47;
P=0.037),LVMi (r=0.45; P=0.044),and LV-SVi (r=0.500, P=0.025). Indeed, a
subgroup analysis in patients with biochemically uncontrolled disease (n=3)
showed higher LV-EDVi (P=0.034), LV-SVi (P=0.033), LVMi (P=0.002) and
RV-SVi (P=0.044) compared to cured (n=6) and controlled patients (n=11). No
differences were found when data were stratified according to the presence or
absence of the main cardiometabolic comorbidities. Lastly, after adjusting cardiac
parameters for the normal population age and sex reference ranges, as well as
physiological sex-related differences, male acromegalics showed higher LVMi
(P=0.025) and interventricular septum thickness (P=0.003) than females.
Conclusions

Our results confirm CMR as a useful tool for the diagnosis of acromegalic
cardiomyopathy: a cluster of biventricular structural and functional impairment,
resembling the dilated cardiac phenotype, which likely results from specific
pathways triggered by GH-IGF-1 excess. Interestingly, sex-related differences
advocate a possible interaction of sexual hormones in cardiac disease progression,
but further studies are needed to confirm these findings.
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Objective

There has been no consensus on the medical management of diabetes in
acromegaly patients. The primary approach is like the general population, and
metformin is considered first-line therapy. Sodium-glucose cotransporter
inhibitors (SGLT2is) are a novel antidiabetic class which has an improving
effect on insulin resistance. There is no recommendation regarding their use for
diabetic acromegaly patients despite their potential beneficial effects by inducing
glucosuria, osmatic diuresis, and cardiovascular safety. Euglycemic diabetic
ketoacidosis might constitute a barrier related to insulin deficiency since GH per
se increases lipid oxidation and ketone bodies. A recent pilot study showed the
ability of an adjuvant Eucaloric very-low-carbohydrate ketogenic diet controlled
IGF-I levels in patients with acromegaly whose disease was uncontrolled with
first-generation somatostatin receptor ligand therapy'. Thus, we aimed to evaluate
the outcomes of SGLT2is on diabetes control, also control of IGF-1 levels in a
subset of acromegaly patients.

Table 1 Anthropometric and biochemical parameters of patients at basal and 3. month

Weight (kg) Glucose (mg/dl) GH (ng/l)
month 0 3 0 3 0
Mean 92.63 90.42 106.83 105.50 1.41 1.32

IGF-1(ug/l) HbA1c (%) Creatinine (mg/dl)
0 3 0 3 0 3
224.03 200.30 6.65 6.18 0.90 0.98
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Methods

We conducted a proof-of-concept study involving 6 patients (3 women, 3 men) to
investigate whether a 3-month, SGLT?2 is as adjuvant treatment to metformin (if
not contraindicated) would affect IGF-I concentrations besides glucose
parameters in patients with uncontrolled acromegaly. The treatment of
acromegaly remained stable during the intervention.

Results

We showed a decrease in mean glucose, Hemoglobin A1C (HbAlc), and insulin-
like growth factor 1 (IGF-1) levels. Body weight also showed a pattern of decline.
Although blood ketone levels did not increase, serum creatinine levels showed an
increasing trend. We had to withdraw a patient do the increased creatinine level
(Table 1).

Conclusion

it is noteworthy that a patient-tailored approach should be initiated not only for
managing acromegaly and diabetes separately but also for combining therapies to
enhance the effects. Although SGLT-2 inhibitors seem to have favorable effects
on acromegaly patients, a caution on renal functions should be considered. Far-
reaching studies are needed to evaluate the utility and adverse effects of this
unique antidiabetic class in acromegaly patients.

Reference

1. Coopmans EC, Berk KAC, El-Sayed N, Neggers S, van der Lely AJ. Eucaloric
Very-Low-Carbohydrate Ketogenic Diet in Acromegaly Treatment. N Engl J
Med. 2020;382(22):2161-2.
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medical treatment, primary or post-surgery. Characteristics of patients and the
components of SAGIT:(S) signs/symptoms, (A) associated comorbidities, (G)
growth hormone (GH) levels, (I) insulin-like growth factor-1 (IGF1) level, and
(T) tumor features were recorded at baseline, before and 3,6, and 12 months after
medical treatment. The relationship between SAGIT scores and therapeutic
decisions was evaluated.

Results

Of 322 (175 females/147 males) patients enrolled, 38 patients received primary
medical treatment, whereas 284 patients received post-surgical medical
treatment. A SAGIT score of 6 was significantly detected as the optimal cutoff
for an evaluation of acromegaly disease activity based on hormonal control only
with GH and IGF1 levels at each visit. The clinician’s therapeutic decisions at
every visit were assessed according to the cutoff level of SAGIT score for disease
activity (Table 1). In patients with the uncontrolled disease according to the
SAGIT score at the 3rd and 6th months visits and whoSemedical treatment was
unchanged, a significant decrease in SAGIT score both between the 3rd and 6th,
and 6th and 12th months were found (P=0.002, P<0.001, respectively).
However, it was revealed that adequate disease control could not be achieved as
the SAGIT scores remained at 6 and above for both the 6th and 12th months visits.
Conclusion

If clinicians had changed therapeutic decisions according to the SAGIT criteria,
more than 50% of patients would have required treatment intensification for the
patients found to be uncontrolled according to the optimal cutoff SAGIT score of
6, also shown in the validation studies. As a result, the SAGIT scores of these
patients remained equal to or above the cutoff point during the 12-month follow-
up. This result showed that the SAGIT instrument should be emphasized more
strongly to achieve individualized treatment.
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Objective

SAGIT, a new instrument designed for therapeutic decision, is not routinely used
yet. While the medical treatment was mostly planned according to disease activity
by hormonal evaluation, the therapeutic decision has tried to be standardized with
the SAGIT instrument. The aim of this study is to reassess the therapeutic
decisions by clinicians in the management of acromegaly according to the SAGIT
instrument.

Material and Method

This multicenter, retrospective study was conducted at twelve experienced
centers from our country and included patients with acromegaly who needed

Table 1.
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Introduction

In adults, treatment of growth hormone deficiency (GHD) with daily recombinant
human growth hormone (GH) injections has shown to improve many clinical
features associated with GHD. Currently, many adults with GHD receive GH
indefinitely, even when they fail to report any obvious benefits from this
treatment. Additionally, evidence on the impact of discontinuing long-term GH
therapy is limited. We conducted a survey of UK endocrine clinicians (doctors
and specialist nurses) between 01/06/2022 and 31/08/2022 to understand the
current practice of offering GH treatment discontinuation in adults with GHD.
Methods

A web-based multiple-choice questionnaire was developed and administrated by
an online platform Survey Monkey®. The survey was distributed to the UK
Society for Endocrinology membership. It consisted of 15 questions with sections
on demographics, number of adult patients treated with GH, number of adult
patients on GH replacement therapy for more than 5 years and the current
practice/criteria used by the clinicians when offering a period of GH treatment
discontinuation.

Medical Treatment Dose Modification

Unchanged

SAGIT 3rd month <6 59(89.4)
scores(n=238)(n,%)

>6 63(36.6)
SAGIT 6th month <6 57(79.2)
scores(n=198)(n,%)

>6 55(43.7)
SAGIT 12th month <6 73(81.1)
scores(n=221)(n,%)

>6 9(45)

Increased Decreased
6(9.1) 1(1.5)
99(57.6) 10(5.8)
12(16.7) 3(4.2)
67(53.2) 4(3.2)
7(7.8) 10(11.1)
69(52.7) 3(2.3)
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Results

102 endocrine clinicians completed the survey, majority of which were from
England (n=91, 89%). Of the 102 participants, 65 (33 endocrinologists and 32
specialist nurses) indicated active involvement in managing adult patients with
GHD. Amongst the 65 respondents, 27.7% (n=18) were routinely offering a
period of GH discontinuation to patients who have been on treatment for a long
time. However, only 6% (n=4) confirmed that that a clinical guideline/protocol
was in use to guide the practice of GH treatment discontinuation in adults. 29.2%
of clinicians (n=19) supported that GH treatment discontinuation should be
routinely offered to adult patients with GHD on long-term treatment and a further
60% (n=39) would consider treatment discontinuation for long-term users of GH
treatment whilst 9.2% (n=16) indicated discontinuation should not be offered. At
post-discontinuation review, majority of clinicians would complete IGF-1 level
measurement (84.6%, n=>55), quality of life assessment by AGHD questionnaire
(89.2%, n=58) and signs and symptoms assessment (75.4%, n=49).
Conclusions

This first survey of GH treatment discontinuation practice in the UK highlights
areas of uncertainty amongst endocrine clinicians regarding the appropriateness
of offering GH treatment discontinuation in adults with GHD who have been on
long-term therapy. Although a significant number of clinicians consider GH
treatment discontinuation could be routinely offered to adult patients, this survey
highlights the need for research to assess the effects of GH treatment
discontinuation in adults, to guide the development of evidence-based
recommendations to inform clinical practice.
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Background

Reproductive health is a state of complete physical, mental, and social well-being.
So far, there is limited evidence about the consequences of Sars-CoV-2 infection
on women’s reproductive health.

Aim

To determine the effects of Sars-CoV-2 infection on women’s reproductive
health.

Methods

We created an anonymous survey about reproductive health and shared it with
women of reproductive age between May 2022 and December 2022. All women
used their menstrual cycle (MC) diary while filling out the survey. Surveys were
stratified into two groups based on RT-PCR/Antigen test results: positive (CP) or
negative (CN). All reported changes in CP referred to time after the Sars-CoV-2
infection and in CN to a pandemic period in general.

Results

704 women completed the survey. Based on inclusion, exclusion, and complete data
availability 461 surveys were taken into the final analysis: 129/28% CN-mean age
28.8+9.7, mean BMI22.5+4.1 kg/m2 and 332/72% CP, mean age 28.3 +8.7, mean
BMI22.3 4 3.7 kg/m?. There was no difference in age or BMI between the groups (p>
0.05). 303/65.7% reported being vaccinated. When compared to CN, 253/54.8% CP
reported changes in MC (P <0.001); 94/20.3% CP reported shortening of MC length
(P=0.001) with a mean shortening of 3.3 days, as well as more pronounced
premenstrual syndrome symptoms (PMS) (P <0.001); 83/18% CP reported heavier
menstrual bleeding (HMB) (P <0.001); 64/13.8% CP reported more painful menstrual
bleeding (MB) (P=0.017); 45/9.76% reported prolonged MB duration (P=0.026);
32/6.9% CP reported a dyad consisting of shortening of MC length, and HMB
(P=0.003); 258/55.9% CP reported that the changes in their MC are still present
(P=0.005) with an average duration of 290 days. Age, BMI nor vaccination did not
affect changes in MC (p > 0.05). In fact, vaccination had a protective effect against MC
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changes, which was close to statistical significance (P=0.087, B=—0.542, OR
0.582; 95% CI=0.312-1.083). Regarding mental health when compared to CN
surveys, 116/25.1% CP reported having low mood (P =0.036); 89/19.3% CP reported
poor sleep (P=0.017); 24/5.2% CP surveys reported excessive alcohol use
(P=0.006). Mental health changes did not affect changes in MC (p>0.05). In
CP group, the duration of Sars-CoV-2 infection was the most significant predictor
of changes in MC (P=0.009, B=0.070, OR 1.072; 95% CI=1.02-1.13).
Conclusions

Sars-CoV-2 infection leads to long-lasting changes in women’s reproductive health.
Possible consequences are yet to be elucidated as the most remarkable change was
the shortening of MC length which is an important clinical predictor of reproductive
axis aging and lower fertility rate.
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Background

Many questions concerning polycystic ovary syndrome (PCOS) remain unsolved,
such as the long term evolution of cardiovascular (CV) risk markers and the risk
for CV events.

Methods

A total of 119 PCOS patients diagnosed in 2009 by NIH criteria at our Unit were
evaluated at baseline for cardiovascular risk markers (hypertension, diabetes
mellitus-DM, dyslipidaemia, obesity, carotid intima media thickness-cIMT, and
epicardial fat thickness-EFT) and cardiovascular events. All subjects were
subsequently reevaluated between 2020 and 2021.

Results

Participants mean age was 39.9 £7.6 years at baseline and 51.947.6 years at the
end of the study, with a prevalence of menopausal state of 6.1% and 39.3%,
respectively. At baseline, no major or minor CV events were detected, but 2 cases
of angina pectoris (1.7%), 1 case of transient ischaemic attack (0.8%), 3 cases of
arterial revascularization (2.5%), and 1 case of cardiac insufficiency (0.8%) were
documented at the end of the study. Prevalence of hypertension, type 2 DM,
dyslipidaemia, and obesity were initially 27.2%, 12.2%, 59.0% and 32.1%, and
44.4%, 18.6%, 87.2% and 47.2% at final reevaluation (P<0.001, P=0.065,
P<0.001, P<0.05 vs baseline, respectively). cIMT was significantly increased at
final examination (0.58 +0.16 mm vs 0.81 £0.27 mm, P <0.001), and the% of
patients with cIMT> 1 mm or with carotid plaques passed from 1% to 26.4%
(P<0.001). In contrast, a significant decrease in EFT was detected from baseline
to the end of the study (0.86+0.35cm and 0.41 £0.23cm, P <0.001).
Conclusions

This cohort study shows that PCOS is indeed characterized by a high prevalence
of cardiovascular risk markers, with a tendency to increase over time;
nonetheless, not all cardiovascular risk markers worsen steadily, with some
interesting beneficial variations occuring in the late reproductive or early post-
menopausal years.
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Introduction

Polycystic ovary syndrome (PCOS) is the most prevalent endocrinopathy among
women during reproductive age. Using ESHRE/ASRM diagnosis of PCOS is
considered when 2 of 3 criteria are present: polycystic ovary morphology (PCOM),
oligo/anovulation (ANOV) and hyperandrogenism (HA). These criteria form four
different phenotypes: A (ANOV, HA, PCOM), B (ANOV, HA), C (HA, PCOM) and D
(ANOV, PCOM). Several studies have found differences in anthropometric, hormonal
and metabolic characteristics between PCOS phenotypes. Among the non-insulin-
derived indices, the single-point insulin sensitivity estimator (SPISE) index showed
better accuracy than other indicators in the prediction of metabolic syndrome. The aim
of this study was to analyze anthropometric and metabolic characteristics in different
PCOS phenotypes and compared to control group.

Subjects and methods

We analyzed 307 women with PCOS divided into four phenotypes groups PCOS-A
(n=126, age 25.63+4.6 years, BMI 24.97+6.2 kg/m?), PCOS-B (n=40, age
26.13+6.4 years, BMI 28.33 7.3 kg/m?), PCOS-C (n=83, age 26.06+5.6 years,
BMI2491+54 kg/mz) and PCOS-D (n =58, age 25.26 4.6 years, BM121.09 +3.1
kg/m?) and 87 women in control group (age 29.25+5.8, BMI 23.33+6.1 kg/m?).
Body composition was analyzed using bioimpedance. Lipid indices, basal glucose and
insulin were measured, while HOMA-IR and SPISE index were calculated.

Results

Compared to control group only women with PCOS-B had higher BMI, waist
circumference (WC), body fat mass, body and trunk fat percentage (P<0.001,
P<0.001, P=0.001, P=0.002, P=0.008, respectively), while same characteristics
were higher in phenotypes PCOS-A, B and C in comparison to PCOS-D phenotype.
‘Women with PCOS-B had more body fat mass and higher WC compared to PCOS-A
group. Both control group and all patient with PCOS showed similar HOMA-IR and
basal insulin levels, but SPISE index was statistically lower in PCOS-B group
compared to controls and in PCOS A, B and C group compared to PCOS-D group, as
well in PCOS-A than in PCOS-B group. SPISE index showed strong negative
correlation in all phenotype groups with body and trunk fat mass, body and trunk fat
percentage, total body water, BMI and WC and negative correlation with HOMA-IR
in PCOS-A, B and C group (r= —0.368, P<0.001, r=—0.433, P=0.013, r=—
0.405, P<0.001, respectively).

Conclusion

Not all patient with PCOS have same cardiometabolic risk factors. PCOS-B
phenotype showed most prominent metabolic risk factor profile. SPISE index seems
to represent accurate risk marker in more metabolic weighted PCOS-A and PCOS-B.
The assessment of different risk factors in PCOS phenotypes could be used for
prediction of long-term metabolic outcomes.
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Background

The reserve pool of primordial follicles (PMF) is finely regulated by molecules
implicated in follicular growth or PMF survival. Anti-Miillerian Hormone (AMH),
produced by granulosa cells of growing follicles, is known for its inhibitory role
in the initiation of PMF growth. We observed in a recent in vivo study that
injection of AMH into mice seemed to induce an activation of autophagy, a
cytoplasmic lysosomal-dependent degradation system, which is important for
starvation adaptation and cellular quality control. Furthermore, we observed an
activation of the transcription factor FOXO3a by AMH, which is also known to
regulate autophagy. Many studies highlighted the key role of autophagy in the
ovary at different stages of folliculogenesis and particularly in PMF survival. The
objective of our study was to understand how AMH stimulates autophagy and in
particular what is the role of the transcription factor FOXO3a which is involved
in the maintenance of PMF in quiescence but also in the regulation of autophagy.
Methods

We used an in vitro approach on organotypic cultures of prepubertal mouse ovaries,
treated or not with AMH. Autophagy was monitored by immunofluorescence and
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western-blot analysis of LC3, a specific marker of autophagosomes. The
phosphorylation status of FOXO3a was analyzed by Western blot. The expression
of genes involved in autophagy was quantified by RT-qPCR.

Results

We showed that autophagosome biosynthesis and autophagic flux are increased in
AMH-treated ovaries. AMH also induces a FOXO3a dephosphorylation which is
translocated to the nucleus where it exerts its transcriptional activity. We observed
that the transcription of FOXO3a target genes involved in autophagy (Azgl6ll,
Gabarapl2, Wipi2, Atg2a, Ulkl, Zfyvel, Atg5) is significantly increased in AMH
treated ovaries.

Discussion

This in vitro approach shows that AMH is able to stimulate autophagy in mouse
ovaries by increasing the expression of a number of FOXO3a target genes involved in
this process. This is a completely new role for this hormone which protects the pool
of primordial follicles by inhibiting their growth but also by inducing autophagy to
allow them to survive.
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Heterozygotes carrying CYP21A2 gene mutations are found in 5-10% of the
general population in Mediterranean countries. Accumulating data suggest a
survival advantage of this population, despite the fact that carriers of two mutations
suffer from either classical or non-classical congenital adrenal hyperplasia (NC-
CAH), an entity with increased mortality. In an attempt to elaborate on this issue we
evaluated females of reproductive age with CYP21A2 heterozygocity (HET). We
have analyzed data from 56 HET were compared with 105 controls, 64 untreated
females suffering from NC-CAH and 63 women with Polycystic ovary syndrome
(PCOS), of similar age and BMI. We have found that the prevalence of hirsutism
(54 vs 8%) and acne (44 vs 4%) was higher in HET than controls and the degree of
menstrual irregularities was similar between HET and NC-CAH and worse than
controls. The lipidemic profile was significantly better in HET compared to PCOS
(Cholesterol 170.20+37.06 vs 187.67+39.34 mg/dl, HDL 61.42+26.11 vs
46.8118.58 mg/dl). However, Testosterone 0.78 £0.45 vs 0.50+0.25 ng/dl),
SHBG (38.20420.11 vs 56.20 +31.37 nmol/l), FAI (9.56 £3.45 vs 5.37+1.24)
and DHEAS concentrations (2.62 +1.31 vs 1.27£0.94 nmol/l) were comparable
among HET, NC-CAH, PCOS and significantly higher than controls, as well as
insulin (13.88 £7.96 vs 7.51 +2.82 IU/l) and HOMA-IR (2.95+1.60 vs 1.65+
0.67). Androstenedione (5.97 £2.88 vs 8.80£3.45 ng/ ml) and 17hydroxy-
progesterone (4.324+2.02 vs 13.75+8.34 ng/ ml) values were lower than the
corresponding ones in NC-CAH, but significantly higher in HET than PCOS and
controls. Finally, ovarian Pcomorphology prevalence was found similar in HET to
NC-CAH and PCOS. Therefore, we conclude that women pf reproductive age
carrying CYP21A2 mutations display a favorable lipidemic profile, but a similar
degree of hyperandrogenic signs, menstrual disturbances, insulin resistance,
hyperandrogenemia and ovarian morphology with women suffering from either
PCOS or NC-CAH. Therefore, it is obvious that these women, when identified they
should be carefully followed up.
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Background

Low bone mineral density (BMD) and reduced sexual satisfaction have been
reported in complete androgen insensitivity syndrome (CAIS). Nevertheless,
conclusive data on the prevalence and on the optimal management of these
conditions are still lacking.

Aims

To assess bone and sexual health in adult women with CAIS with and without
gonadectomy.

Methods

Single-centre, prospective study of 27 adult CAIS (age 35.248.7 years), 22
patients with gonadectomy (age 13.4+7.1 years) and 5 with intact gonads. All
patients with gonadectomy were on hormonal replacement therapy (HRT)
(median age of start 16 years, range 12.5-19.5 years). Two patients were on
testosterone therapy while all the others on estradiol (8 transdermal and 12 on oral
formulation). Adherence to HRT was assessed through self-reporting and it was
intermittent in two patients. The primary outcome was the evaluation of bone
health, as measured with dual-energy x-ray absorptiometry and morphometric
vertebral fractures. Secondary outcomes were sexual function, as measured with
the Female Sexual Function Index (FSFI) and Female Sexual Distress Scale-
Revised (FSDS-R) and body uneasiness, as measured with the Body Uneasiness
Test (BUT).

Results

in all patients, BMD Z-score was reduced at lumbar spine (LBMD-Z -1.66 £ 0.88)
and at the hip (THBMD-Z -0.4 £ 0.8). In particular, LBMD-Z and THBMD-Z was
—1.440.64 and 0.04 +0.62 in patients with intact gonads and —1.740.9 and -
0.54£0.8 in patients with gonadectomy, respectively. LBMD-Z was <-2 in 2
patients with intact gonads and in 8 patients with gonadectomy. No fractures were
recorded in any patient. FSFI, FSDS-R and BUT tests were collected in 20
patients. Eleven patients (4 with intact gonads) showed a sexual dysfunction at
FSFI (score <26,55). Interestingly, in the group with intact gonads, 3 of 4 patients
with sexual dysfunction had testosterone levels below normal range. When
considering FSDS-R, 12 patients (2 with intact gonads) showed a hypoactive
sexual desire disorder (HSDD) (score > 11). Similarly, 9 patients (2 with intact
gonads) reported body uneasiness at BUT (Global Severity Index >1.2).
Conclusions

Our results confirm the reduction of BMD in CAIS with and without
gonadectomy. Moreover, sexual dysfunction, HSDD and body uneasiness is
common. Preservation of gonads not always guarantees optimal hormone levels
and gonadectomy must be considered after spontaneous pubertal development.
The lack of defined guidelines on the most appropriate management of CAIS,
reinforces the need to perform further investigations, in order to establish an
adequate treatment, thus guaranteeing an improvement quality of life and
reducing the risk of complications.
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Background

Adrenocortical carcinoma (ACC) is a rare cancer associated with hereditary
syndromes in 10% of cases. However, data on germline variants (GVs) in adult
patients with sporadic ACC are limited.

Methods

‘We analyzed germline DNA from 150 adult patients with sporadic ACC sequentially
referred to our centers between 1998-2019. We designed a custom panel of 17 genes
potentially involved in the pathogenesis of ACC: AIP, APC, ARMCS, ARNT,
BRCAI1, BRCA2, CTNNBI, IGF2, MENI1, MSH2, MSH6, PDE8B, PDEl1A,
PRKACA, PRKACB, PRKARIA, and TP53. NGS data were analyzed by a semi-
automated bioinformatic pipeline. All GVs were studied using effect predictor tools
(PolyPhen and SIFT). Specific databases (ClinVar, Varsome, gnomAD, IARC TP53,
HGMD) were used for variant classification according to ACMG criteria. Variants
interpreted as pathogenic (P) or likely pathogenic (LP) were considered as positive.
Clinical, pathological and genomic data were analyzed in different Cox models to
study prognostic impact of covariates for disease-free survival (DES), progression-free
survival (PFS) and overall survival (OS).

Results

We identified 21 unique GVs in in 9 genes including APC (n=3), ARMCS (n=3),
MSH2 (n=3), PDE11A (n=3), TP53 (n=3), MSH6 (n=2), PDESB (n=2),
AIP (n=1) and CTNNBI (n=1). Eleven positive GVs were found in 14/150
patients (9.3%). We found a new GV in TP53 (G105D) in a patient who was
later found to have a sister with ACC and, for the first time, 3 GVs in ARMC5
(P731R). Patients with ARMC5 GVs had large cortisol-secreting tumors and one
case displayed combined pathologic features of ACC and macronodular cortical
disease. Positive GVs were associated with a shorter OS (50 vs 142 months, HR
1.81; 95% CI, 0.86-3.82, P=0.118) and PFS (8 vs 30 months, HR 3.11; 95% CI,
1.57-6.16, P=0.001) but not DFS (27 vs 32 months, HR 1.07; 95%CI, 0.52-2.22,
P=0.845). At multivariate analysis, known clinical factors (age, surgery of
primary ACC, ENSAT stage, hypercortisolism) were found to have prognostic
impact on OS. However, GVs remained independent predictors of PFS and OS in
metastatic patients.

Conclusions

In a series of 150 patients with ACC, we found that 9.3% of them had positive GVs.
We describe for the first time the presence of ARMCS GVs in patients with ACC and
we found a novel pathogenic variant of TP53. Pathologic features of one ARMCS
case suggest a possible progression from macronodular adrenal hyperplasia to ACC.
Finally, the present findings suggest that GVs can affect ACC progression and
survival of affected patients.
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Introduction

Bilateral macronodular adrenal disease (BMAD) is a genetically heterogeneous
disease that can be caused by ARMCS5 or KDMIA alterations. Indeed, a germline
and somatic event leading to a bi-allelic inactivation of ARMC5 or KDMIA are
responsible for 20 and 1% of BMAD cases, respectively. Genetic analysis
identified three molecular groups: ARMCS5, KDM 1A and no genetic cause known
to date. Although there is a high heterogeneity in the somatic events identified in
the different nodules from ARMCS5 mutated patients, the somatic events were
never studied on several nodules from KDMIA mutated patients. The aim of this
work was to study the mutational profile of different nodules from the same
patient in a cohort of BMAD to describe the somatic alterations of patients with
pathologic germline ARMC5 or KDM1A variants and to look for potential pure
somatic genetic alterations in patients with no known genetic cause.

Patients and methods

26 patients underwent surgery for BMAD at the Cochin Hospital between 2006
and 2021. 148 DNA samples were extracted from formalin-fixed and paraffin-
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embedded material after macrodissection. Qualified DNA were sequenced by
Illumina NGS sequencing for a panel of 7 genes: ARMCS5, GNAS, KDMIA,
PDESB, PDEI1A, PRKACA and PRKARIA.

Results

For 3 patients all DNA samples (n =23) were too degraded to be analyzed. Out of
the 7 patients with a germline pathological ARMCS variant, 6 had 2 to 8
pathological somatic ARMCS variants for 3 to 10 nodules sampled. The last
patient had one unique somatic event detected on 5 nodules. Out of the 3 patients
with a germline pathological KDMIA variant, each nodule had a loss of
heterozygosity. Out of the 13 patients without a pathological ARMC5 or KDMIA
variant, no genetic alterations were found. In patients for whom a germline
pathological variant was known, we detected a somatic event in 56 of the 61
nodules sampled (92%).

Discussion

Our study is the first to explore the mutational profile of different nodules from the
same patient isolated by macrodissection on a series of BMAD and the first to
study this profile in patients with bi-allelic KDMIA inactivation. We confirm the
heterogeneity of ARMC5 secondary events and show a high homogeneity of
KDM A alterations. In patients without germline alteration no somatic alterations
were found suggesting that the molecular mechanisms in these patients remain to
be discovered.
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ARMCS5 mutations are associated with PBMAH risks, but the ARMCS action
mechanism remains unknown. We discovered that ARMCS5 was part of a novel
ubiquitin ligase (E3) specific for RPBI, the largest Pol II subunit. ARMCS
deletion significantly reduced RPBI ubiquitination and increased RPBI
accumulation. Surprisingly, the degradation of not only RPB1 but all the 12
subunits of Pol II was compromised in the absence of ARMCS, suggesting that
this E3 acts on RPB1 and molecules in its vicinity, and ARMCS5 mutation causes
an enlarged Pol II pool. The stalled Pol II due to DNA damage needs to be
removed by degradation via the ubiquitin/proteasome system, or else the
transcription machinery will suffer from a genome-wide jam and transcription
decrease. However, a combined analysis of RPB1 ChIP-seq and RNA-seq of the
ARMCS KO adrenals revealed that a lack of this major Pol II-specific E3 did not
lead to a generalized transcription decrease. This suggests that either under
physiological conditions, Pol II stalling is not common, or there is a so-far
unknown mechanism to recycle the stalled Pol II. Although ARMCS5 mutations
are associated with adrenal hyperplasia, the proliferation of most types of KO
cells was reduced. This raises an intriguing possibility that the physiological
function of the E3 is to remove Pol II from the DNA track to resolve the
transcription-replication conflict. Failure to do so in the S phase will slow down
replication accompanied by genome instability, which is a pro-oncogenic
condition. The enlarged Pol II pool in the KO adrenals led to differential
expression of 1486 genes. The majority of these genes were upregulated, and
some of the upregulated ones were oncogenes. The expression of StAR, the rate-
limiting enzyme in cortisol biogenesis, was reduced, probably as a secondary
effect of the enlarged Pol II pool; this decrease explains the reduced cortisol
secretion per cell in PBMAH. ARMCS was previously incorrectly called a tumor
suppressor gene. We now know that it affects more upstream processes
controlling the general replication and transcription. Based on our findings, we
propose the following model. The defective ARMCS5-containing E3 leads to an
enlarged Pol II pool and compromises transcription-replication conflict
resolution. The former upregulates some oncogenes. The latter causes oncogenic
genome instability and, at the same time, reduced replication. The sum effect of
all these conflicting forces is the pathogenesis of slow-growing tumors or
hyperplasia such as PBMAH.
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Adrenocortical carcinoma (ACC) is a rare malignant tumour with heterogeneous
outcome. Prognostic classification relies on individual clinical/histopathological
parameters that have limited performance. Recent studies proposed the use of
selected DNA-based biomarkers to improve prognostication of ACC. Aim of the
study was to perform a comparative analysis of DNA-based biomarkers (BM) for
prognostic assessment of ACC by evaluating their added value to the established
prognostic S-GRAS score, a combination of five clinical/histopathological
parameters. A total of 194 formalin-fixed, paraffin-embedded (FFPE) samples
from patients with histologically confirmed ACC were analysed. Targeted DNA
sequencing and pyrosequencing were used to detect single nucleotide variations
(SNV) in ACC-specific genes (two different panels with 100 and 33 genes,
respectively) and methylation in the promoter region of PAX5. ENSAT tumour
stage, age, symptoms, resection status, and Ki-67 index were collected for
calculation of the S-GRAS score. Endpoints were overall survival (OS),
progression-free survival (PFS), and disease-free survival (DFS). Prognostic
role of each parameter was evaluated by uni- and multivariable Cox regression
analysis and compared by Harrell’s C-index. The prognostic role of following
DNA-based BMs was confirmed at univariable analysis: more than one SNV-
affected gene (BM1), alterations in Wnt/B-catenin and Rb/p53 pathways (BM2)
and hypermethylated PAX5 (BM3) (P <0.01 for both OS and PFS). However,
only BM2 and BM3 showed an independent prognostic impact at multivariable
analysis including S-GRAS score (P <0.05 for all three endpoints, HR between
1.4 and 1.9). Importantly, looking at the C-index, the best discriminant prognostic
model was represented by the combination of DNA-based BM2 and BM3 with
S-GRAS (combined score) as compared to S-GRAS alone, which was the second
best prognostic factor (C-index for OS 0.734 vs 0.704, for PES 0.697 vs 0.676, for
DFS 0.674 vs 0.633, respectively). In conclusion, targeted DNA-based
biomarkers evaluated on routinely available FFPE samples improve prognostica-
tion of ACC beyond combined clinical/histopathological parameters. This
approach is easily applicable in clinical practice and may help to optimise
patient’s management.
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Adrenocortical carcinomas (ACC) are rare endocrine tumors that originate in the
cortex of the adrenal gland. They are characterized by the overexpression of
insulin-like growth factor 2 (IGF2), whose bond with two tyrosine-kinase
receptors, IGFIR and IR, activates a cancer-promoting signalling cascade.
Another component of the IGF system is mannose 6-phosphate/insulin-like
growth factor 2 receptor (IGF2R), a scavenger receptor able to bind specifically
IGF2. Its main role is to internalise IGF2 and direct it to lysosomal degradation,



suggesting an anti-oncogenic role. However, the study of its involvement in
different tumors has highlighted a diverse role, even making it a marker of poor
prognosis. Aim of the present study was to deepen the knowledge on IGF2R role
in ACC investigating its expression levels, involvement in the proliferative
mechanism and interaction with the other receptors of the IGF2 pathway. IGF2R
expression was evaluated in two human ACC cell lines (MUC-1 and H295R), 7
ACC tissue samples, and 7 normal adrenal tissues (NA). Our results showed that
ACC tissues and cell lines had increased IGF2R protein levels compared to NA
(P<0.01). To investigate IGF2R role in cell proliferation we altered its
expression in MUC-1 and H295R cell lines. We demonstrated that IGF2R
genetic silencing reduced cell proliferation (-11.65 +8.73% P <0.01 in MUC-1; -
14.02+12.35% P<0.01 in H295R). Similarly, IGF2R-neutralizing antibody
incubation exerted anti-mitotic effects (-16.85+2.57% P <0.05 in MUC-1). On
the opposite, IGF2R transient transfection promoted cell growth (+14.84+
12.54% P<0.01 in MUC-1; +24.49+15.62% P<0.001 in H295R). To
investigate the molecular mechanism involved, we tested the effect of IGF2R
manipulations on the expression of the other receptors of the IGF2 pathway.
MUC-1 silenced for IGF2R showed a significant decrease in IGFIR protein
expression (-35 +£37% P <0.05); accordingly, after IGF2R transfection, IGFIR
protein level was increased (+20+6% P<0.001). In conclusion, IGF2R is
involved in the mechanisms driving cell proliferation in ACC, possibly relating
also to the alteration of IGFIR expression. Since its upregulation in ACC and its
pro-mitotic action, IGF2R may represent a promising therapeutic target for the
treatment of ACC.
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Adrenocortical carcinoma (ACC) is a rare malignancy with dismal prognosis.
Deregulated microRNA (miRNA) expression has been implicated in ACC
aggressiveness. Nevertheless, the mechanisms underlying such deregulations
remain unknown. Aberrant Wnt/B-Catenin signaling has been reported in about
40% of ACC and is associated with poor outcome. In the present work, we aimed to
investigate the link between constitutive activation of Wnt/B-Catenin pathway and
miRNA expression alterations in ACC. To this end, we used inducible sSARNA-
mediated gene silencing of B-Catenin (B-Cat) in ACC cells. The miRnome of ACC
cells was analyzed using RNA-Sequencing. Selected miRNAs and mRNAs were
validated using quantitative PCR and functional experiments. Prognostic values of
‘Whnt/B-Catenin pathway components or mutational status and their correlations
with miRNA/mRNA expressions were determined in COMETE-ENSAT and
TCGA cohorts. We carried out the first miRnome analysis in B-Catenin-deficient
(B-Cat-) ACC cells. Twelve upregulated miRNAs and 42 downregulated miRNAs
among which miR-139-5p and miRNAs of the 14q32 locus were identified in
B-Cat- cells. Downregulation of selected poor prognosis-associated miRNAs was
confirmed using RT-qPCR. Remarkably, the expression of the intronic miR-139-
Sp was decreased by 90% in B-Cat- cells with a concomitant repression of its host
gene phosphodiesterase 2A and upregulation of its target gene N-Myc Down-
stream-Regulated Gene 4 (NDRG4). In ACC patients, miR-139-5p levels were
highly correlated with the levels of PDE2A and anti-correlated with those of
NDRG4. MiR-139-5p and PDE2A expressions were higher in patients with
mutations in components of Wnt/B-Catenin signaling pathway or high expression
of LEF1, with LEF1 proving a better predictor of prognosis than Wnt/p-Catenin
signaling pathway mutational status. These findings suggest that in addition to
inducing protein-coding target genes in ACC, constitutively active Wnt/B-Catenin
signaling upregulates the expression of a subset of miRNAs involved in tumour
aggressiveness and poor clinical outcome.
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Pheochromocytomas and paragangliomas (PPGLs) are rare neuroendocrine
neoplasms (NENs) that arise in the adrenal medulla and paraganglia, respectively.
As occurs in the rest of NENs, PPGLs commonly present a high density of
somatostatin receptors (SSTs) on their membrane. However, unlike in most
NENs, somatostatin analogues (SSAs) do not represent a suitable therapeutic
target in PPGLs, and the mechanisms underlying this mismatch are still unclear.
In this study, we aim to identify the molecular elements and processes involved in
the lack of response of PPGL to SSAs, with the ultimate goal of sensitizing PPGL
to these drugs. To this end, we first explored by RNA-seq analysis two cohorts of
204 and 95 samples, and the TCGA dataset, focusing on determining the profile of
SSTs in PPGL samples and the differences in their expression depending on driver
genes mutations. Then, in vitro assays were performed using two cell lines
representative of the pathology: rat PC-12 cells and human SK-N-AS cells
(wildtype and SDHB-KD). We determined their response to somatostatin,
cortistatin, SSAs (octreotide and pasireotide) and specific SSTs agonists on
different functional assays, including cell proliferation, colony formation and
wound healing, as well as key intracellular signaling pathways. Transcriptomic
analyses revealed a marked difference in the expression pattern of SSTs between
the different PPGL molecular clusters, with a clear divergence in the type of SSTs
expressed across the mutated driver genes. In striking contrast, we did not observe
any antitumor effect in response to somatostatin, cortistatin or SSAs in vitro.
Interestingly, however, the use of selective agonists for each SST revealed
antiproliferative effects in human cells, specifically in those lacking SDHB,
whereas, no significant effects were observed on colony formation and migration
assays. Current analyses are focused on the elements downstream SST signaling.
Taken together, our results suggest previously unrecognized molecular
associations between the SST system and PPGL subtypes and invite to further
explore the underlying mechanisms behind their lack of response to SSA therapy.
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Introduction

Current guidelines propose temozolomide (TMZ) as the first-line chemotherapy
for aggressive pituitary neuroendocrine tumors (PitNETS), but no clinical trials
have been conducted and clinical experience in this context is limited.

Patients and methods

A retrospective study of patients with aggressive pitNETs treated with TMZ was
conducted by the members of the Neuroendocrinology Working Area of the
Spanish Society of Endocrinology and Nutrition.

Results

Twenty-eight patients (9 women and 19 men), aged 46.6 + 16.9, from 10 Spanish
Neuroendocrinology Units were included. Visual disturbances were present in
82.1%, headache in 71.4% and hypopituitarism in 67.9%. Four patients had
Cushing’s disease (one of them Nelson’s syndrome), 9 prolactinomas and 15
clinically non-functioning pituitary adenomas (NFPAs). Among the 15 NFPA,
immunohistochemistry was positive for ACTH in 7 cases, for GH in 3 cases, for
prolactin in one case, for gonadotrophins in one case, and 3 tumors were negative
for all pituitary hormones. Median size at diagnosis was 10.5 cm’® (IQR 4.7-22.5),
with cavernous invasion in 88% and no metastases. Pre-TMZ treatment, these
data were 5.2 cm® (IQR 1.9-12.3), 89.3% and 14.3% (2 intracranial and 2 spinal
metastases). Before TMZ treatment all patients had undergone surgery (1-5
surgeries, median 2), 25 (89.3%) had received radiotherapy (7 of them
reirradiated) and 13 (46.4%) had received cabergoline. One patient interrupted
TMZ prematurely due to intercurrent complications. The other 27 patients
received a median of 13 cycles (range 3-66) of TMZ with a median final daily
dose of 300 mg (IQR 200-334). Eight patients (29.6%) had a significant reduction
(>30%) in tumor volume and 14 (51.9%) attained tumor stabilization. After a
median follow-up of 29 months (IR 10-55), 8 out of those 22 progressed (median
time from treatment to progression 16.5 months, RI 7-27). Four patients received
a new course of TMZ treatment. Seven patients (25%) died (all of them because
of tumor progression or complications of treatments) at 77 months (IQR 42-136)
from diagnosis and 29 months (IQR 16-55) from TMZ first treatment. Adverse
effects occurred in 18 patients (14 mild and 4 moderate or severe).

Conclusions

TMZ is an effective medical treatment for aggressive pitNET (81.5% tumor
shrinkage or stabilization) but is sometimes followed by tumor progression. Its
safety profile is acceptable. After a median follow-up of 29 months, we observed a
25% mortality.
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Resistance to endocrine treatment develops with time in virtually all patients with
metastatic breast cancer (BC), and eventually most of them are treated with
chemotheray. Our group and others discovered a group of mutations in the ligand
binding domain (LBD) of the estrogen receptor (ER), that are the direct cause of
resistance in ~40% of the patients. The most common mutations are Y537S and
D538G ER. Clinical data indicate an association between those ER mutations
worse prognosis. The aim of this study was to study the role of ER mutations in
promoting (i) resistance to chemotherapy; (ii) identify mechanisms mediating
chemo-resistance. We studied chemo-resistance, using viability, colony for-
mation and apoptosis assays, in MCF7 BC cells stabely expressing the WT-ER or
Y537S and D538G ER mutations (mut-ER). The results showed that mut-ER cells
exhibit elevated resistance to paclitaxel and doxorubicin. Nest, we studied the
expression of the MDRI1 gene, that encodes an ATP pump that is associated with
chemoresistance. We observed increased expression of MDRI mRNA and
protein in mut-ER cells. Furthermore, we observed activation of the JNK pathway
in mut-ER cells as evidanced by increased JNK and cjun phosphorylation, as well
as cjun transcriptional activity. Our next goal was to find out whether cjun
regulates MDR1 expression in mut-ER cells. Indeed, chromatin immuno-
precipitation assay showed that cjun bound MDR1 promoter. Inhibition of JNK
using SP600125 decreased MDRI1 expression and also restored sensitivity to
chemotherapy. Moreover, immunohistochemical studies of mut-ER tumors in
mice, showed higher expression of MDR1 and cjun compared to WT-ER tumors.
Finally, we analyzed duration of response to chemotherapy among 51 breast
cancer patients with endocrine resistance, of which mut-ER was detected in 20
patients, whereas 31 had WT-ER. The analysis showed a significant shorter
duration of chemotherapy treatment among patients with mut-ER, indicative of
refractory response. In conclusion, ER activating mutations are associated with
resistance to chemotherapy, mediated by the cjun-MDRI axis. Our studies
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suggest novel, non-endocrine, therapeutic approaches aimed at targeting
chemoresistance.
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Introduction

An increase in the incidence of differentiated thyroid cancer (DTC) has been
observed in recent decades. Despite the excellent prognosis, DTC patients remain
on lifelong oncologic follow-up after treatment, due to fear of recurrence.

Aim

Was to evaluate the frequency of real recurrence, defined as appearance of
structural or biochemical disease after >12 month period of no evidence of
disease (NED) in DTC patients.

Material and methods

A retrospective analysis of medical records of 3087 consecutive DTC patients
(after the operation alone or operation and 131-I therapy) being under observation
from 1998 to 2021. Clinicopathological features including histology, tumor size,
extrathyroidal extension, angioinvasion, multifocality, resection margin involve-
ment, lymph node (LN) and distant metastases, were obtained from all the
patients. Moreover, the stage of the disease was assessed or reassessed according
to TNM 8th edition of UICC and response to therapy according to the ATA
recommendation, in all the patients. Only patients with an excellent response
were submitted to further analysis. The percentage of recurrence and cumulative
recurrence rate (CRR) were analyzed.

Results

Females accounted for 85.4% of the patients. Papillary TC was the most common
in 2827 patients (91.6%). Median age was 52 years (range: 13-86 years). Median
tumour size- 9 mm (range 0-144 mm). 15% of the patients had LN and 2.7%
distant metastases. Excellent response to therapy was observed in 2302 patients
(74.6%)- among them true recurrence developed in 34 patients (1.5%). The
recurrence was significantly more common in patients with: other than PTC type
of TC (P=0.009), larger tumour size (P <0.0001), angioinvasion (P=0.0015)
and lymph node metastases (P=0.0063), TNM stage (P=0.0013) and treated
with 131-I (P=0.0045). In the univariate analysis, histological type-PDTC (HR:
9.581 CI:2.278-40.293 P=0.002), tumour size 11-40 mm (HR:2.703 CI:1.291-
5.662 P=0.008) and >40 mm (HR: 6.879 CI:2.423-19.533 P<0.001), LN
metastases (HR: 3,861 CI:1.752-8.511 P<0,001), angioinvasion (HR: 4.836 CI:
1.186 — 10.698 P<0.001), stage II TNM (HR: 5.4945 CI:2.389 — 12.636
P <0.001) were associated with a risk of recurrence. Higher CRR was observed in
poorly differentiated and oncocytic TC, than in FTC and PTC.

Conclusion

1. Real recurrence is rare in patients with DTC- it accounts for 1,5%.

2. Despite of excellent response to the therapy, patients with advanced stage of
disease have higher risk of recurrence.
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Introduction
The gold standard for insulinoma diagnosis is still 72-hours fasting trial with the
aim to trigger Whipple’s triad. In this context, biological diagnosis of endogenous



hyperinsulinism relies on the occurrence of a hypoglycemia, concomitant with
inadequate high insulin and C-peptide levels. However, diagnostic cut-offs are not
consensual among the different learned societies (Endocrine Society 2009,
NANETS 2010, ENETS 2012). The objective of this work was thus to propose
optimized cut-offs for these three parameters for the diagnosis of endogenous
hyperinsulinism.

Methods

All the patients having performed a fasting trial in Cochin Hospital
Endocrinology Department between February 2012 and August 2022 were
included. The results of glycemia, insulin and C-peptide levels during fasting trial
were collected and analyzed.

Results

One hundred and fifty-nine patients were included: 26 with endogenous
hyperinsulinism and 133 without endogenous hyperinsulinism. ROC analysis of
glycemia nadir during fasting trial identified the value of 2.3 mmol/l as the
optimal cut-off, ensuring a sensitivity of 100% associated with a specificity of
81%. The median time to glycemia nadir was 22.5 (min 8 — max 66.5) hours in the
group of patients with endogenous hyperinsulinism in comparison to a median of
62.5 (min 24 — max 84) hours in the group of hypoglycemic controls. ROC
analysis of insulin and C-peptide levels concomitant with hypoglycemia < 2.3
mmol/l showed very good diagnostic performances of both parameters with
respective cut-offs of 3.1 mUI/1 (sensitivity =96%; specificity =92%) and 0.30
nmol/l (sensitivity =96%; specificity=100%). Insulin to glycemia ratio as well
as C-peptide to glycemia ratio (in pmol/mmol) at the time of glycemia nadir did
not show better diagnostic performances than C-peptide alone.

Conclusion

A C-peptide level 0.3 nmol/l concomitant with a hypoglycemia < 2.3 mmol/l
appears as the best criterion to make the diagnosis of endogenous hyperinsulin-
ism. Insulin level can be underestimated on hemolyzed blood samples, frequently
observed in fasting trial, and thus shows lower diagnostic performances.
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Dopamine receptor type 2 (DRD2) represents the main target for pharmacological
therapy with dopamine agonists (DAs) in PRL-secreting neuroendocrine pituitary
tumors (PRL-PitNET), even if about 10% of patients is resistant. A single paper
recently described a somatic mutation in the gene encoding splicing factor 3B
subunit 1 (SF3B1) in about 20% of patients with PRL-PitNET, that was
associated with PRL hypersecretion, increased cell proliferation and invasion and
reduced progression free survival. SF3B1 is a key component of pre-mRNA
processing, crucial for splicing machinery assembly. Aims of the study were: 1) to
characterize the genetic profile of PRL-PitNET, searching for somatic mutations
in SF3BR6>H hotspot region; 2) to test in tumoral lactotroph cells the effects of
SF3B1 inhibitor pladienolide-B and the role of SF3B1 in affecting DRD2 agonist
cabergoline antitumoral effects. SF3B1%%*H hot-spot region has been sequenced
in PRL-PitNET tissues and rat PRL-secreting pituitary tumoral cells mmQ.
SF3B1 was inhibited with pladienolide-B or silenced by siRNA technique, and
cells have been analysed to measure cell proliferation, apoptosis, secretion and
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cell cycle markers activation. No mutation in SF3B1 gene was found in our cohort
of PRL-PitNET (n=40), nor in rat lactotroph mmQ cells. Pladienolide-B 50 nM
treatment strongly reduced cell proliferation (-92 4+ 5%, P <0.001) and increased
apoptosis (+ 10-fold, P<0.001) in mmQ, and similar results were found in
primary PRL-PitNET cultured cells, wild-type for SF3B1. Moreover, pladieno-
lide-B reduced PRL secretion in primary cells (-45+6.5%, P<0.001). SF3B1
silencing in mmQ cells abolished cabergoline inhibitory effects on cell
proliferation (-22+4.8%, P<0.001), AKT phosphorylation (-31+24.6%,
P<0.01), cyclin D3 (-23+7.6%, P <0.05) and increase of p27 levels (+20+
8.6%, P<0.05). In addition, SF3B1 knock down was associated with DRD2
reduction (-66.4 8% of DRD2 transcript, P <0.05, and -51 £13.2% of DRD2
protein, P<0.001), and the same effects were observed after pladienolide-B
incubation. On the other hand, cabergoline reduced SF3B1 protein expression
levels in mmQ (-601+40%, P<0.05) and in 2 PRL-PitNET (-4316.1%,
P<0.01). Our data did not confirm the presence of SF3B1%**" mutations in a
multicentre cohort of PRL-PitNET. In contrast, we observed that SF3B1 seems to
play a relevant role in tumoral lactotroph cells. Indeed, SF3BI inhibitor
pladienolide-B exerted antiproliferative, proapoptotic and antisecretory effects in
PRL-PitNET cells wild-type for SF3B1. Moreover, SF3B1 is required for
expression and signalling of DRD2.
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Background

Improved diagnostic precision is achieved with the addition of transcription factor
(TF) analysis to characterise pituitary tumours. Clinicopathological studies have
demonstrated a reduction in the prevalence of true null cell tumours (NC) and a
rise in plurihormonal (PH) tumours, in comparison to methods based on hormone
staining. There remains a high degree of heterogeneity in epidemiological and
clinical patterns seen in studies. We hypothesise that variations in methodological
and diagnostic criteria contribute to inconsistencies observed. We therefore
reviewed methodological approaches to pituitary tumour diagnosis in recent
studies.

Methods

A PubMed search was conducted with keywords “pituitary tumour” (and
variations in nomenclature), “classification”, “transcription factor” and “clin-
icopathological”. Abstracts of studies involving pituitary tumours, published in
English between 2015 to February 2023 were screened for relevance. Studies
were excluded if they did not assess for presence or absence of all 3 TF or if
analyses were limited to tumour subsets only. Case reports and review articles
were excluded. Remaining studies were evaluated for their methodology, type of
antibody and scoring strategy. Outcomes were number of NC and PH tumours.

Results

Of the 13 studies included in this review, 9 were conducted retrospectively using
stored tissue blocks. Threshold definitions for positive identification of tumour
types varied from 5% tumour cells positive to 80%. Mean storage time of oldest
specimens used in retrospective studies was 17.1+£6.8 years at time of
publication. There was a positive linear correlation between number of tumours
classified as NC and the age of tissue used for analysis (R?=0.71, P=0.03). Five
studies with clinical data reported that 33-100% of NC tumours showed
radiological invasion. In the non-functioning tumour category, the percentage of
individual tumour subtypes varied substantially across all studies: 6.9 +4.7%
silent PIT1, 17.447.9% silent corticotroph tumours, 67.1 4+ 10.1% gonadotroph
tumours, 5.51+4.5% NC tumours and 3.2 £3.0% silent PH tumours. Studies that
used a cut-off of 5% or 10% tumour cells to define TF positivity were able to
diagnose PH tumours. When a high cut-off of 80% was applied, PH tumours were
not identified.

Conclusion

Higher proportion of NC tumour classification is seen with older tumour
specimens, possibly representing false negative staining. Positivity cut-off
influences the ability to detect PH tumours. We highlight the need for large
prospective studies and a standardised approach to assessment of transcription
factor expression before developing guidelines for clinical management based on
TF analysis.
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Medical treatment of acromegaly is based on either suppressing pituitary growth
hormone (GH) secretion or by inhibiting GH action by preventing interaction with
its receptor in order to suppress the elevated levels of insulin-like growth factor 1
(IGF1). AZP-3813 is a 16-amino acid, bicyclic peptide antagonist of the GH
receptor (GHR) with Kp, of 1.9 nM for the human GHR. Previously, AZP-3813
was demonstrated to suppress IGF1 secretion in juvenile rats in a dose-related
manner, and to maintain IGF1 suppression when given daily for extended periods.
To examine the ability of AZP-3813 treatment to suppress IGF1 levels in normal
dogs, we injected adult, non-fasted, male Beagle dogs subcutaneously with AZP-
3813 at doses of 0.1, 1 or 10 mg/kg. Three dogs received a single 0.1 mg/kg dose
of AZP-3813 and, after 7 days, the same dogs received a single 10 mg/kg dose of
AZP-3813. A second group of three dogs received 1 mg/kg AZP-3813 daily for
5 days. Blood was collected 3 days and immediately before treatment, and at 15
min, 30 min, and 1, 2, 4, 8, 24, 48, 72 and 96 hours after the single injections of 0.1
and 10 mg/kg AZP-3813, and after the first and fifth injections for dogs receiving
1 mg/kg AZP-3813 daily for five days. Pre- and 24 hour post-injection samples
were assayed for total IGF1 content by radioimmunoassay, and all samples were
analyzed for AZP-3813 content by LC-MS/MS. Maximal blood concentrations
(Ciax) of AZP-3813 were observed 4 hours following injection, and were 0.72 +
0.028, 7.2£0.36 and 58.942.8 mg/ml for the 0.1, 1 and 10 mg/kg doses,
respectively. After the fifth injection of 1 mg/kg, blood levels of AZP-3813 were
8.7+0.34 mg/ml, indicating compound accumulation. Elimination curves for all
doses were parallel with a half-life of 14.2 +0.47 hours. While the 0.1 mg/kg dose
of AZP-3813 was ineffective (-2.2 +7.1% decrease from baseline), 24 hours after
injection of 1 and 10 mg/kg AZP-3813, IGF1 levels were suppressed by 21.4
2.7% and 27.8 £1.5%, respectively. The repeated injection of 1 mg/kg AZP-3813
maintained a similar magnitude of IGF1 suppression through 72 hours following
the fifth injection, while suppression of IGF1 was maintained at a similar level
through 72 hours after the single injection of 10 mg/kg. These results demonstrate
that the potent GHR antagonist activity of AZP-3813 translates to a sustained
suppression of IGF1 in normal dogs and further support the development of AZP-
3813 as a potential therapy for acromegaly.
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Purpose

The present study aims to investigate the effects of hyperprolactinemia (HPRL)
and its pharmacological control with Cabergoline (CAB) on the risk of fractures
in male patients affected by prolactinoma.

Methods

Observational single-center study was conducted on 39 male patients (median age
49 +12,4 y) with prolactinoma, including 37 with macroprolactinoma and 2 with
empty sellae. In patients PRL levels at diagnosis (PRL 0’), PRL at evaluation
(PRL 17), treatment duration (TD), CAB cumulative (CD) and mean dose (CM)
were calculated. In the whole study population (n=39), anthropometric
parameters (weight, height, BMI), testosterone dose, metabolic (vitamin D,
serum calcium, fasting glucose, HbAlc), hormonal (FSH, LH, parathormone,
total testosterone) parameters were evaluated. BMD was assessed by means of
lumbar (LTS) and femoral neck t-scores (FTS), derived from bone miner-
alometry. Comparison of numerical data between patient groups stratified by
quartiles of age, BMI, testosterone levels, PRL 0, PRL 1’ and CM was detected.
Results

Based on the age quartiles, a statistically significant difference was found in the
BMI between the four groups (P=0.03), particularly between the I and II groups
(P=0.022). While no statistically significant differences in other parameters were
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found between the four groups. Based on testosterone quartiles, a statistically
significant difference was found in PRL 1’ (P=0.018), particularly between
group I and group II (P=0.017). Furthermore, no statistically significant
differences were found in the groups of patients divided into quartiles of BMI,
PRL 0’, PRL 1’, CM between parameters considered. At correlation study, no
correlation was found between Femoral and Lumbar T-Score and PRL levels,
testosterone, Cab dose, and BMI; while age was indirectly and significantly
correlated with serum calcium levels (r=-0.39; P=0.019) and PRL values were
directly and significantly correlated with Cab mean dose (r=0.55; P=0.003) and
with disease duration (r=0.404; P=0.036). No other significance was found in
the regression analysis.

Conclusions

In accordance with previous studies, hyperprolactinemia seems to be an
independent risk factor on the alteration of bone mineral density and consequent
fracture risk. As expected, a reduced level of calcium was found with increasing
age. Finally, a data of particular interest was the detection of an influence of
cabergoline on PTH levels.
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Background

Hypophysitis is a rare group of disease characterized with infla mmation of the
pituitary gland. Rarity of the disease obviates development of a treatment
strategy. We aimed to present the nationwide data of the demographics, clinical
and radiological characteristics, treatment modalities and responses of the
patients diagnosed with hypophysitis in a retrospective manner.

Methods

The endocrinology clinics all over the country were invited to the study. The
patients’ charts and computer-based records were retrospectively reviewed by an
endocrinologist from each center. Protocol templates were used for data
collection which were analyzed by the principal investigators.

Results

The data of 154 patients (109 female, 45 male) with a median (range) age of 37
(16-82) years from 30 clinics was analyzed. The most common symptoms were
headache (57.1%), polyuria-polydipsia (47.4%), and fatigue (30.5%). The most
common pituitary MRI findings were stalk thickening (67.6%), increased contrast
enhancement (34.5%), and absence of neurohypophyseal bright spot (31.1%).
The diagnosis of 110 patients was based on clinical and radiological evaluation,
while 8 were performed biopsy, and 36 surgery. 115 patients (90 female, 25 male)
had primary hypophysitis, 31 secondary hypophysitis (13 histiocytosis, 8
sarcoidosis, other:10), and 8 were undetermined. The median (range) follow-up
was 23.5 (1-300) months. 52 (45.2%) patients presumably had lymphocytic
hypophysitis, 21 of whom had histologic verification. 71 patients (62.8%) with
primary hypophysitis had at least one anterior pituitary hormone deficiency, and
46 (40.7%) had diabetes insipidus. In primary hypophysitis group 54 patients
were followed without interventions, and 50% (23/46) had radiologic
improvement. 26 patients were started on steroid therapy with a median (range)
metilprednisolone starting dose of 100 mg (40-1000), and a median treatment
duration of 6 weeks (2-12). 64.7% (11/17) of the patients had radiologic
improvement. The patients treated with glucocorticoids had more severe MRI
findings at presentation compared to those that were followed without
interventions. 36 patients with primary hypophysitis were performed surgery.
The main indication was presence of compression symptoms and/or indetermi-
nate diagnosis in 24 (66.6%) patients, while unresponsiveness to steroid therapy
and assumption of a functional adenoma were other reasons. 2 patients had
radiologic progression despite surgery followed by steroid therapy.

Conclusion

The study provides follow-up data of a nationwide large cohort diagnosed with
hypophysitis. Clinically and radiologically mild cases might be followed without
interventions. Glucocorticoids proved efficacious in some cases though the
optimal dose and duration are not known. Surgery may be preferred for treatment-
resistant and indeterminate cases.
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Introduction

Hypothalamic dysfunction (HD) during childhood can occur due to (treatment of)
a suprasellar brain tumor. HD may not only result in pituitary dysfunction, but
also in severe hyperphagia, decreased energy expenditure, diabetes insipidus with
adipsia, disturbance of circadian rhythm, temperature dysregulation and
behavioral problems. Currently there is no effective treatment for HD while
HD has major impact on quality of life. To provide optimal care and to design the
most relevant studies, aiming to improve quality of life, it is essential to
understand the patients’ needs . For this reason, an online questionnaire was
conducted, to address the most relevant problems and the unmet needs of patients
with HD as well as their perspective on future research and clinical approaches.
Methods

Through the different patient advocacy groups, SIOPe craniopharyngioma
working group and the ENDO-ERN platform, a world-wide online survey was
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disseminated to patients with childhood onset HD following treatment for a brain
tumor (April 2022 — October 2022).

Results

In total, 361 patients responded to the survey. Most were above 18 years old when
filling out the questionnaire (63.7%), and 71.7% were diagnosed more than six
years ago. The majority had been diagnosed with a craniopharyngioma (78%). In
total 63% had panhypopituitarism. Obesity and fatigue were considered the most
important health problems for patients (in respectively 48.8% and 46.5%).
Patients indicated to want more support with food choices and diet, exercise and
psychosocial assistance. In total 18% of patients indicated that there is a lack of
information by their doctors on the disease and 14% reported a need for more
psychological support. According to the patients, there is a need for more
centralized care. Patient ideas for future research included (1) alternative ways for
hormone administration (without injection, hydrocortisone by pump), (2) new
treatments for hypothalamic obesity, (3) ways to improve early diagnosis of the
suprasellar tumor.

Conclusion

According to the patient perspective, the care of patients with acquired HD should
be more centralized and from an early stage onwards there should be more focus
on quality of life and late consequences. Research should focus on fatigue,
hypothalamic obesity and early diagnostics. Ideally, care should be delivered by
doctors who have a holistic view of the patient in a multidisciplinary expert team
where information is shared with patients but also between subspecialists.
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Targeting adipocyte ESRRA rebalances bone and marrow adipocyte
homeostasis through opposite regulation of LEPTIN and SPP1
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Osteoporosis is a progressive disease characterized by excessive bone loss which
is often accompanied by augments in marrow adiposity as a result of estrogen
deficiency, metabolic abnormalities or medications. Nuclear receptor estrogen-
related receptor alpha (ESRRA) has a demonstrated role in energy homeostasis
and fat metabolism. To determine if ESRRA is a potential therapeutic target for
regulating fat-bone balance, we generated an adipocyte-specific ESRRA
knockout mice (ESRRAAKO) by using an Adiponectin recombinase which
labels mature adipocytes within peripheral adipose depots and most bone marrow
adipocytes (BMAds) derived from mesenchymal stem cells (BMSCs). We found
that ESRRAAKO mice were protected from bone loss after ovariectomy or diet-
induced obesity (DIO). Interestingly, marrow adipocytes were more resistant to
estrogen deprivation and overfeeding than visceral white adipose tissue (WAT) in
ESRRAAKO mice. Furthermore, CD31™ Emcn™ vessel (termed as type H
vessels) formation was improved in ESRRAAKO mice following ovariectomy or
DIO. By using microCT analysis, bone histology, immunofluorescence staining,
calcein double labeling and ELISA assays, we demonstrated that loss of ESRRA
in adipocytes alleviated fat-bone imbalance with reduction of marrow adipocytes
expansion, stimulation of type H vessel formation and enhancement of trabecular
bone formation. By using methods such as RNA-seq, Duo-luciferase reporter,
chromatin immunoprecipitation assay, qRT-PCR and immunofluorescence
staining of adipose sections, we revealed that ESRRA oppositely regulates
transcriptional expression of Sppl and Leptin within both WAT adipocytes and
BMAGds. SPP1 has been characterized as an negatively charged matrix
glycoprotein preferring to anchor in bone environment. We performed transwell
assay and matrigel tube formation assay of endothelial cells (ECs) cultured in
conditioned medium from either gWAT or BMAds supplemented with anti-SPP1
neutralizing antibody or recombinant SPPI, and confirmed that increased
secretion of SPP1 from ESRRAAKO mice enhancing the ability of ECs to
migrate and form capillary-like network structures compared to control mice. On
the other hand, LEPTIN is known to promote bone adipogenesis by LEPTIN/lepR
signaling in BMSCs. In contrast, we further revealed that ESRRA ablation
resulted in the suppression of LEPTIN secretion from adipocytes conferring
osteogenic differentiation while constraining adipogenic differentiation of
BMSCs. Finally, pharmacological treatment in DIO mice with an ESRRA
specific inverse agonist compound 29 enhanced bone formation coupled with a
reduction of MAT expansion. Collectively, our results proved that adipocyte



ESRRA inhibition favored bone formation and may have important therapeutic
implication in bone diseases associated with fat-bone imbalance.
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Background

HIV is associated with decreased bone mineral density (BMD) and decreased
muscle mass. Osteoporosis and sarcopenia often co-exist and their onset is
multifactorial. Sex steroids play a key role in the homeostasis of bone health and
body composition in HIV-uninfected men, but data in MLWH are scanty.

Aim

To investigate the frequency of low BMD and sarcopenia and their relationship
with gonadal function in MLWH younger than 50.

Methodology

Prospective, cross-sectional, observational study on MLWH with ongoing
antiretroviral therapy. Body composition and BMD were obtained by dual-
energy X-ray absorptiometry (DXA). Sarcopenia was defined as appendicular
lean mass/heighl2 (ALMI) <7.26 kg/mz; low BMD was defined for Z-score <2.0
at lumbar or femoral site. Patients were classified according to body mass index
(BMI) and body fat percentage: hidden obesity was defined wherein BMI was
18.5-25.0 kg/m2 and the body fat percentage was >20%. Serum total testosterone
(TT) and estradiol (E2) were measured by liquid chromatography-tandem mass
spectrometry; free testosterone (cFT) was calculated by Vermeulen equation.
Results

A total of 316 MLWH aged 45.3 +5.3 years were enrolled. BMD was normal in
265 MLWH (86.0%) and reduced in 43 (14.0%); sarcopenia was detected in 107
MLWH (33.8%). Sarcopenic MLWH had lower cFT (P=0.002), E2 (P=0.002),
E2/T ratio (P=0.017), and reduced BMD at both lumbar and femoral site
compared to non-sarcopenic patients. Furthermore, sarcopenic patients had lower
BMI (P<0.001) along with increased total fat percentage (P=0.038);
accordingly, the prevalence of hidden obesity was greater in sarcopenic than
non-sarcopenic subgroup (71.0% vs 37.7%; P <0.001). The E2/TT ratio was lower
in patients with low BMD compared to those with normal BMD (P=0.023),
although TT, E2, and cFT did not differ. Patients with lower E2/TT values had an
increased likelihood risk of sarcopenia (P=0.044) and low BMD (P =0.025). No
difference was found for age and HIV duration comparing patients for low BMD or
sarcopenia. Finally, ALMI was directly associated with BMD Z-scores at any site.
Conclusions

Sarcopenia and low BMD are common findings among young adult MLWH and
these conditions are strictly related each other. Within the multidimensional
network of factors leading to reduced BMD and lean mass, an imbalanced E2/TT
ratio seems to be more relevant rather than TT or E2 alone. The prevalence of
hidden obesity is high, especially in sarcopenic MLWH, and it may be overlooked
by weight measurement alone with a consequent undermanagement of the
increased cardiometabolic risk.
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Clinical case
A 27-year-old pregnant woman (24 weeks of gestation) was investigated as her
Hb level (87 g/l) was low. Laboratory work-up revealed severe, non-PTH
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Lab Result Reference range
S-Ca-ion 1.76 mmol/l/pH7.4 1.16-1.3

eGFR 66 mi/min/1.73 m? >89

24-h U-Ca 11.72 mmol 1.3-6.5

fP-PTH <4.6 ng/l 18-80

P-PTHrP <0.50 pmol/l <13

S-D-25 84 nmol/l >50

S-D-1,25 238 pmol/l 48 — 190

S-L.ZM 15 mg/l <12

dependent hypercalcemia (see Table). This was her first pregnancy, and serum
calcium measured once previously 12 years earlier had been normal. The patient
had symptoms of increased thirst, constipation and hyperemesis.

Diagnostic work up and Treatment

Rehydration and close monitoring of calcium concentration was initiated.
Hematological investigations, including bone marrow biopsy, were normal.
‘Whole body MRI did not reveal any malignancy. In addition to PTH, PTHrp
concentration was also suppressed. The patient was put on oral prednisolone, but
the effect was not sustained. Next, genetic causes of hypercalcemia during
pregnancy were considered. Both FHH and MEN-1 syndrome are characterized
by PTH-dependent hypercalcemia. A CYP24A1 mutation was suspected, and
low-calcium diet was initiated on the 30" gestational week, before the results of
genetic analysis were obtained. Mutation screening of the CYP24Al gene
revealed a homozygous inactivating mutation ¢.1186C>T; p.(Arg396Trp). The
patient was started on a diet strictly avoiding both calcium and vitamin D,
which lowered her serum calcium to a nadir of 1.28 mmol/l/pH7.4. The fetus was
regularly monitored during pregnancy and no signs of growth retardation were
noted. The patient delivered a healthy child at 38 weeks of gestation. After
delivery, the patient’s calcium levels remained normal on a regular diet. The
patient’s sister was found to be heterozygous for the same gene mutation. Her
calcium levels remained normal during pregnancy.

Discussion

During pregnancy, intestinal calcium absorption in the mother almost doubles to
ensure the requirements of the fetus, which is mediated by increased S-D-1,25 and
estrogen concentrations. Inactivating mutation in CYP24A1, encoding vitamin D-
24-hydroxylase, can further accumulate active vitamin-D metabolites and present
as hypercalcemia during pregnancy. In addition, the amount of vitamin D and
calcium supplements used may influence calcium concentrations during
pregnancy.
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Autosomal dominant hypocalcemia type 1 (ADHI1), caused by gain-of-function
calcium-sensing receptor gene (CASR) variants, is characterized by low
parathyroid hormone (PTH) levels, hypocalcemia, hypercalciuria, hyperpho-
sphatemia and hypomagnesemia. Conventional therapy (calcium and active
vitamin D) worsens hypercalciuria, which may result in renal complications.
Calcilytics, such as encaleret, are negative allosteric modulators of the calcium-
sensing receptor (CaSR). They decrease the hypersensitivity of ADH1 variants to
extracellular calcium and normalize biochemical abnormalities in rodent models
of ADHI. This Phase 2b open-label study examined the effect of the oral
investigational calcilytic encaleret on mineral homeostasis in participants with
ADHI. It was comprised of 3 periods followed by a long-term extension (LTE).
Conventional therapy was discontinued prior to encaleret initiation. Periods 1&2
examined dose-finding and safety/tolerability. Dosing was optimized and safety
and efficacy were assessed over 24 outpatient weeks in Period 3 (P3); all
participants continued in the LTE. Thirteen adults with ADH1 were enrolled.
Encaleret was individually titrated to normalize albumin-corrected calcium (cCa)
and minimize hypercalciuria. Encaleret was well-tolerated with no serious
adverse events reported. There were no treatment discontinuations or withdrawals
prior to the LTE; one participant withdrew during the LTE for family planning.
The mean + SD encaleret sulfate dose at week 24 of P3 (P3W24, n=13) was 86 +
70 mg BID and remained stable through month 6 of the LTE (LTEMS6,
n=12;75+66 mg BID). Twenty-four hour mean+SD values from P3W24 and
LTEM6 compared to baseline are shown. This study represents a molecularly-

Endocrine Abstracts (2023) Vol 90



25th European Congress of Endocrinology 2023

(Abstract RC8.4)

Parameter Baseline
Parathyroid hormone (nl 10-65 pg/ml) 6.1+8.0
Albumin-corrected calcium (nl 8.4-10.2 7.1+0.4
mg/dl)

24-hr Urine calcium (nl<250-300 mg/d) 426 +254
Phosphorus (nl 2.3-4.7 mg/dl) 45+1.1
Magnesium (nl 1.6-2.6 mg/dl) 1.7+0.2
Collagen cross-linked C-telopeptidet 266+ 161
(pg/ml)

Procollagen type 1 N-propeptidet (mg/l) 27+12
24-hr Urine citratett (nl<450-550 mg/d) 487 +254

P3W24 LTEM6
23.2+23.0* 42.3+13.6*
8.9+0.5" 9.2+0.5**
202+83" 180+101**
3.7+0.5™ 3.2+0.6
2.0+0.2" 2.0+0.2*
7444565 1074 £756™
104 +87** 93157
4391224 313+141*

*=P<0.05;**=P<0.01; TCTX: men 93 — 630 (31 — 50 years), 35 — 836 (51 — 70 years); women: 25 — 573 (pre-menopausal), 104 — 1008 (post-menopausal) ;
$P1NP: men: 22 — 87: women: 19 — 83 (pre-menopausal), 16 — 96 (post-menopausal); t1Urine citrate: Period 2, Day 1 collection was baseline

targeted, precision medicine approach to the treatment of ADH1. The consistent
and sustained results over 12 outpatient months establish a clinically meaningful
efficacy, tolerability, and safety profile for encaleret as a potential treatment for
adults with ADHI1.
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Background

Conventional therapy for chronic hypoparathyroidism (cHP) is often unable to
maintain stable normal serum calcium (Ca) levels for a full 24 h, to control
symptoms, to prevent the detrimental long-term effects on the kidney and to
preserve normal bone architecture. Eneboparatide (AZP-3601) is a novel 36-
amino-acid peptide specifically designed to activate the R conformation of the
PTH receptor 1, that results in a prolonged calcemic response and a sustained
reabsorption of urinary calcium (uCa). We report the results of two consecutive
cohorts (C1 and C2) of cHP patients enrolled in a phase 2 multi-center open-label
study.

Methods

Patients conventional therapy was adjusted to have albumin-adjusted serum Ca
(sCa) within the target range of 7.8 to 9.0 mg/dl before treatment with
eneboparatide. From Day 1 onwards, patients received a daily sc.
administration at a starting dose of 20 pg (C1; n=12) or 10pg eneboparatide/-
day (C2; n=16), while reducing oral Ca and active vitamin D (vitD) intake.
Up-titration to a maximum of 60 pg (C1) or 80 pg/day (C2) was allowed. 24
hr-uCa, serum bone biomarkers (s-CTX and PINP) were assessed. DXA scan
was performed in C2.

Results

24 patients (18 women), with a mean (SD) age of 56 (11) years and mostly post-
surgery etiology were taking on average 0.61 (0.26) pg/day active vitD and 1733
(1442) mg oral Ca at baseline. Eneboparatide was well tolerated with no serious
adverse events. In C2 the 10ug starting dose required an earlier up-titration to
20pg in most patients. After 3-month treatment with eneboparatide, 88% of
patients were off active vitD and oral Ca supplements (<500 mg/day) while mean
sCa was maintained within the target range. Mean reduction in 24 hr-uCa from
baseline after 3 months was 63% and 58%, in C1 and C2, respectively, including
normalization in all 6 patients with hypercalciuria at baseline in C1 and 6 of 7
patients in C2. Bone biomarkers increased and remained within the normal range
for the duration of the study, averaging 352 (166) and 477(252) ng/l for CTX
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(ULN =900 ng/1)) and 54(17) and 65(31) ng/l for PINP (ULN=74 ng/l), in C1
and C2 at D84 respectively. In C2, BMD, T and Z scores did not significantly
change at 3 months.

Conclusion

Eneboparatide allowed independence from conventional therapy and mainten-
ance of sCa within a target range primarily via enhanced reabsorption of uCa
while producing a balanced resumption of bone turnover. Data support
advancement to Phase 3 and selection of 20pg as starting dose.
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Background

Conventional therapy with oral calcium (Ca) and active vitamin D (vitD)
supplementation for chronic hypoparathyroidism (cHP) can induce or aggravate
hypercalciuria and may lead to detrimental long-term renal complications.
Eneboparatide (AZP-3601) is a novel 36-amino-acid peptide with a short half-life
designed to activate the R conformation of the PTH 1 receptor which produces a
prolonged calcemic response. This phase 2a study examined the effects of
eneboparatide on urinary Ca (uCa) excretion in two consecutive cohorts (C1 and
C2) of cHP patients.

Methods

Following an optimization period, during which Ca and active vitD doses were
adjusted to achieve baseline albumin-adjusted serum calcium within the target
range of 7.8 to 9.0 mg/dl, patients received a daily sc. injection of eneboparatide
at initial doses of 20 pg/day (Cl) or 10 pg/day (C2), while simultaneously
reducing their Ca and active vitD intake. Subsequent up-titration to a maximum
daily dose of 60 pg (C1) or 80 pg (C2) was allowed. Twenty-four-hour urinary Ca
excretion (24 h-uCa), fractional excretion of Ca (FECa), 24 h-urinary phosphate
(24 h-uP) and serum phosphate (sP) were assessed at baseline and at D84. Pooled
data from 24 patients who completed the study are presented here.

Results

Twenty-four patients (18 women) aged (SD) 56 (11) years were taking 0.61 (0.26)
pg/day active vitD and 1733(1442) mg oral Ca at baseline. At D84, active vitD
and oral Ca were discontinued in 88% of patients, while mean albumin-adjusted
serum calcium remained within the target range. Mean 24 h-uCa decreased from
325 (172) mg/24 h at baseline to 207 (107) mg/24 h and 130 (91) mg/24 h at D14
and D84, respectively. In 13 patients with hypercalciuria at baseline, we observed



a 67% reduction of 24 h-uCa at D84 and a normalization of 24 h-uCa in 12 (92%).
From baseline to D84, mean FECa decreased in the entire population and in
patients with hypercalciuria. Between baseline and D84, 24 h-uP excretion
increased from 721 (331) mg/24 h to 794 (238) mg/24 h while mean sP decreased
from 4.3 (0.8) mg/dl to 3.7 (0.6) mg/dl.

Conclusion

These data demonstrate that eneboparatide treatment maintained sCa within the
target range after withdrawal of conventional therapy, likely acting via a potent
effect on the tubular reabsorption of calcium. The observed significant
improvement in both uCa and sP is expected to translate to a clinically
meaningful benefit for cHP patients in the long-term.
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understanding of the condition. Additionally, this systematically investigation
of symptoms has led to the development of a symptom measurement tool used in
two ongoing clinical trials on glucocorticoid-induced adrenal insufficiency.
Funding
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Context

Glucocorticoid-induced adrenal insufficiency is the most frequent type of adrenal
insufficiency, but its symptomatology has not been thoroughly studied.
Objective

To describe the predominant symptoms experienced by patients with
glucocorticoid-induced adrenal insufficiency and rate these symptoms’ signifi-
cance for patients’ perceived need for supplemental hydrocortisone stress dose.
Methods

The 80 symptoms in the Patient-Reported Outcomes version of the common
Terminology Criteria for Adverse Events (PRO-CTCAE) questionnaire, were
presented to 11 endocrinologists from four Danish tertiary endocrine referral
centres. The endocrinologists rated the symptoms’ relevance and could add
additional symptoms. Symptoms with a mean score > 1 (“minor relevance”) were
evaluated by a Delphi panel including 3 senior investigators who excluded
symptoms found irrelevant for a need for hydrocortisone stress doses. The
remaining items were presented to adult patients with longstanding glucocorti-
coid-induced adrenal insufficiency receiving hydrocortisone replacement treat-
ment. During interviews, participants first described their symptoms of
glucocorticoid-induced adrenal insufficiency and subsequently rated the PRO-
CTCAE symptoms from 1 (completely irrelevant) to 5 (very important) according
to the significance in realising the need of hydrocortisone stress doses. New
symptoms were added for the next participants to rate. Importance scores were
calculated as the percentage of the participants experiencing the symptom times
the mean significance rating.

Results

The PRO-CTCAE symptom review by 11 endocrinologists identified 17 relevant
symptoms of glucocorticoid-induced adrenal insufficiency. The Delphi round
removed three symptoms. Thirty patients (20 women) were included with mean
(SD) age 58.4 (14.2) years and with median (range) duration of glucocorticoid-
induced adrenal insufficiency of 5 (0.5-31) years, after glucocorticoid treatment of
mainly asthma and rheumatological disorders. They reviewed the 14 symptoms
and added 14 symptoms. The symptoms most frequently experienced were
fatigue (87%), feeling generally unwell (80%), weariness (80%), difficulty
concentrating (63%), and nausea (60%). The symptoms with the highest mean
significance scores were dizziness (4.33), nausea (4.29), vomiting (4.20), fatigue
(4.15), and feeling generally unwell (4.09). The symptoms with the highest
importance scores were fatigue (360), feeling generally unwell( 325), weariness
(293), nausea (253), and difficulty concentrating (250).

Conclusions

The presented new knowledge of the patients’ self-perceived symptoms of
glucocorticoid-induced adrenal insufficiency can improve the clinical
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Background

Patients with congenital adrenal hyperplasia due to 21-hydroxylase deficiency
(CAH) require lifelong glucocorticoid replacement therapy, including stress dose
adjustment to prevent life-threatening adrenal crises (AC). Previous studies
indicate a high incidence of inadequate stress dose adjustment and AC in patients
with CAH. The aim of this study was to prospectively assess AC incidence,
frequency and details of stress dose adjustment as well as knowledge of the
disease in adult and paediatric patients with CAH as well as their caregivers.
Methods

A total of 38 children and their caregivers and 162 adults with CAH were included
in this prospective, multi-centre study. To collect data on frequency, cause,
duration and dosage of dose adjustments and the occurrence of AC, a patient diary
was used. In case of AC, additional medical records were reviewed and patient
interviews were conducted. Additionally, it was assessed if current sick day rules
of the German Society of Endocrinology (DGE) were followed adequately.
Knowledge of the disease was assessed using the CAH Knowledge Assessment
Questionnaire (CAHKAQ) in the German version.

Results

We found an AC incidence of 8.4 per 100 patient years (py) in 145 adults and 5.1
in 100 py in 29 children. In the adult cohort, a total of 195.4 dose adjustments per
100 py were recorded, in the children cohort a total of 169.7 per 100 py.
According to the DGE recommendations, in 24.1% of cases in adult patients dose
adjustment was unnecessary and in 33.9% of cases dosage of adjustment was
incorrect. A total of 34.8% of dose adjustments in adults were performed
correctly. There was a significant positive correlation of the frequency of dose
adjustments and the incidence of AC (r=.24, p=.011) and CAHKAQ Score (r=
.23, p=.014) in adults. In the children cohort, 4.3% of dose adjustments were
unnecessary and in 19.1% of cases dosage of adjustment was incorrect. A total of
72.3% cases of dose adjustments in children were conducted correctly.
Conclusion

Children and adults with CAH show a high incidence of AC and stress dose
adjustments. The majority of stress dose adjustments in adults were not in
accordance to the recommendations of the DGE, whilst in children the majority of
dose adjustments was conducted correctly. These findings underline the need for
structured and repeated education of patients to avoid inadequate dose adjustments
while preventing AC, with particular focus on the timing of transition.
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Background

Potentially fatal adrenal crises (AC) still occur in educated patients with adrenal
insufficiency (AI). Identifying predisposing factors is necessary for prevention in
this patient population.
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Objectives

Investigating clinical and biochemical fingerprints of increased susceptibility to
AC.

Material and methods

Our study population included 260 patients with chronic Al, classified as high and
low risk according to the frequency of experienced AC per patient-years. Besides
classical clinical and biochemical data, following parameters were assessed: 24 h
urinary cortisol, salivary cortisol day profile, steroid profile in serum, plasma and
urinary catecholamines, polymorphisms (SNPs) of the glucocorticoid receptor
(NR3Cl), mineralocorticoid receptor (NR3C2), HSD11B1, HSDI11B2 and
FKBPS, information on therapy adjustments and patient education.

Results

27% (n=171) of the patients were classified as having a high risk for AC. This
group was treated with higher glucocorticoid replacement doses (12 £4 vs 11 +4
mg hydrocortisone-equivalent /m?*/day, P=0.03) and displayed significantly
higher salivary cortisol levels in the morning (pre-dose) and at noon compared to
the low risk group (morning 0.034 (0.034-0.23) vs 0.038 (0.034-1.6) ng/dl,
P=0.02, noon: 0.36 (0.03-5.5) vs 0.7 (0.03-3.4), P=0.04). Plasma metanephrine
levels were significantly lower in the high risk group (17412 vs 22+12 ng/,
P <0.01). Overall, prevalence of risk genotypes of the analysed SNPs was low.
Several NR3C1, NR3C2 und HSD11B1 SNPs related to impaired steroid
sensitivity were significantly associated with AC frequency. Analysis of dose
adjustments performed by patients themselves in case of AC revealed a
significantly higher frequency of self-injected hydrocortisone in high risk patients
(56% vs 19%, P=0.021), whereas low risk patients increased their oral doSemore
often (81% vs 52%, P=0.06). Frequency of prophylactic stress dose adjustments
(eg for intense physical activity) over a period of 6 months was also significantly
higher in high risk compared to low risk patients (100% vs 73%, P <0.01).
Conclusion

The higher glucocorticoid replacement dose and higher frequency of prophylactic
dose adjustments seen in high risk patients fit to previous observations and might
simply reflect increased caution but could also be regarded as an indicator of
increased vulnerability, as also suggested by lower plasma metanephrine levels.
The association between the risk for AC and SNPs of both glucocorticoid and
mineralocorticoid receptor as well as HSD11B1 also implies a genetic
susceptibility to AC. These observations require validation in prospective studies.
DOI: 10.1530/endoabs.90.RC9.3
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Background

Glucocorticoid (GC) substitution therapy in patients with congenital adrenal
hyperplasia due to 21-hydroxylase deficiency (CAH) is not able to perfectly
mimic physiological circadian profiles. Unphysiologically high doses, as well as
unphysiological variations in GC concentrations might cause adverSemetabolic,
cardiovascular and immunological effects. Previous publications have demon-
strated dysregulations in immune cell profiles of patients with primary adrenal
insufficiency (PAI) under standard hydrocortisone (HC) therapy most likely via
dysregulations of clock gene expression. GCs have been shown to modulate
expression of certain clock genes and are involved in creating a stable 24-hour
rhythm of various cell types and physiological pathways. Thus, changes in GC
profiles might differentially affect cell functions.

Methods

Cross-sectional single-center study including 75 patients with CAH and 50 sex-
and BMI- matched healthy controls. Patients were divided into three groups
depending on type of glucocorticoid medication: HC (n=28), prednisone/predni-
solone (n=33) and modified-release hydrocortisone treatment (MR-HC n=14).
Peripheral blood mononuclear cells (PBMCs) were isolated from all subjects
using a Ficoll density gradient centrifugation within 4 hours after sample
collection. Real-time qPCR was carried out for expression of the following
nine clock genes (CLOCK, ARNTL, CRY1, CRY2, NRIDI, WEEI, TIMELESS,
CREBI, PER3).

Results

CLOCK gene mRNA expression was reduced in CLOCK (P<0.0001), CRY1
(P<0.0001), and TIMELESS (P <0.0001) in patients versus controls regardless
of type of GC medication used. WEE! and CRY2 mRNA expression were only
reduced in patients using conventional GCs as HC (WEE! P=0.0018, CRY2
P=0.0002) and prednisone/prednisolone (WEEI! P<0.0001, CRY2 P=0.0001).
Compared to controls, ARNTL mRNA expression was only reduced in patients
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treated with prednisone/prednisolone (P=0.0436). There was no change in
NRIDI, CREBI or PER3 expression between the different treatment groups and
controls. Least changes in mRNA expression compared to healthy controls were
observed in patients treated with MR-HC (CLOCK P=0.0001, TIMELESS
P=0.0003, WEEI P=0.7960, CRY2 P=0.1119).

Conclusion

CAH patients receiving conventional therapy exhibit dysregulations of CLOCK
gene expression in PBMCs. Least disturbance of CLOCK gene mRNA expression
compared to healthy controls was observed in those patients treated with MR-HC
preparations. Further studies are needed to explicitly analyze these effects in
CLOCK gene expression on the clinical phenotype including adverSemetabolic,
cardiovascular and immunological events.
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Background

Synthetic glucocorticoid exposure in late pregnancy may be associated with
higher blood pressure in offspring. We hypothesized that endogenous cortisol in
pregnancy relates to offspring blood pressure (OBP).

Objective

To investigate associations between maternal cortisol status in 3rd trimester
pregnancy and OBP.

Methods

We included 1,317 mother-child pairs from Odense Child Cohort (OCC), an
observational prospective cohort. Serum (s-) cortisol and 24 h urine (u-) cortisol
and cortisone were assessed in gestational week 28. Offspring systolic (SBP) and
diastolic (DBP) blood pressure were measured at age 3, 18 months and 3 and 5
years. Associations between maternal cortisol and OBP were examined by mixed
effects linear models.

Results

All significant associations between maternal cortisol and OBP were negative. In
boys in pooled analyses (3 and 18 months, 3 and 5 years of age), 1 nmol/l increase
in maternal s-cortisol was associated with average decrease in SBP of -0.003
mmHg (95% CI: -0.005; -0.0003)) and DBP of -0.002 mmHg (95% CI: -0.004; -
0.0004)) after adjusting for confounders. At 3 months of age, higher maternal
s-cortisol was significantly associated with lower SBP (3=-0.01 mmHg (95% CI:
-0.01; -0.004)) and DBP (B=-0.010 mmHg (95% CI: -0.012; -0.011)) in boys
after adjusting for confounders and remained significant after adjusting for
potential intermediate factors.

Conclusion

We found temporal sex dimorphic negative associations between maternal
s-cortisol levels and OBP, with significant findings in boys. We conclude that
physiological maternal cortisol is not a risk factor for higher blood pressure in
offspring up to 5 years of age.
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Introduction

Pheochromocytoma and paraganglioma (PPGL) are rare endocrine tumors with
few effective treatment options for malignant cases. Novel therapeutic
indications, such as 177Lu-DOTA-TATE and immune checkpoint inhibitors
(ICIs) for patients with PPGL, have been investigated in several clinical trials.
Emerging evidence shows that somatostatin receptor 2 (SSTR2) in other cancer
types correlates with the tumor microenvironment (TME) activation and could be
a predictive biomarker of ICIs as well as 177Lu-DOTA-TATE. Among
gastroenteropancreatic neuroendocrine tumors, SSTR2 expression is associated
with a low-grade tumor. However, the association between the expression of
SSTR2 and TME and clinical features in PPGL has not yet been reported.
Methods

We studied the immunohistochemical expression of SSTR2A and the immune
cells, including tumor infiltrating lymphocytes (CD4 and CDS8), tumor associated
macrophages (CD68 and CDI163), and angiogenic markers (CD31 and
intratumoral hemorrhage areas) using specific antibodies on archived formalin-
fixed, paraffin-embedded tissue of tumor samples in 53 patients with PPGL
diagnosed between 1988 and 2020 in two national center hospitals in Japan. We
compared those data with clinical and histopathological factors.

Results

The cohort consisted of 23 (43.4%) patients with pheochromocytoma and 30
(56.6%) patients with paraganglioma, including 27 aggressive tumors (metastasis
or local invasion) and 29 functional PPGLs with a mean follow-up duration of
81.1£82.6 months. The median age was 46 (range, 17-80), and 62.3% of the
patients were female. The expression of SSTR2A was strongly increased in 19
samples (35.8%). The positive staining score for SSTR2A was significantly more
frequently associated with aggressive tumors (78.9% vs 35.3%, P=0.004), high
Ki-67 index (5.15 [1.6 — 29.6] vs 2.35 [0.2 — 46.9], P=0.001), high GAPP score
(6.40£1.80 vs 4.84+£1.97, P=0.013), and high PASS score (9.33£3.52 vs
6.94+3.35, P=0.029) compared to the negative staining score for SSTR2A. No
correlation was found between the staining score for SSTR2A expression and
other factors: functional status, primary tumor sites, tumor size, intratumoral
hemorrhage areas, and the positive cells of CD4, CD8, CD31, CD68, and CD163.
Conclusion

SSTR2A could be a predictive marker of more aggressive PPGL and would play
an essential role in further clinical investigations in patients with PPGL. Whereas,
since SSTR2A was expressed independently of clinical features and TME status,
immunohistochemical analysis of SSTR2A for each tumor should be performed
for treatment selection.
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Introduction

Metabolic dysfunction-associated fatty liver disease (MAFLD) is characterized
by the presence of hepatic steatosis, which can progress to non-alcoholic
steatohepatitis (NASH), fibrosis, and hepatocellular carcinoma. There are no
licensed therapies to halt MAFLD progression, despite it is becoming the most
important etiology for advanced liver disease.

Aim

The aim of the study was to evaluate the therapeutic potential of inorganic
nanoparticles (NPs) (cerium oxide [CeO,NPs], gold [AuNPs] and their

25th European Congress of Endocrinology 2023

combination in the same nanostructure [AuCeO2NPs]) in an experimental
model of fatty liver disease.

Methods

Steatohepatitis was induced in Wistar rats by a methionine-choline-deficient
(MCD) diet. A first pilot protocol included 10 rats on MCD diet for 3 weeks,
which were randomly administered intravenously (iv) with CeO,NPs (0.25
mg/kg; n=>3) or vehicle (n=5) at weeks 1 and 2. CeO,NPs significantly reduced
hepatic steatosis and IL1B expression, although without changes in transamin-
ases. Therefore, in a second protocol, mesoporous silica (mSiO,) coating of the
inorganic NPs was designed to improve their stability and biological effects. The
NPs were administered iv (weeks 1 and 2) in 5 groups of 8 animals on MCD diet
for 3 weeks (groupl: CeO,NPs@mSiO,, group 2: AuNPs@mSiO,, group 3:
AuCeO,NPs@mSiO,, group 4: AuCeO,NPs, and group 5 [vehicle]: mSiO,).
Biodistribution of NPs was analyzed by inductively coupled plasma mass
spectrometry (ICP-MS). Standard parameters of liver and renal function and lipid
profile were measured in a chemistry analyzer (Mindray). The effects on liver
steatosis, infla mmation and metabolism were assessed by histological
examination, gas chromatography mass spectrometry and the analysis of the
expression of 88 genes related to liver steatosis and infla mmation (customized
Rat Fatty Liver RT? Profiler™ PCR Array, Qiagen).

Results

Biodistribution analysis revealed that cerium and gold accumulated mainly in the
liver and spleen. Treatments with AuNPs@mSiO, and AuCeO,NPs@mSiO,
were the most effective in reducing hepatic steatosis (49 £2%, 50 1% vs 55.0 =
1%; P<0.05) and ALT levels (114+10, 110£9 vs 190+29 U/l; P<0.05).
These effects were associated with a significant improvement (fold regulation
>1.50; P<0.05) on the hepatic expression of 21 (Au@mSiO,) and 50
(AuCeO,NPs@mSiO,) of the 88 analyzed genes, which were mainly related
with reduced infla mmatory response and adipokine signalling, and improvements
in metabolic pathways involved in oxidative phosphorylation and lipid
metabolism and transport.

Conclusion

Treatment with gold and cerium oxide NPs coated with mSiO, improve hepatic
steatosis and infla mmation in an experimental model of steatohepatitis.
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Background

Non-alcoholic liver disease (NAFLD) affects up to 30% of adults worldwide.
With the prevalence of NAFLD increasing after menopause, women aged >55
years are more likely to progress to advanced fibrosis than men. Moreover, liver
decompensation secondary to NAFLD is more frequent in women compared to
men. However, the causes of these differential outcomes are not fully understood.
Methodology

We performed a retrospective cohort study utilising a database of consecutive
patients followed up in the specialist multi-disciplinary NAFLD Clinic at
Imperial College Healthcare NHS Trust (London, UK) with their first clinic
review between 2009 and 2020. NAFLD was diagnosed either clinically or
histologically. Clinical, biochemical, radiological and histological data were
collected up to December 2022. Postmenopausal women were defined as women
aged >55 years at their first clinic visit. Cirrhosis was diagnosed based on a
combination of clinical, biochemical and/or radiological features or based on
histology, when available. Multivariate logistic regression was performed to
identify variables independently associated with cirrhosis. Statistical significance
was set at P<0.05.

Results

750 patients with NAFLD were included in this study, with a median (IQR)
follow-up of 6 (3-8) years; 293 (39%) were female, 323 (43%) Caucasian, 161
(22%) South Asian, 75 (10%) Middle Eastern, median (IQR) age: 52 (42-60)
years. At initial clinic review, fewer postmenopausal women (compared to age-
matched men) had a Fibrosis-4 (FIB-4) score >1.3 (73% v 84%, P <0.05).
However, similar proportions of postmenopausal women and age-matched men
had an initial liver stiffness measurement > 8 kPa (64% v 68%, P=0.27). Initial
prevalence of type 2 diabetes, cardiovascular disease and obesity, as well as use of
GLP-1 receptor agonists and SGLT?2 inhibitors were similar between the two
groups. Overall, postmenopausal women (n=156) had increased risks of being
diagnosed with cirrhosis (OR 2.18 (95%CI 1.11-4.26), P <0.05) when compared
to all other patients, as well as compared to age-matched men (n=149) alone (OR
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2.58 (95%CI 1.14-6.02), P <0.05). There were insufficient data on reproductive
hormone use for this variable to be included in the analyses.

Conclusions

In this diverse cohort from a tertiary care centre, being a postmenopausal woman
is associated with worse outcomes than being a man of any age or a younger
woman. These disparities occur despite postmenopausal women presenting to
specialised secondary care clinics with similar co-morbidities and receiving
similar medication to age-matched men. Therefore, tailored management
strategies may be required to improve outcomes in postmenopausal women
with NAFLD.
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Background

Withdrawal of anti-obesity medication is frequently followed by weight regain
due to compensatory biological changes that prevent the maintenance of long-
term weight loss. In STEP 1 trial extension participants regained two-thirds of
their prior weight loss during the 1-year off-treatment follow-up period after
withdrawal of semaglutide 2.4 mg and discontinuation of active lifestyle
intervention support. There are some studies implying that metformin might
attenuate weight regain after weight loss in women with polycystic ovary
syndrome (PCOS). To date, the amount of weight regain after semaglutide
withdrawal in obese women with PCOS who continue treatment with metformin
has not yet been evaluated.

Aims

We explored changes in body weight, cardiometabolic and endocrine parameters
in obese women with PCOS 2 years after semaglutide cessation.

Methods

25 obese women with PCOS (33.7 £5.3 years, body mass index (BMI) 36.1+3.9
kg/m?, mean + SD) were treated with once-weekly subcutaneous semaglutide 1.0
mg as an adjunct to metformin 2000 mg/day and lifestyle intervention for 16
weeks. At week 16, semaglutide was discontinued. Treatment with metformin
2000 mg/day and promotion of lifestyle intervention were continued during the 2-
year follow up period. weight, cardiometabolic and endocrine parameters were
assessed to 2 years after semaglutide discontinuation.

Results

During semaglutide treatment phase, weight decreased from 101 (90-106.8) kg to
92 (83.3-100.8) kg. 2 years after semaglutide withdrawal, weight was 95 (77-104)
kg. The net weight loss 2 years after discontinuation of semaglutide remained
significant when compared to baseline (-7 (-14.3 to -1.5) kg, P=0.001).
Improvements in cardiometabolic parameters including decrease in total and LDL
cholesterol, triglycerides and fasting glucose and glucose after OGTT that had
seen during semaglutide-treatment phase, reverted towards baseline two years
after semaglutide cessation. The reduction in free testosterone from 6.16 (4.07-
9.71) to 4.12 (2.98-6.93) pmol/l (P=0.004) and in androstenedione from 6.62
(4.36-8.77) to 5.49 (3.78-6.84) nmol/l, (P=0.002), observed during semaglutide
treatment phase remained significant for 2 years (P=0.045 and P=0.023,
respectively).

Conclusion

Two years after semaglutide withdrawal, women with PCOS regained one-third
of their prior weight loss. Improvements of cardiometabolic variables reverted to
baseline, whereas improvement of endocrine parameters achieved during
semaglutide treatment phase persisted 2 years after semaglutide cessation. The
role of metformin in attenuation of weight regain after semaglutide discontinu-
ation needs to be explored in randomized controlled studies in different insulin
resistant populations.
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Background

There is emerging evidence that kisspeptin, a hormone with well-established
reproductive effects, may also have important metabolic effects. Acute kisspeptin
administration enhances insulin secretion under hyperglycaemic conditions in
male rodents and men, and kisspeptin receptor agonism improves steatohepatits in
male mice in a rodent model of non-alcoholic fatty liver disease. However, the
metabolic effects of kisspeptin may exhibit sexual dimorphism as female (but not
male) kisspeptin receptor knockout mice have reduced food intake. Kisspeptin
administration has been shown to have no effect on food intake in men, but the
effect of kisspeptin on food intake in women has not been investigated.
Methods

We performed a single-blinded randomized controlled crossover study in women
with overweight or obesity (BMI > 25 kg/m?) who had not received exogenous
estrogens or progestins in the preceding 3 months. Each woman attended two
study visits (in random order) following a 14-hour fast. During each study visit
either an intravenous infusion of kisspeptin-54 at a rate of 1.0 nmol/kg/hr, or a
rate-matched vehicle infusion, were administered for 120 minutes. At regular
intervals during the study visits, blood samples were taken. Participants
completed visual analogue scales (VAS) to assess hunger prior to the start of
the infusions, 30 minutes after the start of the infusions (pre-meal) and 75 minutes
after the start of the infusion (post-meal). Forty-five minutes after the start of each
infusion, the women were given an ad libitum meal. All data are presented as
mean + SD.

Results

Seventeen women (BMI 34 +7 kg/mz, n=12 with BMI >30 kg/mz) completed
both study visits. Kisspeptin administration increased LH levels (P<0.01),
consistent with its known reproductive effects. However, pre-meal estradiol levels
were unaffected by kisspeptin administration (P=0.34). Kisspeptin adminis-
tration did not affect appetite pre-meal (hunger VAS scores at 30 mins: kisspeptin
5.242.7 vs vehicle 5.942.3, P=0.33) nor post-meal (hunger VAS scores at 75
mins: kisspeptin 0.5 £ 1.0 vs vehicle 0.4 £0.6, P=0.87). Food intake was similar
during kisspeptin and vehicle infusions (kisspeptin 604 267 kcal vs vehicle
560+217 kecal, P=0.41). Glucose (P=0.97) and insulin (P=0.68) levels were
similar during the infusions.

Conclusions

This is the first study to investigate the metabolic effects of kisspeptin in women.
Similar to findings in men with BMI <25 kg/m?, acute administration of a
pharmacologically active dose of kisspeptin to women with BMI >25 kg/m? did
not affect appetite or food intake. These data provide reassurance that kisspeptin
receptor agonism is unlikely to have undesirable orexigenic effects in humans.
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Background

Glucocorticoids are powerful anti-infla mmatory drugs. However, metabolic side
effects are common and limit their long-term use. Furthermore, the underlying
mechanisms of adverSemetabolic effects are not well known, and this lack of
knowledge results in poor treatment. We have previously shown that the
antidiabetic drug metformin prevents glucocorticoid-induced metabolic effects in
older, sick patients. Here, we investigate metformin in a young and healthy
population on high-dose glucocorticoids to establish the role of metformin and
identify potential mechanisms counteracting glucocorticoid-induced side effects.
Methods

In a randomized, placebo-controlled, cross-over trial, we compared metformin to
placebo during high-dose glucocorticoid treatment in 18 lean, healthy males. All
participants received prednisone 30 mg/d for two 8-day periods separated by a 28-
day washout period. During one period, participants additionally had metformin;
during the other, they received a placebo. Metabolic assessments were performed
before and after each study period, including a mixed meal tolerance test
(MMTT) and blood metabolomics.



Results

18 male subjects (mean age 27 standard deviation [SD] £5.2 years, BMI 22.9 +
1.8 kg/m?) completed the study. Glucose levels during the MMTT increased with
placebo (glucose change in incremental area under the concentration-time curve
[AUC] 1.18 +1.12 mmol/l) but remained stable with metformin (0.02 +1.25
mmol/l, P=0.01). Insulin AUC increased with placebo (94 % 183 pmol/l) but not
with metformin (-182 4168 pmol/l, P <0.001). Accordingly, whole-body insulin
sensitivity improved with metformin (6.4 1 11.8) compared to placebo (-8.2 &
10.65, P<0.001). Pathway enrichment analysis of metabolites revealed that
metformin impacts free fatty acid and bile acid synthesis in the postprandial state.
Conclusion

Metformin prevents the detrimental effects of glucocorticoids on glucose
homeostasis by improving insulin sensitivity. Our findings confirm metformin’s
role in preventing and treating glucocorticoid-induced side effects. Furthermore,
the impact of metformin on free fatty acid flux and bile acid synthesis supports
that adipose tissue and the gut are sites of metformin action.
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Introduction

The most prevalent hereditary disease of adrenal steroid production is congenital
adrenal hyperplasia (CAH), which is caused by a 21-hydroxylase deficiency. With
or without salt wasting, patients with the typical form of CAH exhibit androgen
excess. Leptin participates in endocrine and metabolic processes in addition to
controlling energy balance. This study examined BMI values for children and
teens with CAH in comparison to population-based benchmarks. Current BMI SD
scores were associated with potential contributing variables such glucocorticoid
therapy, skeletal development, birth weight and length, and parental BMI (SDS).
The effects of blood leptin levels that had been adjusted for BMI, gender, and
Tanner stage were examined.

Method

80 patients with CAH were a part of this study. All patients underwent replacement
therapy and had molecular genetic studies reveal they all had classic CAH. In
accordance with current recommendations, the effectiveness of therapy was
assessed during follow-up visits based on the clinical presentation and laboratory
measurement results. The patients were divided into groups based on their existing
metabolic control, simple virilizing, and salt wasting. A commercial radio-
immunoassay was used to quantify leptin levels and convert them to SDS. Standard
parametric and nonparametric approaches were applied for statistical analyses.
Results

Patients with CAH ranged in chronologic age from 0.20 to 17.9 years. In the entire
group, the BMI SDS ranged from 2.6 to 4.2 and was significantly higher than 0.14
subjects had a BMI SDS of 3.0, which showed high prevalence of obesity among
patients with CAH than the general population. BMI SDS and chronological age
showed a positive correlation. Between children using other medications, the
BMI SDS did not substantially differ. Doses of hydrocortisone showed a
favorable correlation with BMI SDS. Children receiving medicine did not have
high relative probability of having a BMI SDS of 3.0 than those receiving
hydrocortisone therapy. Children with obese parents had high relative risk of
childhood obesity than children without obese parents (relative risk: 4.85). Serum
leptin levels were in the range of 0.11 to 31 g/, and were strongly linked with
Tanner stage, chronologic age, and BMI SDS.

(Abstract RC11.2)
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Conclusion

Children and teenagers with CAH are more likely to become obese. Elevated BMI
SDS was caused by age, advanced bone age maturation, despite obesity not linked
to birth weight and length, serum leptin levels, or glucocorticoid dosage.
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Introduction

Severe insulinopenic diabetes (SID) is a rare complication of treatment with
immune checkpoint inhibitors (ICPI). We describe herein the clinical
characteristics, natural history and potential predictors of SID in cancer patients
treated with ICPL

Methods

We identified and retrospectively retrieved pertinent clinical data of all patients
who presented with new onset SID following treatment with ICPI between 2015
and 2022 at the Tel Aviv-Sourasky Medical Center.

Results

The study cohort comprised 1621 ICPI-trated patients, of whom 12 patients (0.8%)
developed SID. Seven were males (53.8%). Median age was 67 (IQR 60.5-77)
years. Eight patients (61.5%) were treated with PD-L1 inhibitors, 3 (23.1%) with
PD-1 inhibitors and 2 (15.4%) with a combination of PD1 and CTLA4 inhibitors .
Two patients had a prior diagnosis of type 2 diabetes treated with oral medications
while 2 other patients had a prior diagnosis of impaired fasting glucose. Three
patients (23.1%) developed a concomitant thyroid dysfunction under ICPI. Median
time from the initiation of ICPI to presentation of SID was 4 months (IQR 1-9). Five
of the patients presented with SID within a month from exposure (38.5%). DKA
was the presenting symptom in eleven patients (84.6%), 3 of which were treated
with a SGLT2i . One patient (7.7%) died within one week of DKA presentation.
Conclusions

This is one of the largest single center series describing the onset and
characteristics of SID following ICPI treatment.
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Objective
Vaccination against coronavirus disease 2019 (COVID-19) an important component
of coping with the pandemic. Anecdotal cases and case series reported an association

Age (Years) Gender Medication Prior DM
82 M Nivolumab DMm2
74 M Avelumab -

58 M Pembrolizumab -

70 F Pembrolizumab DM2
62 F Nivolumab IFG
66 F Pembrolizumab -

82 F Pembrolizumab -

61 F Pembrolizumab -

67 M Durvalumab -

57 F Ipilimumab + Opdivo -

78 M ipilimumab +Nivolumab -

76 M Nivolumab IFG
60 M Pembrolizumab -

DKA Time between Underlying malig- Concomitant Thyroid
exposure and pres- nancy dysfunction
entation (months)

+ 13 HL None

- 8 RCC Hyperthyroidism

+ 4 MELANOMA None

+ 4 Gastric Adeno CA None

+ 29 Adeno CA Lung None

+ 1 Ovarian Adeno CA None

+ 1 Gastric Adeno CA None

+ 9 Skin SCC Hypothyroidism

+ 1 NSCLC Hyperthyroidism

+ 1 MELANOMA Unknown

+ 1 MELANOMA None

- 9 RCC None

+ 4 Head and Neck SCC None

This cohort emphasizes the importance of patient education and awareness for this potentially life-threatening complication. Better characterization of ICPI-
induced diabetes will improve patient care and enhance our understanding of immune-mediated diabetes.
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between COVID-19 vaccination and the development of Graves’ disease. We used
data from Israel’s largest health care organization to determine whether COVID-19
vaccination was associated with the incidence of Graves’ disease.

Methods

We analyzed data from Clalit Health Services (CHS), which insures 4.7 million
patients. A population-based, matched, case-control study was performed. Cases
were defined as adult patients diagnosed with Graves’ disease between December
2020 and November 2022. Each case was matched in a ratio of 1:2 with control based
on age, gender, and autoimmune disease. Each control was assigned an index date
which was identical to that of his/her matched case, which was defined as the date of
Graves’ disease diagnosis. Time between vaccination date and the diagnosis of
Graves’ disease/index date was assessed.

Results

A total of 726 patients with Graves’ disease were matched with 1452 controls. The
median age of the cohort was 40 (interquartile range, 30-53) years, and 25.5%
(555/2178) were men. Similar proportions of study patients and controls have received
the first, the second and the third dosage of COVID-19 vaccine. Positive test for
COVID-19 was detected in 21.2% (154/726) of Graves’ disease patients and 19.4%
(282/1452) of controls (P=0.33). In a univariate analysis, first COVID-19 vaccine
was not associated with the incidence of Graves’ disease [odds ratio 95% confidence
interval: 1.15 (0.92-1.43)]. The mean time between first COVID-19 vaccination and
the diagnosis of Graves’ disease for cases or index date for controls was not
significantly different [275.69 days (standard deviation 144.37) for cases compared to
275.45 days (standard deviation 145.76) for controls].

Conclusions

We have found no association between COVID-19 vaccination and the incidence of
Graves’ disease. Our study adds data to the thyroid safety of COVID-19 vaccine.
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Women with polycystic ovary syndrome (PCOS) suffer from reduced fertility
linked to implantation failure and miscarriage, as well as endometrial cancer, all
associated with endometrial dysfunction. We hypothesize that cell-type-specific
endometrial dysfunction in insulin-resistant and hyperandrogenic women with
PCOS contributes to their endometrial dysfunction and that treatment aimed at
improving insulin sensitivity and decreasing androgen excess has the potential to
reverse identified alterations. To uncover cell-type-specific disease signatures and
molecular pathways for PCOS-specific endometrial dysfunction, we first
extracted single-nuclei (sn) from frozen endometrial biopsies taken in the
proliferative phase (day 7-10) from controls (n=5) and women with PCOS
(n=10) at baseline and in PCOS after 16 weeks of metformin (n=7) or lifestyle
management (n=3) for snRNA-sequencing. The 10X Genomics protocol
allowed us to sequence = 10,000 nuclei/sample and ~20,000 reads/nuclei. A
total of 248,694 nuclei were captured and 6 major cell types were identified. The
three largest cell clusters were i) stromal cells (124,055 nuclei), ii) epithelial cells
(105,095 nuclei) and iii) immune cells (13,596), whilst iv) uterine smooth muscle
cells, v) endothelial and vi) lymphatic cell clusters consisted of < 3000 nuclei.
Subsetting epithelial cells revealed functional lumenal, glandular, and ciliated cell
types as well as proliferative cells. In the immune cell cluster, both myeloid and
lymphoid lineage cells were identified, of which uterine NK-cells (uNK) and
macrophages (uM) were the largest populations. Several differentially expressed
genes (DEGs) of the epithelial subtypes, uNKs, uMs and stromal cells were
identified in women with PCOS compared with controls. DEGs between PCOS
cases and controls were enriched in pathways related to cilium organization in the
ciliated epithelium, extracellular matrix structure in stromal cells, and cysteine-
type endopeptidase activity in uM. Of note, both 16 weeks of treatment with
metformin and lifestyle management restored multiple DEGs in each subtype.
This rigorous mapping of the human PCOS endometrium improves our
understanding of cellular complexity and specific cell types. It provides new
mechanistic insights into disease-specific endometrial dysfunction(s), and several
of the identified dysfunctions can be reversed by current first-line interventions.
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Introduction

Cushing’s disease (CD) is the most common cause of hypercortisolism.
Therefore, the majority of studies focused on the efficacy and safety of novel
steroidogenesis inhibitors included CD patients only. This is exactly the case with
osilodrostat — new potent inhibitor of 11B-hydroxylase. However, approximately
10% of hypercortisolism result from cortisol-secreting adrenal adenoma. Data on
potential differences in the treatment with osilodrostat between CD and Cushing’s
syndrome of adrenal origin (ACS) are lacking.

Aim

Hereby, we presents two patients with ACS, in whom, the response and doses of
osilodrostat were different from CS patients regardless whether the CS patients
were treated in our centre or described in the literature.

Cases:

Case 1

A 55-year-old women with cortisol secreting left adrenal adenoma, with UFC 2 X
upper normal limit (UNL). Decompensated diabetes mellitus and hypertension were
contraindications for surgery. Osilodrostat was started with a dose of 2 mg/day and
gradually increased to 8 mg/day with — surprisingly — simultaneous increase in UFC to
10 X UNL, severe deterioration of hypertension and life-threatening hypokalaemia of
2.1 mmol/l, despite active potassium supplementation. Due to the extremely high
hypercortisolism, the dose was increased by 5 mg every two days up to 45 mg, with
gradual decrease of cortisol level and UFC normalisation with the dose of 45 mg/day.
Case 2

A 45-year-old women with ACS and UFC 5 X UNL, was treated with osilodrostat,
starting from 2 mg/day and increasing by 2 mg/day every day, and then, from the dose
of 10 mg/day, increasing by 5 mg every other day, with no cortisol reduction up to the
dose of 20 mg/day. The dose was escalated up to 45 mg/day, and after a week of
treatment UFC normalisation was reached. No side effects was observed, no potassium
supplementation was required.

Conclusions

1. Doses of osilodrostat required for ACS are usually much higher than those in CD.
2. Dose acceleration can be faster and the risk of overdosing and later necessity of
dose reduction is low

3. Low initial doses can be ineffective or can even cause exacerbation of
hypercortisolism

4. Typical dose which allowed to safe adrenalectomy with UFC slightly below upper
normal limit was 45 mg/day

5. Side effects of osilodrostat can be rapid with severe hypokalaemia even despite
active potassium supplementation or can be totally absent with potassium level above
4.0 mmol/l without any supplementation. Therefore, cloSemonitoring of potential
side effects is mandatory.
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Introduction

Maternal obesity is associated with an increased risk of gestational diabetes, large
for gestational age (LGA) newborns, preterm delivery, congenital malformations,
and fetal death. On the other hand, bariatric surgery before pregnancy is
associated with a reduction of obesity-associated complications, but also with an
increased risk of small for gestational age (SGA) newborns, fetal growth
restriction and micronutrient deficiencies during pregnancy.

Aim

To evaluate the effect of bariatric surgery on maternal and fetal outcomes.
Methods

This was a retrospective observational study that included pregnant women
followed by a multidisciplinary obesity team in a tertiary hospital, from
September 2019 to March 2022. Participants were included in one of two groups:



(1) women with a history of gastric bypass or sleeve gastrectomy before
pregnancy (n=83); (2) women with BMI>35 kg/m? without a history of
bariatric surgery (n=166). Participants with loss of follow-up were excluded.
Medical files were review for demographic and clinical data. Statistical analysis
was performed using IBM SPSS Statistics 27. Multivariate analysis was
performed to adjust for the following confounders: BMI prior to surgery in
group (1) and BMI prior to pregnancy in group (2), maternal age, smoking during
pregnancy, and history of thyroid dysfunction or essential hypertension.

Results

After adjusting for confounders, pregnancy after bariatric surgery was associated
with higher gestational weight gain (10.97+7.08 vs 7.21+5.95, B=0.294,
P<0.001), newborns with lower weigh percentile (36.85+20.93 vs 48.47 +
27.90, B= —13.327, P<0.001), an increased risk of iron deficiency (81.8% vs
67.2%, OR 2.480, P=0.013) and vitamin B12 deficiency (44.0% vs 24.4%, OR
2.357, P=0.016), and lower rates of gestational diabetes (16.9% vs 32.5%, OR
0.359, P=0.003), and cesarian section (22.9% vs 34.7%, OR 0,518, P=0.044).
No statistically significant differences were observed between groups regarding
preterm delivery (12.0% vs 6.0%, OR 2.422, P=0.083), gestational hypertension
(4.8% vs 9.6%, OR 1.573, P=0.608), preeclampsia (2.4% vs 7.2%, OR 0.545,
P=0.548) or fetal growth restriction (4.8% vs 0.6%, OR 11.247, P=0.062).
Conclusion

Pregnancy after bariatric surgery was associated with a lower risk of gestational
diabetes and cesarian section, and a higher risk of micronutrient deficiencies.
Risks and benefits of bariatric surgery before pregnancy must be considered in the
decision making of obesity treatment in women of fertile age.
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Introduction

Adrenocortical carcinoma (ACC) is a rare disease with a poor prognosis. In
recent years, two prognostic scoring systems incorporating relevant clinico-
pathological features of ACC (ENSAT stage, grade, resection status, age at
diagnosis, tumour symptoms) have been proposed: the GRAS and S-GRAS
scoring systems. The prognostic value of these systems has been demonstrated in
large, multicentre studies.

Aim

To su mmarize the clinicopathological features of ACC patients treated in our
centre, to determine the individual prognostic value of each feature, and to
compare these values with the prognostic value of the calculated GRAS and
S-GRAS scores, and thus to validate them on a single-centre patient population.
Methods

For our retrospective study, we used data from 86 patients with ACC treated at
Semmelweis University, Hungary between 01/01/2000 and 31/08/2022.
Descriptive statistical methods were used to su mmarize clinicopathological
characteristics. To determine the correlation of data with survival, we
performed Kaplan-Meier survival analysis using a log-rank test and univariate
Cox regression. For statistical calculations, P <0.05 was considered significant.
Results

The mean age of the patients at diagnosis was 50.9415.21 years. At baseline,
the most frequent clinicopathological features were ENSAT stage IV (n=33),
RO resection status (n=234) and cortisol excess (n=48). Of the parameters
studied, a significantly increased risk of mortality was associated with cortisol
excess (RR=2.87 P<0.001), higher (III-IV) ENSAT stage (RR=2.2,
P=0.002), R1/2 resection status (RR=2.42, P=0.001) and Ki67 index
above 10% (RR=3.82, P=0.012). Among the prognostic scores, a high
GRAS score (3-4 points) (RR=2.6, P<0.001) and a high S-GRAS score (5-9
points, 7-9 points) (RR=2.47, P <0.005, RR =9.45, P <0.001) were associated
with a higher risk of death.

Conclusions

Among the studied parameters, tumour grade, resection status, cortisol
production and tumour stage could be considered independent prognostic
factors. High GRAS and high S-GRAS scores were associated with poorer
overall survival and increased mortality risk. The clinical applicability of these
scoring systems is enhanced by the fact that their prognostic value was also
confirmed in a single-centre study with a relatively low number of patients.
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Introduction

Classic congenital adrenal hyperplasia (CAH) due to 21-hydroxylase deficiency
(210HD) is a rare autosomal recessive disorder characterized by deficiency of
cortisol and oftentimes aldosterone, with elevated adrenocorticotropic hormone
(ACTH) and steroid precursors that are shunted toward excess androgen
production. A phase 2 study of adults with classic 2IOHD demonstrated that
crinecerfont—an oral, non-steroidal, selective corticotropin-releasing factor type 1
(CRF),) receptor antagonist—substantially reduced elevated hormone markers after
14 days of treatment. The current study evaluated the effect of crinecerfont in
adolescents with classic 210HD, a population that may be especially challenging
to manage due to the hormonal changes associated with puberty.

Methods

Eligible adolescents (14—17 years of age) with classic 210HD received open-
label crinecerfont (50 mg BID) for 14 days. Plasma ACTH and serum 17-
hydroxyprogesterone (170HP), androstenedione, and testosterone were assessed
over 24 hours before (baseline) and after 14 days of crinecerfont treatment. For
each participant, morning window values were calculated by averaging the
samples collected at 0700h and 1000h (before morning glucocorticoid dose).
Participants’ glucocorticoid and fludrocortisone regimens were maintained during
crinecerfont treatment.

Results

Eight participants (3 males, 5 females, ages 14-16 years) were included for
analyses. At baseline, median morning window hormone concentrations were as
follows: ACTH (226.2 pg/mL); 170HP (7703.7 ng/dL); androstenedione (367.9
ng/dL); and in females, testosterone (63.5 ng/dL). At Day 14, median percent
reductions in these parameters were as follows: ACTH (-57.1%); 170HP
(-69.5%); androstenedione ( 58.3%); and in females, testosterone (-76.2%).
A>50% reduction from baseline to Day 14 in ACTH, 170HP, and
androstenedione was observed in 62.5%, 75.0%, and 50.0% of participants,
respectively. Furthermore, 67% (2/3) of males with elevated androstenedione/-
testosterone ratios (=>0.5) at baseline achieved normal ratios (<0.5) at Day 14.
Twelve treatment-emergent adverse events (TEAEs) were reported, with the most
common being headache (n=2). Per investigator judgement, all TEAEs were
mild and the majority were unrelated to study treatment. There were no serious
AEs, discontinuations due to AEs, or safety concerns related to routine laboratory
tests, vital signs, or electrocardiograms.

Conclusions

In adolescents with classic 210HD, substantial median reductions (57-76%) in
adrenal androgens and androgen precursors were observed after 14 days of
crinecerfont treatment, consistent with results from a similar study of adults with
classic 210HD. Further studies are warranted to evaluate whether longer-term
treatment with crinecerfont can allow for lower, more physiologic glucocorticoid
dosing, consequently improving clinical outcomes such as weight, metabolic risk,
growth/development, and fertility.
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The Mineralocorticoid Receptor (MR, NR3C2) mediates sodium-retaining action
of aldosterone. Recently, we have shown that the physiological sodium loss
observed in newborns in their first days of life is due to a low renal MR
expression. However, the underlying molecular mechanisms remain unknown to
date. In the adult renal KC3ACI cell line, we demonstrated that variations in
extracellular tonicity, which exist in the nephron, modulate MR expression by
posttranscriptional mechanisms involving recruitment of microRNAs (miRNAs)
such as miR-30c-2-3p and miR-324-5p. These posttranscriptional regulators can
bind to the 3’-untranslated (3’-UTR) region of target mRNA to modulate their
stability and/or translation. Thus, we hypothesize that these same mechanisms
may be responsible for the modulation of renal MR expression in the perinatal
period, where variations in tonicity are observed due to the transition from intra-
amniotic to extra-uterine life. Using primary culture of renal epithelial cells from
neonatal mouse kidneys, harvested at day of birth (D0) and at Day 8 postnatal
(D8), we showed that only miR-30c-2-3p regulates MR expression at DS.
Therefore, we performed a complete transcriptomic analysis (RNA-Seq and
miRNA-Seq) of kidneys collected at DO and D8 to identify all miRNAs
specifically involved in the regulation of MR expression in the perinatal period.
To identify all the deregulated miRNAs and transcripts and to specify their
involvement in biological processes and signaling pathways, we performed a
comprehensive bioinformatics analysis. Then, we mainly focused on deregulated
miRNAs that could modulate MR expression and affect mineralocorticoid
signaling pathway. miR-Sequecing enabled us to identify 221 differentially
expressed miRNAs. We first selected 3 underexpressed (miR-30a-5p, miR-30e-
5p, and miR-802-5p) and 3 overexpressed (miR-431-5p, miR-409-3p, and miR-
92a-1-5p) candidate miRNAs (FDR<0.05 and log2FC>1) having putative
binding sites in MR 3’-UTR. Paradoxically, our results showed that over-
expression of miR-30a-5p, miR-30e-5p, or miR-802-5p increased MR expression
(from 50 to 100%, P <0.05) at DO, suggesting that these miRNAs could either
positively modulate MR expression during renal development or involve an
intermediate factor. Conversely, overexpression of miR-92a-1-5p, miR-431-5p,
and miR-409-3p at D8 induced a decrease (from 30-40%, P<0.05) in MR
expression, suggesting that these miRNAs could also modulate MR expression in
the postnatal period. Currently, we are evaluating whether these miRNAs could
be used as severity or prognostic biomarkers of sodium loss in neonates by
quantifying their expression in urinary exosomes of preterm and term infants with
the goal to better understand molecular mechanisms regulating MR expression in
the perinatal period.

DOI: 10.1530/endoabs.90.P2

P3

Late onset congenital adrenal hyperplasia after the fifth decade of life:

case series

Laura Zaiful, Roxana Dusceacz, Laura Naglabealaz, Dan Niculescu'? &

Catalina Poiana

l‘Carol Davila’ University of Medicine and Pharmacy, Bucharest, Romania;
“Department of Pituitary and Neuroendocrine Disorders, C. I. Parhon

National Institute of Endocrinology, Bucharest, Romania

Introduction

Congenital adrenal hyperplasia (CAH) is an autosomal recessive disorder that is
caused by mutations of genes involved with adrenal steroidogenesis. The
mutations mostly occur in the 21-hydroxylase gene and rarely in the 3f-
hydroxysteroid dehydrogenase gene or 11B-hydroxylase genes. Our aim is to
present a series of 3 cases of patients with late onset CAH, probably due to 21-
hydroxylase deficiency, after 50 years of age.

Case series

Patient 1 - The first patient was initially diagnosed with a 6.4/4.5 cm right adrenal
adenoma and left micronodular adrenal hyperplasia. He underwent right
adrenalectomy due to the large size of right adrenal adenoma. After surgery the
lab tests showed: low serum cortisol; ACTH =2000 pg/ml (3-66); very high LH,
FSH and progesterone; normal DHEAs; testosterone=3.06 ng/ml (1.75-7.81);
basal 17-hydroxyprogesterone =254 ng/ml; 17-hydroxyprogesterone 1h after
administration of ACTH=1154 ng/ml. After the diagnosis was established, the
patient was treated with Prednisone and Fludrocortisone. Patient 2 - The patient
was diagnosed with hypospadias at the age of 3 for which he underwent multiple
surgeries, which has only recently been corrected. He presented to our department
after having a pelvis MRI which detected the presence of a hypoplastic uterus,
vagina (opening to the urethra), ovaries and a hypoplastic prostate. The abdominal
CT showed right macronodular adrenal hyperplasia and left micronodular adrenal
hyperplasia. He had very high LH, FSH and progesterone; normal DHEAs;
testosterone=1.71 ng/ml (1.75-7.81); basal 17-hydroxyprogesterone="720
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ng/ml; 17-hydroxyprogesterone lh after administration of ACTH= 1320 ng/ml.
Unlike the first patient the lab tests showed minimal adrenal insufficiency,
therefore this patient did not require glucocorticoid and mineralocorticoid
replacement. Patient 3 - This patient presented hypospadias in the first years of
life similar the second patient. He had bilateral macronodular adrenal hyperplasia
with minimal adrenal insufficiency; high progesterone; basal basal 17-
hydroxyprogesterone=36 ng/ml; 17-hydroxyprogesterone lh after adminis-
tration of ACTH=1002 ng/ml; testosterone=1.52 ng/ml (1.75-7.81). The
mean age at diagnosis for these patients was 53.3 years. The karyotype of these
patients was 46XX. On clinical examination all three patients had missing
testicles in the scrotum and hypoplastic penis.

Conclusion

Although CAH is a very rare condition, the clinical signs and lab tests leading to
the diagnosis of these three patients were different and polymorphic. The
diagnosis after the fifth decade of life of these 46 XX patients with congenital
adrenal hyperplasia has numerous psychosocial implications, as they have a male
gender identity.

DOI: 10.1530/endoabs.90.P3

P4

Hypogonadism in men with congenital adrenal hyperplasia. A retro-
spective longitudinal analysis with a special focus on testicular adrenal
rest tumors and 11-oxygenated androgens

Matthias Auer', Christian Lottspeichz, Martin Bidlingmaierz, Hanna F.
Nowotnyma Tschaidsez, Richard Auchus® & Nicole Reisch?

'Klinikum der Universitt Miinchen, Medizinische Klinik und Poliklinik IV,
Munich, Germany; 2Klinikum der Universitit Miinchen, Munich, Germany;
3University of Michigan, Division of Metabolism, Endocrinology and
Diabetes, Ann Arbor, United States

Background

Hypogonadism is frequent in men with congenital adrenal hyperplasia (CAH) due
to 21-hydroxylase deficiency (210HD). It has recently been demonstrated that
testicular adrenal rest tumors (TART) are a source of 11-oxygenated androgens
that might impair testicular function, in addition to their local compressive effects.
Data on long-term course of testicular function in men with 210HD and the role
of potential influential factors such as presence of TART and 11-oxygenated
androgen formation is sparse.

Methods

Retrospective single-center study in 30 men with classic 210HD (n=11 with
TART, n=16 without TART, n=3 unknown). Median age at baseline was 31.0
years (IQR 26-38). The median observation period was 12 years (IQR 8-13).
Levels of testosterone (T), 17-hydroxyprogesterone (17-OHP), androstenedione
(A4) and 11-oxygenated androgens were measured simultaneously by LC-
MS/MS.

Results

On average, 43.2% (No TART) and 54.6% (TART) of all T measurements in each
individual patient were below the reference range (n.s.) with gonadotropin levels
being inappropriately normal or suppressed in most patients. In multivariate
mixed model analysis, including age, BMI, type of glucocorticoid (GC), GC-
equivalence dosage and phenotype, T levels were comparable between men with
and without TART. T levels remained stable during the observation period in men
without TART (Baseline 11.37 £ 1.52 nmol/l, last visit 12.1 £ 2.1 nmol/l) and
increased in those with TART (Baseline 9.48 + 1.68 vs. last visit 14.9 + 2.3
nmol/l (P=0.006). At baseline, the A4/T-ratio was significantly higher in men
with TART (1.39 + 1.63) than in those without (0.27 + 1.63), and there was a
Time*Group interaction, indicating a decrease in the A4/T-ratio in men with
TART (P=0.04). This resulted in a trend for the A/T-ratio being higher in men
with TART (0.5 £+ 1.6 vs 0.3 + 1.5; P=0.057) across the whole observation
period. 11-ketotestosterone levels were higher in men with TART (1.8 %+ 0.006
nmol/l) than in men without TART (0.68 + 0.006 nmol/l) but remained
unchanged over time in both groups.

Conclusion

A normal serum T does not exclude hypogonadotropic hypogonadism in men
with 210HD, which is a common problem that appears to remain stable in the
long run. The presence of TART does not have a negative effect on T-levels. In
contrast, the detection of TART should prompt further assessment, including A4,
gonadotropins, and 11-ketotestosterone, followed by treatment optimization to
improve gonadal T production.

DOI: 10.1530/endoabs.90.P4

Endocrine Abstracts (2023) Vol 90

P5

Catestatin is associated with the impairment of carbohydrate
metabolism

Olena Pankova & Oleksii Korzh

Kharkiv National Medical University, Department of General Practice -
Family Medicine, Kharkiv, Ukraine

Background

Arterial hypertension (AH) and 2 type diabetes mellitus (2TDM) are the critical
risk factors for the development of cardiovascular diseases. Catestatin (CTS) is
known as a marker of AH via its antiadrenergic and vasodilating actions, but also
can improve insulin sensitivity.

Objective

To investigate the relations between CTS levels and parameters of carbohydrate
metabolism in patients with AH, including AH with 2TDM, and establish the
prognostic potential of CTS among this population of patients.

Materials and Methods

The present study was designed as a single-center cross-sectional study and
performed in accordance with all ethical principles of the Helsinki Declaration.
The study protocol was approved by the local ethics committee. Each study
participant signed a written informed consent prior to any protocol procedures.
We enrolled in the study 136 subjects, moreover, 106 of them had primary AH
and 30 are healthy volunteers. Furthermore, 51 hypertensive patients have
comorbid 2TDM. The diagnosis of AH was established according to the 2018
ESC/ESH guidelines for the management of AH. The diagnosis of 2TDM was
determined according to the 2022 ADA Standards of Medical Care in Diabetes.
The clinical examination and medical history data, as well as blood samples, were
collected at the screening visit. The routine biochemistry parameters were
analyzed on the same day. The plasma samples for CTS determinations were
stored at -80°C for later analysis. Plasma CTS levels were measured by an
enzyme-linked immunosorbent assay (ELISA), using a commercial kit
(E4996Hu, BT Lab, Shanghai, China) according to the manufacturer’s
instructions. The data were presented as a mean+SD. Statistical significance
was defined as P<0,05. Statistical data were analyzed using SPSS statistical
software (SPSS 25.0 for Windows, IBM, Armonk, NY, USA).

Results

The mean CTS concentration was 5,38 & 1,22 ng/ml. CTS plasma levels were
significantly lower in patients with AH in comparison with control subjects
(5,024 1,09 vs. 6,64 £0,72 ng/ml; P <0,001). Moreover, the patient with AH and
2TDM had significantly decreased CTS levels compared with the hypertensive
patient without 2TDM (4,47+1,16 vs. 5,61 +0,61ng/ml; P<0,001). CTS
significantly negatively correlated with such characteristics of carbohydrate
metabolism as insulin (r=-0,382; P<0,001), glucose (r=-0,45; P<0,001),
index HOMA-IR (r=-0,481; P<0,001), and HbAlc (r=-0,525; P<0,001).
Conclusions

In this study, we established the negative associations between CTS levels and
parameters of carbohydrate metabolism, which allows us to consider CTS as a
predictor of the development of 2TDM and determines its future diagnostic
potential for both AH and 2TDM.
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Up to 40% of pheochromocytoma cases have a genetic background. The
prevalence of pheochromocytoma in neurofibromatosis type 1 (NF1) was
reported to be from 0.1 to 5.7%. However, the actual incidence of
pheochromocytoma in NF1 seems to be underestimated. Current recommen-
dations on NF1 do not include systematic biochemical screening for the presence
of pheochromocytoma. Our aim was to analyse clinicopathological characteristics
of pheochromocytoma in the course of NF1 syndrome with additional comparison
to non-NF1 cases. We performed a database search for pheochromocytoma
patients, diagnosed and treated in Endocrinology Department, University
Hospital in Cracow from 2005 to 2022. In the group of 183 patients with
histologically confirmed pheochromocytoma, 8 cases with NF1 were identified
(4.4%). The group of NFI patients comprise 4 men and 4 women. Median
patient’s age was 44 years (range: 29-70 years). Most cases were diagnosed
incidentally (6/7). The most common manifestation of the disease was



hypertension (5/8). In majority of patients (6/8), NF1 diagnosis was stated based
on clinical picture, in two cases genetic testing was performed. The median size of
the tumour was 4.2 cm (range: 2.4-10.8 cm). In all cases with preoperative 68Ga
DOTATATE PET/CT imaging (3/8), pathological tracer uptake was seen. 24-
hour urinary fractionated metanephrines were significantly elevated in 6 cases.
One patient had aggressive, metastatic tumour, which subsequently led to
patient’s death, the rest of patients remained disease-free during follow-up
(median time: 44.5 months). One patient had synchronous bilateral disease. In
three cases, accompanying neoplasms from different origin were observed
(adrenocortical carcinoma, prostate cancer, GIST of the jejunum). PASS score
was defined in 6 patients - in majority of cases it exceeded 3 (range 4-10). In 4
subjects, histopathological examination revealed composite pheochromocytoma
with ganglioneuroma component. There were no significant differences between
NF1 and non NF1 pheochromocytomas regarding sex, age, tumour size, PASS
score, levels of metanephrines. In patients with NF1, composite pheochromocy-
toma was diagnosed much more often than in non-NF1 cases (with p value =
0.003). Pheochromocytoma in the course of NFI is very often diagnosed
incidentally. Most commonly it is manifested by hypertension, which could be
easily overlooked. Sometimes it could metastasize, leading to patient’s death. A
routine hormonal assessment towards pheochromocytoma in patients with NF1
may improve patient’s safety and treatment outcomes. NF1 should be excluded in
all cases with composite pheochromocytoma, since this type of tumour is more
commonly diagnosed in NF1 patients.
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Background

There is currently no agreed consensus for the optimization and titration of
mineralocorticoid (MC) therapy in patients with primary adrenal insufficiency
(PAID).

Objective

To measure serum (sFC) and urine (uFC) fludrocortisone levels and explore their
relationship with biochemically and clinically important variables (including
treatment compliance) in order to evaluate their usefulness as markers to guide the
MC replacement titration.

Methods

Multi-centre, observational, cross-sectional study on 41 patients (median age 39
years, IQR 27-56) with PAI on MC replacement therapy (median dose 100 mg/d,
range 50-400). sFC and uFC levels (measured by LC-MS/MS), plasma renin
concentration (PRC), electrolytes (Na®, K¥), mean arterial blood pressure
(MAP), total daily Glucocorticoid (dGC, hydrocortisone equivalents) and MC
(dMC) dose, anthropometrics and assessment of GC and MC treatment
compliance were incorporated into statistical models.

Results

We observed a close relationship between sFC and uFC (r=0.434, P=0.005) as
well as between sFC and the time from the last FC dose (r=-0.355, P=0.023).
Total daily MC dose was related to dGC dose (r=0.556, P<0.001), K'Y (r=
-0.388, P=0.013) as well as sFC (r=0.356, P=0.022) and uFC (r=0.531,
P<0.001) levels. PRC was related to Na™ levels (r=0.517, P <0.001) and MAP
(r=-0.427, P=0.006), but not to MC dose, sFC or uFC . Multiple linear
regression analyses did not support a role for sFC, uFC or PRC measurements and
confirmed K* (B=-44.593, p=0.005) as the most important variable to guide
dMC titration. However, when compliance was inserted into the model, it was the
only factor affecting dMC.

Conclusions

sFC and uFC levels are not helpful in dMC titration in PAI Clinicians should
continue to rely on clinical and biochemical important variables (electrolytes,
blood pressures and symptoms) to guide their decisions on MC dose adjustment,
being aware that patient’s compliance to treatment is a major contributor for the
reliability of such clinical markers.
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Hyponatraemia is the commonest electrolyte disturbance among inpatients.
Prompt diagnosis and management of the underlying cause is important. A 49-
year-old Caucasian male presented to the emergency department with a two-day
history of fever, altered mental status, vomiting, diarrhoea and postural dizziness.
A rapid point of care RT-PCR test resulted positive for the SARS-CoV-2. A
provisional diagnosis was presented of COVID-19 encephalopathy. The patient
was usually fit and well, worked as a heating engineer and had no known
immunodeficiency. Medical history was notable for atypical polymyalgia
rheumatica treated with oral glucocorticoids more than two years prior.
Admission laboratory studies were significant for a serum sodium level of
130mmol/l. Despite supportive treatment and with normal saline his clinical
condition deteriorated over the first seventy-two hours of admission culminating
in orthostatic syncope during clinical examination on day three. Repeat laboratory
testing revealed serum sodium had fallen to 118 mmol/l. Urine sodium and
osmolality were high. Random cortisol was reported as 6 nmol/l. Following
intravenous resuscitation with high dose glucocorticoids and hypertonic saline his
condition improved with slow normalisation of serum sodium, restoration of
extracellular fluid volume and abatement of orthostatic symptoms. A
tetracosactide stimulation test was performed with t=0 min cortisol level of
9nmol/l and t=30 min 39 nmol with a pre-test serum ACTH level of 4ng/L. A t=
60 min cortisol was not performed. The remainder of the pituitary profile
including serum thyroid stimulating hormone was unremarkable. Magnetic
resonance (MR) imaging of the Sella revealed no evidence of pituitary adenoma
and subsequent MR adrenals showed bilateral adrenal atrophy. Lumbar puncture
revealed quiet cerebrospinal fluid. Adrenal antibodies were not available at the
time of writing. The patient was discharged on oral hydrocortisone and remains
well at three months follow up. The presumptive diagnosis in this case is acute
SARS-CoV-2 infection precipitating acute adrenal crisis in a predisposed
individual. The unexpectedly low plasma ACTH was surmised to be due to
acute illness. The patient awaits formal endocrinological evaluation. This case
highlights the importance of prompt diagnosis and expedient management of
hyponatraemia and particularly in high stakes cases where the underlying
mechanism is adrenal failure. Although an uncommon cause of hyponatraemia it
is critical to exclude adrenal insufficiency when approaching such patients.
Timely recognition of adrenal crisis is associated with reduced complications and
mortality associated with this disease.
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Introduction

Low-dose dexamethasone suppression test is used to screen for excess cortisol
production (Cushing’s syndrome). It is recommended to use cut-off for
suppression of serum cortisol (SC) < 50 nmol/l after 1 mg dexamehason
suppression test (DST). Plasma dexamethasone levels are affected by many
factors resulting in lower test specificity. Simultaneous analysis of dexametha-
sone and cortisol levels can improve diagnostic accuracy of DST. We used cut-off
level of plasma dexamethasone > 3 nmol/l, which was validated in our previous
study. The aim of the study was to detect the rate of false positive results by
measuring plasma dexamethasone level after DST.
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Methods

The prospective study of DST was carried out in 116 patients (71 female, 45 male)
and 100 healthy controls (60 female and 40 male). The patients’ cohort consisted
of individuals with unilateral adrenal lesion (n=28), bilateral adrenal lesion
(n=30), pituitary tumor (n=21) and clinically suspected Cushing’s syndrome
(n=237). Serum cortisol was determined by chemiluminescence immunoassay
(Atellica Siemens). Plasma cortisol and dexamethason were determined by liquid
chromatography with tandem mass spectrometry (2D-LC-MS/MS).

Results

Sixty-nine patients (59%) achieved SC <50 nmol/l. All of them had sufficient
plasma dexamethasone level (>3 nmol/l). Forty-seven patients (41%) had SC
> 50 nmol/l, out of whom 44 achieved sufficient plasma dexamethasone levels
while three did not. In this group of 47 patients further endocrinological
examination ruled out hypercortisolism in 20 patients including 3 patients with
insufficient dexamethasone levels and confirmed overt Cushing’s syndrome in 16
patients. Eleven patients were found to have possible autonomous cortisol
secretion. In the group of 100 healthy controls, SC <50 nmol/l was reached in 91
cases (91%). Nine individuals had SC > 50 nmol/l, out of whom two patients had
a level of plasma dexamethasone <3 nmol/l. In all nine individuals further
endocrinological examination excluded hypercortisolism.

Conclusion

2D-LC/MS/MS is considered to be the golden standard in the analysis of both
steroid hormones and dexamethasone. Insufficient plasma dexamethasone levels
were found in 2% of subjects and were therefore the cause of false positivity of
1 mg dexamethasone suppression test. Simultaneous measurement of plasma
dexamethasone and cortisol improved the specificity of DST. The results confirm
that DST can be falsely positive even in healthy individuals with sufficient levels
of dexamethasone.
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Aim

To evaluate the prevalence and incidence of type 2 diabetes in patients with
nonfunctioning adrenal incidentalomas (NFAI) and autonomous cortisol
secretion (ACS) coming from a cohort of adrenal incidentalomas consecutively
evaluated in a tertiary hospital in a predefined period (2013-2020).

Methods

In this retrospective study, adrenal incidentalomas > 1lcm with ACS and NFAI
were included. ACS was defined by a post-dexamethasone suppression test (DST)
serum cortisol > 1.8 pg/dl, in the absence of signs of hypercortisolism, and NFAI
as a DST <1.8 pg/dl and no biochemical evidence of other hormonal
hypersecretion.

Results

Inclusion criteria were met by 709 patients, 231 with ACS and 478 with NFAI At
the diagnosis of the adrenal incidentaloma, type 2 diabetes was present in in 172
(24.3%) patients, 13 were under treatment only with life-style changes (diet and
exercise), 98 with oral antidiabetics, 16 with insulin in monotherapy and 45 with
insulin and oral antidiabetic drugs in combination. No difference in its prevalence
was found between patients with ACS and NFAI (27.7% vs. 22.6%, P=0.137).
Neither in the proportion of type 2 diabetic patients under insulin therapy (33.9%
vs. 23.1%, P=0.130). However, fasting plasma glucose and HbAlc levels were
significantly higher in patients with ACS than with NFAI (112.3+35.56 vs
105.0429.05 mg/dl, P=0.004 and 6.5+1.36 vs. 6.1+£0.89%, P=0.005,
respectively). Furthermore, patients with type 2 diabetes had higher urinary
free cortisol (54.8 +101.52 vs. 38.3+29.08 pg/dl; P=0.039) and late-night
salivary cortisol levels (5.0+5.73 vs. 3.5£3.57 pg/dL, P=0.010) than those
without type 2 diabetes. After a media follow-up of 28 months [IQR 2.0-125.3], a
total of 24 patients developed type 2 diabetes. No differences in incidence were
found between patients with ACS and NFAI (HR 1.17, 95% 0.52-2.64).
Conclusion

Type 2 diabetes affects a quarter of patients with adrenal incidentalomas, with no
differences in its prevalence and incidence in patients with ACS and NFAIL
However, the glycemic control seems to be worse in those who have associated
ACS. Also, higher levels of urinary and salivary cortisol are found in patients with
type 2 diabetes compared to those without type 2 diabetes.
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Purpose

Diagnosis of adrenal lesions requires hormonal investigation and morphological
characterization; when CT and MRI imaging are equivocal, 18F-FDG-PET/CT
could be a useful tool, although sensitivity and specificity varied among cohorts.
The use of tumour-to-liver maximum standardized uptake values (SUVratio) was
found to be accurate, but the best threshold value has not been identified yet. A
SUVratio > 1.5 was associated with malignancy with a good performance. The
aim of the study was to evaluate the performance of the SUVratio > 1.5 in our
heterogenous population.

Patients and methods

Retrospective analysis of Endocrinology, Surgery and Oncological Units on
patients who received care for adrenal lesions (2013-2022). The cohort was
narrowed down to patients who underwent 18F-FDG-PET/CT to assess the risk of
malignancy for adrenal nodules. Benignity was defined by histology or when the
lesion remained stable or had a minimal increase in diameter (<20% and <5
mm) on the 12-month follow-up imaging. The performance of SUVratio > 1.5
proposed and the optimal SUVratio in our population was calculated by ROC
curves.

Results

177 patients with adrenal lesions were selected; of them, 36 underwent 18FDG-
PET/CT and were included (17 M/19 F, age at diagnosis 61.2 +11.7 years); 6
patients had bilateral lesions, leading to a total of 42 adrenal lesions (diameter
36.1 £20.3 mm). Twenty-nine lesions were classified as benign, 11 as malignant
and 2 as pheochromocytomas. Considering malignancies, 8 patients had adrenal
metastases (2 of them bilateral) and 1 adrenocortical carcinoma (ACC). The
diagnosis of adrenal masses with a SUVratio > 1.5 was: 10 adrenal metastases,
1 ACC, 2 non-functioning adrenal adenomas, 1 adrenal hyperplasia and 1
pheochromocytoma. In the whole population, the SUVratio agreed with the
diagnosis in 38 cases (90.5%); in the 4 discordant cases with a SUVratio > 1.5
and non-malignant lesion, the diagnosis was: 2 non-functioning adenomas,
1 hyperplasia, and 1 pheochromocytoma. The SUVratio cut-off of 1.5 showed
100% Sn, 87% Sp, 73% PPV, and 100% NPV. The SUVratio cut-off calculated in
our population was 1.55 (Sn 100%, Sp 73.7%, AUC 0.868), with similar values
excluding both pheochromocytomas and metastases from the analysis (SUVratio
cut-off 1.49, Sn 100%, Sp 96.3%, AUC 0.988).

Conclusion

18F-FDG PET/CT could help in decision making process avoiding unnecessary
surgery. The SUVratio cut-off of 1.5 has a good performance in a heterogenous
population with adrenal lesions.
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Background

Tertiary adrenal insufficiency (TAI) is a complication of long-term exogenous
steroid use which results in suppression of the hypothalamic-pituitary-adrenal
(HPA) axis. The short synacthen test (SST) is used to assess HPA axis function
and recovery during glucocorticoid weaning. This study examined the effect of
steroid preparation, dosage and therapy duration on HPA axis suppression.
Method

A retrospective analysis of 950 SSTs performed between 2016 and 2021. Of these
950, 772 (81%) were first SSTs and 178 (19%) were repeat SSTs. Patients under
investigation for TAI were identified (= 512) and included in the analysis, those
with suspected primary or secondary adrenal insufficiency were excluded. Data



collected included patient demographics, details of steroid use and where
available 9am cortisol, baseline ACTH and SST results.

Results

Of the 512 patients 35% failed the SST (peak cortisol <420 nmol/l, ROCHE
GEN 2). 33% of those receiving oral steroids had evidence of TAI, compared to
22% and 6% of those receiving inhaled or topical monotherapy, respectively.
Most at risk of HPA axis suppression were patients taking combination therapy of
oral with either inhaled or topical steroids, with evidence of TAI in 44% and 41%
respectively. No patients receiving both topical and inhaled steroids had evidence
of TAI Prednisolone equivalent dose did not differ significantly between those
who passed or failed their SST (mean 5.39mg vs 6.01mg, P=.54). Total steroid
duration was not a predictor of HPA axis recovery [recovery 63.7 months vs non
recovery 70.5 months, P=.64]. 178 repeat SSTs were conducted in 125 patients
who failed initial SST. The mean number of repeat SSTs in this cohort was 1.5
(SD 1.1, range 1-8). Overall, 34% of patients undergoing repeat SST
demonstrated recovery of the HPA axis with a mean time to recovery of 13.2
months (SD 9.8, range 2.5-49).

Conclusion

Those most at risk of HPA axis suppression are groups on combination therapy of
oral with either inhaled or topical preparations, this is of particular relevance to
patients with conditions such as asthma or eczema where severe disease can often
necessitate dual therapy. 67% of patients on oral steroids had no evidence of TAIL
Mean prednisolone equivalent dose or steroid duration did not predict HPA axis
recovery. 34% patients undergoing repeat SST testing demonstrated recovery of
the HPA axis, indicating that with careful medication adjustment many patients
can reverse a suppressed HPA axis.
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Introduction
Osilodrostat is the newest approved steroidogenic inhibitor drug for the treatment
of Cushing’s syndrome (CS). In this presentation, we describe 3 patients who
experienced an unexpectedly prolonged adrenal insufficiency following inter-
ruption of this treatment.
Methods
A monocentric retrospective analysis (October 2019 to January 2023) of ACTH-
dependent CS patients controlled with Osilodrostat was performed to identify
patients with proven adrenal blockade persisting at least 4 weeks after cessation of
Osilodrostat. Hormonal evaluation included basal serum cortisol, and DHEA-S as
well plasma ACTH, aldosterone and renin levels determination. Stimulation test
results with ACTH 250mcg and CRH 100mcg injection were also analyzed, when
available.
Results

We identified 25 CS patients controlled by Osilodrostat and 5 among them
experienced an unplanned treatment interruption due to adverse events or drug
intolerance. Persistence of adrenocortical blockade was observed in 3 of those
patients and lasted from 6 weeks to 9 months depending on cases. The reasons for
Osilodrostat interruption were either a skin eruption (case 1) or a severe adrenal
insufficiency secondary to infectious episodes (cases 2 and 3), requiring
mineralocorticoid supplementation in the most acutely ill patient (case 3).
Osilodrostat daily doses were 2, 4 and 10 mg/day at the time of interruption,
respectively. Total Osilodrostat treatment duration before cessation did not seem
to predict the severity of this outcome. On their latest hormonal evaluation, every
patient showed an insufficient serum cortisol peak response to ACTH stimulation
test, although 2/3 patients had a normal basal cortisol serum value > 250 mmol/l.
Basal ACTH was high (>13 pmol/l) in the 3 patients. DHEA-S values were
suppressed in all cases under Osilodrostat treatment and remained low during all
the follow-up duration after cessation. At the latest available follow-up,
Fludrocortisone supplementation was still necessary in the patient with
mineralocorticoid deficit (case 3). CRH test was performed in 2 patients showing
a significant response of ACTH but not of cortisol.
Conclusion
The duration of adrenal blockade in these 3 patients is hardly explained by the
drug’s half-life (~4h) and remains to be elucidated. Additional research is also
needed to identify predictors of this long-term effect on adrenal function. This
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highlights the importance of monitoring adrenal function and preventing adrenal
crisis in patients at risk even after Osilodrostat interruption.
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Background

Chronic opioid use may lead to adrenal insufficiency (AI) due to suppression of
the hypothalamic-pituitary-adrenal axis. We aimed to determine incidence of Al
and mortality in patients treated with chronic opioid therapy in a standardized
geographically well-defined population.

Methods

In this population-based cohort study we assessed the standardized incidence rate
of first time met chronic opioid use and adrenal insufficiency in adult residents of
Olmsted County, MN, USA, from January 1, 2005, to December 31, 2021. The
Rochester Epidemiology Project was used as a database since it links medical
records for all patients in Olmsted County since 1966. Incidence rates were
standardized for age and sex according to the 2020 US white population. Chronic
opioid use was defined as opioid therapy for at least 3 months of consecutive use
of either transdermal fentanyl or oral opioids based on prescription database. Al
was defined based on presence of chronic (= 6 months) glucocorticoid therapy.
Elixhauser morbidity index was used.

Findings

Between 2005 and 2021, 8359 patients (mean age 60.8 years, 60% women) were
identified to have chronic opioid use. Standardized incidence rates for chronic
opioid use decreased from 533 (95% Confidence Interval, CI 484-583) per 100
000 person-years in 2005 to 138 (95% CI 116-159) in 2021. After 15 years of
follow-up and adjusting for the competing risk of death, an estimated 11.3% (95%
CI 10.4-12.3%) of patients treated with chronic opioids met criteria for Al at a
mean age of 64.8 years (61% women). When compared to referent subjects, and
after adjusting for age, sex, prior hospitalizations, morbidity index, and year of
index date, patients on chronic opioids were at higher risk to be diagnosed with Al
(Hazard ratio, HR of 2.2, 95% CI 1.9-2.6). When compared to referent subjects,
and after adjusting for morbidity index, history of hospitalizations, age, and sex,
and Al, patients treated with opioids had a higher mortality (HR 1.74, 95% CI
1.61-1.87). Diagnosis of Al was independent predictor of mortality in patients
treated with chronic opioids (HR 2.27, 95% CI 2-2.58).

Interpretation

We show a decrease in chronic opioid use between 2005 and 2021. Patients
treated with chronic opioids demonstrated a 11.3% of cumulative incidence of Al
Patients treated with chronic opioids and concomitant AI had higher mortality
even after adjusting for morbidity and prior hospitalizations.
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The neonatal immune system is not fully developed, making neonates more
susceptible to early-life infection. Early-life activation of the immune system has
lasting implications for health and disease. Glucocorticoids (GCs) are steroid
hormones that modulate the immune response and increase in response to immune
activation. GCs are produced by the adrenal glands and also by lymphoid organs
(e.g., bone marrow, thymus, spleen). In neonatal mice, GC levels increase acutely in
blood and lymphoid organs in response to the endotoxin, lipopolysaccharide (LPS,
derived from E. coli). Yet, it is not known how early-life LPS exposure affects
lymphoid organ GC levels in adulthood. We assessed whether LPS administration
during the neonatal period (‘first hit’) in mice affects GC regulation in blood and
lymphoid organs in adulthood when challenged again with LPS (‘second hit’). We
administered LPS (50 pg/kg i.p.) or saline (vehicle control) to male and female
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C57BL/6J neonatal mice at post-natal day (PND) 4 and 6. We further split the mice
into two groups and administered LPS (50 pg/kg i.p.) or saline in adulthood (PND90)
(2x2 design). 4 hr after LPS administration at PND90, we collected whole blood,
bone marrow, thymus, and spleen. We bisected the tissues and measured a panel of
10 steroids via liquid chromatography tandem mass spectrometry (LC-MS/MS) and
transcripts of key steroidogenic enzymes (Cypllbl, Hsdl1bl, Hsdl11b2), GC
receptor (GR), and mineralocorticoid receptor (MR) via RT-qPCR. Neonatal LPS
treatment altered LPS-stimulated, but not baseline, GC levels in adult mice.
Specifically, neonatal LPS treatment increased lymphoid, but not blood, levels of
corticosterone (main active GC in mice) and 11-dehydrocorticosterone (corticos-
terone metabolite) in LPS-treated males, but not females. Transcripts of key
steroidogenic enzymes were present in all lymphoid organs, and there were effects of
neonatal treatment in LPS-treated adults for some transcripts. Transcripts of GR and
MR were present in all lymphoid organs, and neonatal LPS treatment decreased GR
and MR transcript levels in the spleen of LPS-treated males and females. These
results suggest that LPS exposure during early life has long-term effects on GC
signaling in lymphoid organs. Importantly, these data demonstrate that lymphoid
organs modulate local GC levels independently of circulating GC levels. Local GC
production is a potential mechanism by which early-life bacterial infections can exert
long-lasting programming effects on the immune system.
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Background

Primary adrenal insufficiency (PAI) has been associated with increased risk of
infection, adrenal crises and a higher mortality rate. This is caused by altered
circadian cortisol profiles, which ultimately lead to immune cell dysregulation. In
this study, we aim to characterize differences in immunophenotype of PAI
patients of three different etiologies.

Methods

Cross-sectional single center study including 28 patients with congenital adrenal
hyperplasia (CAH), 27 patients after bilateral adrenalectomy due to Cushing’s
syndrome (BADx), 21 patients with Addison’s disease (AD) — all substituted with
a stable daily median dose of 25 mg hydrocortisone (IQR 5 mg for BADx and AD
and IQR 10 mg for CAH) — and 52 healthy controls. Peripheral blood
mononuclear cells were isolated and used for analysis of immune cell subsets
using multicolor flow cytometry after four-hour stimulation with phorbol
myristate acetate (PMA)/Ionomycin, as well as a K562 based natural killer
(NK-) cell cytotoxicity assay and qPCR analysis of clock gene expression.
Results

The percentage of IFNy-secreting T helper (Thl) in AD (P=0.0024) and
cytotoxic (Tcl) cells in CAH (P=0.0055) and AD patients (P=0.0075) was
significantly reduced compared to controls. We additionally observed a
downregulation of the percentage of IL-4* Th2 cells in AD patients
(P=0.0157) and Tc2 cells in AD (P=0.0154) and CAH patients (P=0.0012)
compared controls. IL-17 producing T-cells were also downregulated in patients
with AD compared to the other patient groups and controls (P <0.0001). NK-cell
cytotoxicity (NKCC) was reduced in all subsets of PAI patients compared to
controls with the smallest change in patients with CAH (mean specific lysis
57.5% in controls, 21.7% in CAH, -0.5% in AD and -28.7 in BADX). Activated
NK-cell percentages were upregulated in BADx (P=0.0008) and AD patients
(P=0.0348) compared to controls, also expressed as an increase in degranulation
marker CD107a expression (BADx P <0.0001; AD P=0.0002). In contrast to
NK-cell activating receptors, expression percentage of NK-cell inhibiting
receptor CD94 was upregulated in both BADx and AD patients (P <0.0001).
Conclusion

This study presents novel data on immunophenotypic differences in subsets of
PAI of differential etiology. Further analysis of potential influencing factors of
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immune regulation is necessary to determine the impact of imprinting effects of
long-term GC excess and effects of elevated glucocorticoid and androgen
precursors or 110xC19 concentrations.
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Purpose

To gain an understanding of lived experiences of the role of family and carers
during an acute episode of adrenal crisis through qualitative interviews with
family carers. To gain an understanding of the role of family members and cares
during an acute episode and to make recommendations for future standards of
care in supporting family and carers to support self-management for loved ones,
and health care professionals.

Methods

This study used the Braun and Clarke’s 2006 approach to thematic analysis to
explore qualitative data derived from five focus-group interviews to investigate
the impact of Adrenal Insufficiency (AI) on family members and carers. Stratified
by Adrenal Insufficiency type and country of residence in depth interviews were
conducted to gain insight and understanding of the barriers and enablers to
adherence, self-management to treatment, preventative strategies to minimise the
risk of AC, and the provision of patient education and care services during the
COVID - 19 Pandemic. Purposive sampling methodology was used to select a
sample of participants which were recruited via Patient Advocacy Groups or
patient charities providing support for adrenal insufficiency in the UK (emailing
lists and social media). Participants were allocated to their respective groups on a
first come-first- serve basis based on their Al type, and country of residence.
Results

Five themes were identified with a total of 18 sub themes. The five main themes
were inadequate awareness of Al of the holistic considerations of Al, individuals
with Al are experts in their management, lack of access to endocrine specialists to
help live well with Al lack of Al treatment knowledge in health care professionals
and limited practical and emotional support. The family carers reported issues with
gaining access, lack of appointments over the last 2 years and a lack of knowledge
of Al by HCPs, which in some cases resulted in initial misdiagnosis of other
conditions such as COVID-19 instead of an AC. A large portion of the feedback
received from the focus group interview suggested that the education and training
given for the emergency kit was severely lacking. Family carers reported accessing
patient advocacy groups (PAGs), extremely helpful in accessing resources for
clinical information and as a support mechanism.

Conclusion

The finding will support and guide international standards of care services for
families and healthcare professionals, and will inform future researc