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European Journal of Endocrinology Award Lecture
AP1

The regulation of human brown adipose tissue
Roland Stimson
University of Edinburgh, Edinburgh, United Kingdom

The obesity epidemic has underlined the need for new treatments to aid weight
loss and prevent the associated cardiometabolic sequelae of obesity. The
relatively recent discovery of brown adipose tissue (BAT) in adult humans has
revived interest in activating this tissue to increase energy expenditure as a novel
treatment for these conditions. BAT is a thermogenic organ that generates heat to
maintain body temperature in a cold environment. While BAT mass and activity
are reduced in obesity, BAT is a plastic organ and activity can be increased in
response to certain stimuli such as repeated cold exposure. In addition, the
presence of BAT in obese subjects is associated with improved metabolic health
and reduced incidence of cardiovascular disease. Therefore, it is important to
determine how to safely increase BAT mass and thermogenesis to determine its
therapeutic potential. However, our understanding of the pathways regulating
human BAT remains limited, in part due to its location and the difficulty in
quantifying activity in vivo. To improve our understanding of human brown
adipose tissue function, we have performed a series of physiological studies in
healthy volunteers using techniques such as PET imaging, microdialysis and
thermal imaging. We have determined key differences in the regulation of brown
adipose tissue function between species, such as identifying how glucocorticoids
regulate brown adipose tissue activation in humans. We have also determined
how brown adipose tissue utilises energy substrates to fuel thermogenesis. Most
recently, we have undertaken hypothesis-free transcriptomics in human brown
adipocytes to identify novel pathways regulating BAT function and have
demonstrated their relevance in vivo. Understanding the pathways regulating
cold-induced thermogenesis in humans may ultimately lead to novel therapies to
enhance energy expenditure and improve metabolic function.

DOI: 10.1530/endoabs.81.AP1

The Geoffrey Harris Award Lecture
AP2

Abstract unavailable
DOI: 10.1530/endoabs.81.AP2

The Transatlantic Alliance Award Lecture
AP3

Growth Hormone: An Adult Endocrine Misnomer

Vera Chesnokova, Svetlana Zonis & Shlomo Melmed

Pituitary Center, Department of Medicine, Cedars-Sinai Medical Center,
Los Angeles, California, United States

Growth hormone (GH) secreted by the anterior pituitary gland regulates skeletal
growth, metabolism and body composition. Although several of these actions are
mediated by production of hepatic and local tissue IGF1, GH also acts
independent of IGF1. GH is mainly produced from the pituitary as a systemic
endocrine hormone, yet is also expressed in local tissues acting in an
autocrine/paracrine/intracrine manner. Locally produced non-pituitary GH
(npGH) signals the GHR to induce epithelial cell proliferation by suppressing
p53, thereby enabling epithelial cell proliferation. Although endocrine GH levels
drop markedly with aging, npGH increases with aging, blocking repair of age-
associated DNA damage. Consistent with these findings, npGH is a component of
the senescence-associated secretory phenotype thereby enabling a pro-prolif-
erative epithelial milieu. As p53 is increased in vivo by blocking GHR signalling
these mechanisms may explain the known cancer- protective effects of GH
deficiency and GHR signaling disruption, as well as contributing to age-
associated pathologies. Thus, GH is a powerful inducer of skeletal growth during

24th European Congress of Endocrinology

childhood,and maintains body composition in the adult, after maturation and with
aging, GHR actions are transformed to accumulate DNA damage. Unraveling
these mechanisms supports a hypothesis whereby adverse aging-related processes
are in fact accelerated by GHR signalling. This notion supports the protective
function of low circulating GH during aging, and also would call for vigilance
against inappropriate adult GH abuse .This premise also supports the potential for
trials designed to block GH action to enable extended healthspan. These insights
point to pituitary and non-pituitary adult GH as a regulator of DNA damage
contributing to the cellular micro-environment in addition to functioning as a
promoter of skeletal growth.

DOI: 10.1530/endoabs.81.AP3

Clinical Endocrinology Trust Award Lecture
AP4

Setting the scene for (rare) endocrine diseases in Europe
Alberto M Pereira
Amsterdam UMC, Amsterdam, Netherlands

My research focuses on the long-term consequences of pituitary diseases, and on
the effects of stress hormones on the central nervous system (CNS) in specific.
This has elucidated long-term effects of hormone excess on the CNS, as well as on
other organs that affect stress-resilience, and consequently, general well-being
and quality of life. This profoundly affects our understanding of the biological
effects of stress hormone excess on the CNS, and on the care for patients with
specific rare endocrine conditions. Endocrine tumours are characterized by low
incidence, genetic predisposition (either isolated or as manifestation of a
hereditary tumour syndrome), abnormal hormone secretion and expression of
hormone receptors, specific genetic patterns, and generally slow growth. The
special biology provides unique opportunities for systems biology and for
development of targeted therapies. The complexity precludes that the diagnosis
and treatment modalities fit in standard concepts of care, and the low prevalence
implicates that screening and clinical decision making is very important. The
installation of the European Reference Networks formed the foundation to
improve quality and safety and access to highly specialized health care across
Europe for patients affected by rare, or low prevalence and complex conditions.
The European Reference Network on Rare Endocrine Conditions (Endo-ERN)
covers specific expertise from birth to senescence and provides equal
responsibilities for patient representatives and health care providers. The scope
and mission of Endo-ERN is complex but ultimately will thrive toward reducing
health care inequalities across Europe.
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Great impact in low quantities - thyroid hormones, trace elements and
endocrine disruptors

Josef Kohrle

Institut fiir Experimentelle Endokrinologie, Charité Universitdtsmedizin
Berlin, Berlin, Germany

Thyroid hormones (TH) regulate (brain) development, growth, body tempera-
ture, most pathways involved in energy and structural metabolism as well as
anabolic and catabolic reactions. Inadequate availability of essential trace
elements (iodine, selenium, iron, zinc) limits TH biosynthesis, metabolism and
action. Endocrine-disrupting chemicals (EDC), i.e., exogenous chemicals or
their mixtures, can interfere with any aspect of TH synthesis, distribution,
transport, metabolism, and action via (non-)canonical T3 receptor mediated
signalling. Only a limited number of EDC exert their adverse effects by directly
interfering with follicular TH production. Majority of EDC effects occurs by
disruption of protein-protected TH distribution via bloodstream, specific TH
transport across cellular membranes and/or intracellular (in-)activation and/or
TH metabolism. This pre-receptor control of local T3 availability to intracellular
T3 receptors, which act as ligand-modulated transcription factors for gene
expression, represents the main operation field for EDC in the TH system (THS).
Only few EDC modulate functions of T3 receptors, which contrasts adverse
EDC actions on the sex steroid dependent reproductive processes, most of which
are known to be associated with direct disruption of sex steroid receptor
functions. Thus, individual blood TH concentrations only provide limited
information about adverse action and consequences for EDC exposed
individuals, e.g., mother-child pairs. TH, trace elements and EDC exert their
direct and permissive effects in very low, locally regulated, physiological
concentrations frequently not reflected at the systemic level as impressively
illustrated during TH-regulated amphibian metamorphosis, embryonal develop-
ment of fish or mammalian species, including humans. Considering that
anthropogenic mass recently exceeded our blue planet’s biomass, we must
minimize exposure to EDC, contained in and released from anthropogenic
products, as EDC interfere already at very low concentrations with the THS.
Concomitantly, the THS needs to be fortified and protected by globally adequate
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supply with those essential trace elements (I, Se, Fe) required for its proper
function.
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Diabetic kidney disease: after years of darkness came light — finally new
options for treatment!

Peter Rossing'~

Steno Diabetes Center Copenhagen, Gentofte, Denmark; “Department of
Clinical Medicine, University of Copenhagen, Copenhagen, Denmark

Unfortunately diabetes is a growing problem with now more than 537 million people
worldwide having diabetes according to International Diabetes Federation. Excess
morbidity and mortality in diabetes is related to the development of diabetic kidney
disease seen in 30-40%, which not only causes end stage kidney disease, but also
increases risk for cardiovascular events and mortality, which is the leading cause of
death. Treatment of diabetic kidney disease has been control of glucose, lipids, and
blood pressure including blockade of the renin angiotensin system, but the residual
risk on optimal treatment was large. Multiple interventions have been tested and failed
in this condition, but in the past few years, we have suddenly been able to find new
treatment options. First cardiovascular outcome trials in diabetes found the SGLT2
inhibitors reduced progression of kidney disease or heart failure, and GLP1 receptor
agonists reduced cardiovascular events and maybe also improved kidney parameters.
Then an endothelin receptor antagonist demonstrated reduced progression of kidney
disease, and most recently the nonsteroidal mineralocorticoid receptor antagonist
finerenone demonstrated reduction in progression of kidney and cardiovascular
disease. Now we suddenly have the opportunity to improve on the most deadly
complications to diabetes with several interventions, and as they work on different
disease pathways (hemodynamic, metabolic, inflammatory) data suggest they can be
combined with extra benefit for the person with diabetes. Now implementation is key,
and quality monitoring systems should be in place to ensure this.
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Fatty bone stem cells

Clifford Rosen

Center for Clinical and Translational Research, Maine Medical Center
Research Institute, Scarborough, United States

Bone marrow adipose tissue represents a unique depot surrounded by
hematopoietic elements and trabecular bone. It expands during aging, and is
dynamic in response to hormonal, nutritional and mechanical stimuli. The skeletal
response to the increase in marrow adipocyte number and/or size is a relevant
consideration, particularly since bone marrow adipose tissue is enhanced in states
with low bone mass or rapid bone loss. Excess or deficient nutrient intake are
powerful inducers of bone marrow adiposity in both humans and mice. We
previously showed that 30% calorie restriction in mice stimulated bone marrow
adiposity and drove bone loss. This led us to determine if fasting in humans also
caused bone loss and expansion of marrow adipocytes. Volunteers were fasted for
10 days or given a high calorie diet for 10 days; bone marrow aspirates and skeletal
quantitation was determined by uCT and MRI. Fasting induced a 10% increase in
marrow fat, which was rapidly reversed by a 2 week return to a normal diet. In
pathway analysis from marrow adipocytes using RNAseq, recruitment of
progenitors (adipogenesis) was the major network activated, followed by the
complement pathway. qRT-PCR demonstrated that adipsin, complement factor D
(CFD), was one of the most up-regulated genes in the marrow adipocytes. In vitro
analysis of adipocytes from the marrow of 30% CR mice revealed increased CFU-F
and alkaline phosphatase staining, and enhanced adipogenic markers with
increased oil-red O staining but suppressed genes associated with impaired in vitro
osteogenesis. CFD mRNA was markedly increased similar to the human data.
Addition of adipsin suppressed bone marrow stromal cell osteogenesis, and
reduced gene expression for collal, osteocalcin and other bone markers. Taken
together, nutrient intake regulates bone marrow adiposity and influences skeletal
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remodeling. We are now studying if intermittent fasting, which now is an extremely
popular weight loss program, can cause bone loss and increased marrow adiposity.
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Old dogmas and new players in puberty and reproduction
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Instituto Maimdnides de Investigacion Biomédica de Cordoba (IMIBIC);
Department of Cell Biology, Physiology and Immunology, University of
Cordoba, Cordoba, Spain; Hospital Universitario Reina Sofia, Spain;
CIBER Fisiopatologia de la Obesidad y Nutricion, Instituto de Salud Carlos
III, Cordoba, Spain; Institute of Biomedicine, University of Turku, Turku,
Finland

Reproduction, as essential function for the perpetuation of species, is controlled
by precise maturational programs and sophisticated regulatory circuits, which
have been the subject of active research. Seminal findings in the last decades of
the 20th century set basic dogmas in reproductive endocrinology, including the
identification of gonadotropin-releasing hormone (GnRH), as the master
hypothalamic signal controlling reproduction, and the initial characterization of
complex networks of central transmitters and peripheral hormones, from
glutamate and GABA to nitric oxide and leptin, as key modulators of puberty
and fertility. In fact, by the turn of the Millennium, there was the perception that
the fundamentals of the neuroendocrine systems governing the reproductive axis
had been already exposed, thus leaving little room for major conceptual
developments in this apparently exhausted field of contemporary Endocrinology.
Reality, however, turned out to be much more exiting, so that in the last twenty
years, we have witnessed groundbreaking findings in this area, epitomized by the
discovery of the reproductive roles of kisspeptins. These have not only
revolutionized our understanding of the mechanisms controlling puberty and
reproduction, but have also boosted kind of a New-Age in reproductive research,
where basic, translational and clinical studies have surfaced novel players,
neuroendocrine circuits and molecular regulatory mechanisms responsible for the
precise control of the reproductive axis along the lifespan. Some examples of
these recent developments will be summarized in this lecture, which aims also to
identify new avenues for further progress of this fertile area of modern
Endocrinology.

DOI: 10.1530/endoabs.81.PL5

Thyroid Hormone Resistance, Diagnosis and Treatment
PL6

Thyroid hormone resistance, diagnosis and treatment
Carla Moran
Department of Endocrinology, UPMC Beacon Hospital, Dublin, Ireland

Resistance to Thyroid hormone (RTH) encompasses various disorders of Thyroid
Hormone (TH) Action, including defective signalling through TH Receptors
(RTH alpha, RTH Beta), abnormal TH metabolism (Selenoprotein deficiency)
and altered cellular entry of TH (MCTS defects). In this talk, I will focus on RTH
alpha and beta. RTH beta is usually associated with mutations in the THRB gene
and is often readily identified, due to the associated typical biochemical pattern of
raised TH levels and non-suppressed TSH. Resistance to the action of TH occurs
in tissues expressing the beta form of the TH receptor (hypothalamus, pituitary,
liver), but TR alpha expressing tissues are exposed to elevated TH levels. Patients
with Resistance to Thyroid Hormone alpha (RTH alpha; due to mutations in the
THRA gene) are highly challenging to identify because many patients only have
mildly abnormal (or even normal) thyroid hormone levels. Resistance to the
action of TH occurs in tissues expressing the alpha form of the TH receptor (bone,
skeletal muscle, brain and heart). The clinical features/phenotype of both
RTHalpha and RTHbeta are highly variable; from mild developmental delay to
severe learning impairment and disability in RTHalpha, and asymptomatic states
to significant tissue specific thyrotoxicosis in RTHbeta. Treatment for RTHbeta is
not always required, but beta-blockade and tri-iodothyroacetic acid (TRIAC) can
be considered. Many patients with RTHalpha respond to thyroxine therapy, but
optimal dosing schedules and treatment targets are not known.
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Endocrine-disrupting chemicals: scientific, economic,
regulatory, and policy implications
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Endocrine-disrupting chemicals: scientific, economic, regulatory, and
policy implications

Leonardo Trasande'*3

"™NYU School of Medicine, New York, United States; 2NYU Wagner School
of Public Service, New York, United States; 3N'YU School of Global Public
Health, New York, United States

Endocrine disrupting chemical (EDC) exposure contributes to disease and
dysfunction, with annual costs >2% GDP in the US and >1% in Europe.
Differences in policy explain differences in disease burden and cost. In Europe,
general principles for EDCs call for minimization of human exposure,
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identification as substances of very high concern, and ban on use in pesticides.
In the US, screening and testing programs are focused on estrogenic EDCs
exclusively, and regulation is strictly risk-based. Since our reports describing 15
probable exposure-outcome associations due to EDCs, there has been a deepened
understanding of their effects on human health. We have reviewed subsequent
additions to the literature and identified new exposure-outcome associations with
substantial human evidence. Although systematic evaluation is needed of their
probability and strength, the growing evidence supports urgent action to reduce
exposure. We suggest: expanded and comprehensive testing to conclusively
identify EDCs, and a shift from a flawed, risk-based paradigm to one that
proactively excludes chemicals with some evidence of hazardous properties. An
international initiative on EDCs supported by the UN could address the
weaknesses related to hazard identification and provide much-needed guidance
for policies globally.
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Genetic and epigenetic basis of PCOS heritability
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Prenatal androgen exposure causes transgenerational epigenetic
transmission of PCOS

Elisabet Stener-Victorin

Department of Physiology and Pharmacology, Karolinska Institutet,
Stockholm, Sweden

In a register-based and case-control studies it has been shown that daughters of
women with or without PCOS have a five-fold increased risk of being diagnosed
with the syndrom. Moreover, sons born to a mother with PCOS have two to three-
fold increased risk of being obese. But how PCOS is inherited is unclear as PCOS
loci identified by genome-wide association studies account for only 10% of the
heritability. It has been suggested that epigenetic and developmental
programming contributes to the inheritance of PCOS. In support for this,
PCOS-like traits induced by androgen exposure during pregnancy in mice can be
passed on from mothers (Fy) to daughters (F;), granddaughters (F,), and even
great-granddaughters (F3), and transcriptional and mitochondrial perturbations of
oocytes accompany the transmission. Several of the oocyte gene signatures are
detectable also in serum from daughters of women with PCOS and in adipose
tissue of unrelated women with PCOS, indicating communication between germ
cells, serum and somatic tissues/cells. Also, male offspring F; to F5 of obese and
androgen-exposed mothers develop aberrant reproductive and metabolic traits in
adulthood. Small-noncoding (snc)RNA sequencing carried by the sperm
contribute to a transgenerational epigenetic inheritance of phenotypic traits. As
in females, several of sperm signatures are detectable in whole blood from sons
of women with PCOS supporting the translational relevance of the mouse
findings.
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Parathyroid disorders clinical update (PARAT group)
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Management of primary hyperparathyroidism (PHPT)

Neil Gittoes

Department of Endocrinology, University Hospitals Birmingham NHS
Foundation Trust, Birmingham, United Kingdom

The European PARAT group have recently explored a number of practical
management issues in parathyroid diseases. Herein, we present expert opinion on
areas of controversy in the diagnosis and management of primary hyperpar-
athyroidism (PHPT). Although PHPT is common, its differential diagnosis from
familial hypocalciuric hypercalcaemia (FHH) poses practical problems. Proposed
approaches to addressing this will be discussed. The definition and clinical course
of normocalcemic PHPT remains controversial and there is particular emphasis
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on excluding causes of secondary hyperparathyroidism that can cause elevated
PTH with normal blood calcium levels. An algorithm is presented to explore the
approach to diagnosing normocalcaemic PHPT. Recurrent PHPT is rare but
requires clear definition and approaches to reassessment and redo surgery should
be performed at centres with great expertise in repeat surgery. Per- and post-
operative management of patients with PHPT differs from centre to centre. We
propose a structured approach to patient preparation for parathyroidectomy and
review causes and management of post-operative hypocalcaemia. Longer term
follow up and assessment of PHPT patients is also discussed. The recommen-
dations on clinical management presented herein serve as background for further
educational material aimed at a broad clinical audience and were developed with
the focus on endocrinologists in training.
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Organ crosstalk in metaflammation
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Beta cells and inflammation in diabetes

Thomas Mandrup-Poulsen

Department of Biomedical Sciences, University of Copenhagen, Copenha-
gen, Denmark

Innate immunity contributes to inducing functional inhibition and apoptosis of
pancreatic beta-cells in the pathogenesis of both Type 1 diabetes (T1D) and Type 2
diabetes (T2D). The past four decades has provided overwhelming circumstantial
evidence from in vitro studies and animal models that innate immune cells and
cytokines are key effectors in beta-cell killing. Pro-inflammatory cytokines
activate signaling pathways that reprogram the beta-cell transcriptome and
proteome, adversely affecting most functions of the cell and triggering death by the
intrinsic (mitochondrial) death pathway. On the other hand, these signaling
pathways also elicit numerous adaptive and protective responses that may guide
development of preventive therapies. Researchers increasingly agree that
environmental stressors that enhance insulin biosynthetic demand may lead to
increased proinsulin misfolding, misprocessing and posttranslational modifi-
cations, triggering inflammation and neoepitope formation and presentation in the
beta-cell. This novel concept attracts focus to beta-cell stress as an initiating event
in the development of both T1D and T2D. There is clinical proof-of-concept that
blocking the action of the pro-inflammatory cytokines interleukin-1 (IL-1) or
tumor necrosis factor (TNF) improves glycaemia and beta-cell function in T2D and
T1D, respectively, and meta-analyses on >2000 T2D patients substantiates the
efficacy of IL-1 blockade. Yet, anti-cytokine biologics have not yet been adopted in
clinical practice. This lecture will review key basic and clinical findings supporting
the importance of inflammatory beta-cell damage in the pathogenesis of T1D and
T2D, and will highlight central barriers that prevent clinical translation.
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Cardiometabolic outcomes and mortality in patients with autonomous
cortisol secretion

Henrik Olsen'?

"Department of Medicine, Angeholm Hospital, Angelholm, Sweden;
2Department of Clinical Scien ces, Lund University, Lund, Sweden

Mild autonomous cortisol secretion (MACS) has been associated with
cardiometabolic risk factors and cardiovascular disease in the 2000s and with
increased mortality in the 2010s. Since the range of cortisol after dexamethasone
suppression (cortisolpst) in MACS is wide, the associated risk may vary. To
adequately decide treatment, the risk associated to the different levels of
cortisolpgt must be known. This year the ENSAT group published a study on
cardiometabolic complications in MACS. Patients with cortisolpgt 138 nmol/l or
more had an increased adjusted prevalence ratio of hypertension 1.15 and more
often had treatment with three or more antihypertensives. The adjusted prevalence
ratios of dyslipidaemia and diabetes were similar, but insulin treatment was more
common. Patients with cortisolpgt 50 to 137 nmol/l had no increase in the
prevalence of hypertension, diabetes, and dyslipidaemia. Last year our group
published a study on 1048 patients with a median follow-up of 6.4 years. Patients
with cortisolpgt 83 to 137 nmol/l had a hazard ratio of 2.30 for mortality and
patients with cortisolpst 138 nmol/l or more 3.04. Patients with cortisolpgt 50 to 82
nmol/l had no significant increase in mortality. The increase in mortality was found
to be linear up to cortisolpgst levels of 200 nmol/l. The cardiovascular event rate
was increased in patients with cortisolpgr 138 nmol/l or more but unchanged at
cortisolpgt levels 50 to 137 nmol/l. The risk ratios for mortality seem larger than
the relative prevalence of cardiometabolic complications. Therefore, improved
medical treatment may not normalise the mortality risk in MACS. We suggest
treatment of cardiovascular risk factors and incorporation of our results into the
decision of which patients to recommend for adrenalectomy.
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Iron and the thyroid
Michael Zimmermann
ETH Zurich, Switzerland

24th European Congress of Endocrinology

Despite significant progress, deficiencies of iron and iodine remain major
public health problems affecting >30% of the global population. These
deficiencies often coexist in populations. Iron deficiency has adverse effects on
thyroid metabolism. Iron deficiency impairs thyroid hormone synthesis by
reducing activity of heme-dependent thyroid peroxidase. Iron-deficiency
anemia blunts, and iron supplementation improves the efficacy of iodine
supplementation. Studies have demonstrated that a high prevalence of iron
deficiency among children in areas of endemic goiter may reduce the
effectiveness of iodized salt programs. These findings argue strongly for
improving iron status in areas of overlapping deficiency, not only to combat
anemia but also to increase the efficacy of iodine prophylaxis. Poor maternal
iron status predicts both higher TSH and lower TT4 concentrations during
pregnancy in an area of borderline iodine deficiency.
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Genetic bases of pheochromocytoma and paraganglioma

Mercedes Robledo

Hereditary Endocrine Cancer Group, Spanish National Cancer Research
Centre (CNIO), Madrid, Spain; Rare Diseases Networking Biomedical
Research Centre (CIBERER), Madrid, Spain

Pheochromocytoma and paraganglioma (PPGL) are rare tumours, whose
genetic profile has gained complexity over the last two decades. The list of
genes involved in the development of this disease has been steadily growing,
and there are currently more than 20 driver genes capable of explaining either
the hereditary or sporadic nature of the disease. Although genetic diagnosis is
achieved in about 75-80% of cases, the genetic aetiology remains to be
explained not only in patients with apparently sporadic PPGL, but also in
patients with a family history or with multiple tumours, and who therefore meet
the criteria to be considered as candidates for carrying mutations in as yet
undiscovered genes. Taken together, the mutations in the known PPGL genes
deregulate three distinct signalling pathways, which may be the starting point
for personalised treatment of these patients. One of the most relevant features
of PPGLs is that they show homogeneous genomic profiles according to the
specific gene that is mutated in each case. This homegeneity is what is making
it possible to identify new characteristics of PPGLs, including differential
aspects of the tumour microenvironment, again dependent on the genetics of
the tumour.
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Transition from childhood to adulthood
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Fructose but not glucose drives DNL

Philipp A Gerber

Department of Endocrinology, Diabetology and Clinical Nutrition,
University Hospital Zurich and University of Zurich, Switzerland

Observational studies conducted during the past two decades provide evidence of
an association of dietary fructose consumption with obesity and metabolic diseases
as non-alcoholic fatty liver disease or insulin resistance / type 2 diabetes mellitus.
However, these associations are challenged by the fact that it is difficult to adjust the
results of such studies for excessive caloric intake, which often co-exists with high
fructose intake, e.g., by consumption of sugar-sweetened beverages. Thus, there is a
clear need for direct interventional studies exploring a possible causal role of
fructose in the development of metabolic diseases, as compared to other sugars. To
this aim, different controlled trials were conducted by our group as well as other
investigators to assess this question. Such studies expose their participants to
various amounts of different sugars for several weeks to months, and investigate
different outcomes related to metabolic diseases as those outlined above. With these
trials, it was possible to gain direct insights into the mechanisms by which different
sugars may negatively influence metabolic health. In particular, latest research
provides evidence of very distinct effects of fructose consumption on hepatic
metabolism, in particular regarding a “metabolic switch” in hepatic tissue towards
de novo lipogenesis. Furthermore, and in addition to the effects of fructose, the co-
ingestion of fructose and glucose (which is very common due to their co-existence
in the sucrose molecule) may have similar or even more deleterious effects than
consumption of fructose alone. Thus, these results emphasize the importance of an
overall reduction of added sugars in our diet, as suggested by the WHO and other
organizations.
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Bone microstructure - What techniques are there, what do they tell us
Carmelo Messina'?

lUniversity of Milan, Milan, Italy; ’IRCCS Istituto Ortopedico Galeazzi,
Milan, Italy

Areal BMD from Dual energy X-Ray absorptiometry (DXA) accounts for
approximately two-thirds of bone strength and is used as a surrogate for bone
strength in clinical practice to predict fracture risk. Nevertheless, a more in-depth
assessment of bone quality requires second level imaging techniques to assess bone
quality parameters. Bone quality is a key parameter in determining bone strength.
During time, several non-invasive high-resolution imaging techniques have been
developed to visualise bone structure. As bony trabeculae measure 50-200 um in
thickness, the spatial resolution of imaging techniques applied to the the non-
invasive evaluation of bone microstructure must be higher than 200 pm to spatially
solve the single trabeculae. High-resolution peripheral quantitative computed
tomography (HR-pQCT) is a low-dose technique that enable to image bone
microarchitecture in vivo at peripheral skeletal sites, such as distal forearm and tibia.
Differences and reference data exist for HR-pQCT by age and sex, race/ethnic origin
and body composition. We will review the role of HR-pQCT in fractured patients, to
highlight those parameters of bone microarchitecture and bone strength useful as
predictors of incident fractures, as well as in subject with prevalent fractures. The role
of HR-pQCT in monitoring response of anti-osteoporotic therapy will be addressed,
as well as its role in patients with secondary osteoporosis and metabolic bone
disorders. Finally, novel application of Hr-pQCT will be briefly reviewed. The
presentation will then deal with the evaluation and quantification of bone structure
and microstructure with current available MRI techniques, also comparing the MRI
performance with DXA and CT measurements. Limitation of each technique will be
reviewed, as well as their current applicability in clinical practice.
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Artificial intelligence in osteoporosis management

Hans Peter Dimai

Department of Internal Medicine, Division of Endocrinology & Diabetol-
ogy, Medical University of Graz, Graz, Austria

Endocrine Abstracts (2022) Vol 81



24th European Congress of Endocrinology

Background

Osteoporosis is a systemic skeletal disease characterized by low bone mass,
microarchitectural deterioration of bone tissue, and the consequence of an
increased fracture risk. The term “artificial intelligence (AI)” denotes a field in
computer science which enables computers to simulate different aspects of human
intelligence, such as natural language understanding, pattern recognition or data
driven learning. Machine Learning is a subset of Al, and within this field,
Convolutional Neural Networks (CNN) play a key role particularly in relation to
medical imaging.

Methods

Various AI applications as currently available for the management of
osteoporosis are presented, including their strengths and pitfalls.

Results

One of the mainstays of Al supported applications in osteoporosis is imaging
based detection of fractures. Almost any medical imaging technique including —
but not limited to - plain radiography, computed tomography (CT) and MRT, is
represented in an increasing number of studies. There is evidence that Al based
technical support can improve fracture detection rate. Furthermore, Al supported
algorithms are used not only to assess quantitative aspects of the bone, such as
bone mineral density (BMD) at the lumbar spine, the hip and the total body, but
also to assess qualitative properties, such as microarchitecture and even fracture
load. However, it is of note that many of the clinical studies involving Al in the
field of osteoporosis are short of scientific diligence. For example, algorithms
behind specific diagnostic approaches are not always published in detail. Also, the
logic behind a chosen approach is not always comprehensible. In general, there is
a clear lack in standardized procedures.

Conclusion

There are aspects in support of integrating Al based tools into osteoporosis
management workflows in daily clinical practice. However, there is also a clear
need for high quality clinical research in this field. In this regard, implementation
of, e.g., internationally consented quality standards could help to improve the
relevance of study outcomes and also their credibility.

DOI: 10.1530/endoabs.81.516.3

Infections and endocrinology

$17.1
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Sepsis is defined as “life-threatening organ dysfunction caused by a dysregulated
host response to infection”. This response is expressed, inter alia, in the
endocrine system and affects almost all endocrine axes. Endocrine dysfunction,
in turn, may contribute to other aspects of dysregulated host response to
infection, such as metabolism. Endocrine disorders in the course of sepsis are
particularly noticeable in the area of the hypothalamic-pituitary-target tissue
axis. Disorders of the hypothalamic-pituitary-adrenal axis manifest mainly by
hypercortisolemia in the acute phase. In the hypothalamic-pituitary-thyroid axis
the most typical manifestation is a triiodothyronine concentration decrease and
reverse triiodothyronine concentration increase. In terms of the somatrotropic
axis, a change in the secretion pattern of growth hormone and peripheral
resistance to this hormone is characteristic. Hypothalamic-pituitary-gonadal axis
disorders are expressed by the stress-induced amenorrhea in women and the
reduction in testosterone level in men. Other changes include insulin resistance
and catecholamine and P-adrenergic stimulation disorders. It is also worth
bearing in mind that a patient’s endocrine profile is not the same for the entire
duration of the disease, but changes over time, which is noticeable especially
between the acute and the chronic phase. It is suggested that some of these
changes are adaptive, but there is no doubt that all of them may have an impact
on the patient’s clinical condition. Since the endocrine system is responsible for
the homeostasis of the system, disturbances in its scope contribute to the
dysregulation of other functions of the body, including metabolism, which,
according to some authors, is one of the main pillars of the pathophysiology of
sepsis. As stated by Singer et al., a more sophisticated understanding of the
sequence, dynamics and interaction between the occurring metabolic, hormonal
and immunological changes would provide a logical basis for patient-tailored
therapeutic interventions, therefore this issue undoubtedly requires further
researches.
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Coronavirus disease 19 (COVID-19) started to quickly spread worldwide in the end
of 2019 and was declared by the WHO a pandemic on March 11, 2020. Prevailing
signs and symptoms of COVID-19 comprise many organ systems and are very
complex and variable and also even unpredictable and lead to tremendous increase
in morbidity and mortality. Recently, there has been increasing evidence that
COVID-19 affects in acomplex way also the endocrine system. Renin-angiotensin-
aldosterone system (RAAS) plays a crucial role in SARS-CoV-2 infection and
pathogenesis. Angiotensin-converting enzyme 2 (ACE2) protein is crucial for the
entry of the virus into the cells. However, it seems that overexpression of ACE2,
which takes place also during the use of ACEs inhibitors, is not connected with
higher susceptibility to SARS-CoV-2 infection. It is of note that the balance
between ACE1 and ACE2 actions is disturbed during COVID-19 which favours
proinflammatory pathways leading to tissue damage with that of lung tissue being
critical for the course and prognosis of COVID-19. Thyroid gland disorders are
frequently reported in relationship with COVID-19. During the severe course of
COVID-19, the changes compatible with non-thyroidal illness syndrome are
common. This, however, is a consequence of severe/critical illness rather than
direct causal effect of COVID-19. Amongst thyroid disorders reported and studied
in connection with either COVID-19 or vaccination, we can find autoimmune
thyroid (AITD) disease manifestation and subacute thyroiditis. Several cases of
adrenal insufficiency have been reported during or following COVID-19. These
cases, however, are very likely a consequence of COVID-19 comorbidities such as
antiphospholipide syndrome. It is necessary to point out that normal function of
hypothalamic-pituitary adrenal axis is necessary for the survival of patients mainly
with severe course of the disease and proper replacement regimens in patients with
adrenal insufficiency have to be introduced. Other conditions also possibly related
to COVID-19 will be mentioned, mainly diabetes and obesity.
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Background

Gastroenteropancreatic neuroendocrine tumors (GEP-NETs) are grouped accord-
ing to the origin of the primary tumor and their proliferation index (Ki-67). The
WHO classification divide GEP-NETs into G1 (Ki-67 <3%), G2 (Ki-67 >3-
20%) and G3 (Ki-67 >20%). Both parameters are accounted for when treatment
strategies are planned. Furthermore, the presence of hormone related symptoms
warrant consideration.

Aim

To describe the treatment landscape for metastasized GEP-NETs.
Results/discussion

Surgery should always be discussed and performed if RO is considered possible.
Most GEP-NETs express somatostatin receptors (SSRs) and treatment with
somatostatin analogs is the primary choice in metastatic low proliferating GEP-
NETs, originating both in the small intestine and pancreas, and to reduce
symptoms of carcinoid syndrome or in the rare event of a glucagonoma or
VIPoma. SSR expression is also a prerequisite for peptide receptor radionuclide
therapy (PRRT) which is usually recommended as second or third line treatment
in both G1 and G2 tumors and for a selected population of GEP-NET G3. For
patients with pancreatic tumors with Ki-67 > 10%, chemotherapy or the mTOR
inhibitor everolimus may be used as first line treatment. Everolimus may also be



an option in progressing small intestinal NETs with a higher proliferation rate.
Sunitinib is an alternative in progressing PanNETs. To reduce tumor burden in the
liver, radiofrequency ablation or liver embolization may be used. In rare cases,
liver transplantation may also be discussed, but a thorough preoperative work-up
has to be performed before such an intervention is initiated. For those patients that
does not respond to the traditional therapies, treatment in clinical studies can be
an option.

Conclusion

The therapeutic landscape for metastasized GEP-NETs include several treatment
options. However, the sequencing of therapy is still debated and choices should be
made in order to preserve QoL and minimize the risk for severe side effects.
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the orexigenic ghrelin system. The olfactory detection of a familiar, palatable
food impacted upon meal patterns, by increasing meal frequency, to cause the
persistent overconsumption of chow. In line with the orexigenic response
observed, sensing the palatable food in the environment stimulated food-seeking
and risk-taking behavior, which are intrinsic components of food acquisition, and
caused active ghrelin release. Our results suggest that olfactory food cues
recruited intermingled populations of cells embedded within the feeding circuitry
within the Arc, including, notably, those containing the ghrelin receptor. These
data demonstrate the leverage of ubiquitous food cues, not only for palatable food
searching, but also to powerfully drive food consumption in ways that resonate
with heightened hunger, for which the orexigenic ghrelin system is implicated.
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Environmental cues recalling palatable foods motivate eating beyond metabolic
need, yet the timing of this response and whether it can develop towards a less
palatable but readily available food remain elusive. Increasing evidence indicates
that external stimuli in the olfactory modality communicate with the major hub in
the feeding neurocircuitry, namely the hypothalamic arcuate nucleus (Arc), but
the neural substrates involved have been only partially uncovered. By means of a
home-cage hidden palatable food paradigm, aiming to mimic ubiquitous exposure
to olfactory food cues in Western societies, we investigated whether the latter
could drive the overeating of plain chow in non-food-deprived male rats and
explored the neural mechanisms involved, including the possible engagement of

Central impact of growth hormone GH-axis negative feedback and
metabolic function
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Growth hormone (GH) responsive cells are extensively distributed in the brain,
including in neurons of the arcuate nucleus (ARH) and ventromedial nucleus
(VMH) of the hypothalamus, areas that control food intake, energy expenditure and
blood glucose levels. However, the functional role of central GH signaling for
energy and glucose homeostasis has not been unveiled yet. We generated mice
lacking GH receptor (GHR) in multiple neuronal populations to investigate
whether central GHR signaling modulates energy and glucose homeostasis during
normal conditions or during situations of metabolic stress. GHR ablation in AgRP
neurons did not affect the body weight, food intake, energy expenditure, glucose
tolerance and leptin sensitivity, compared to control animals. However, fasting
induced a lower c-Fos expression, a marker of neuronal activation, in the ARH of
AgRP GHR KO, suggesting that AgRP neurons are unable to appropriately sense
food deprivation without GH signaling. Remarkably, GHR ablation in AgRP cells
mitigated highly characteristic hypothalamic and neuroendocrine adaptations
induced by weight loss. Thus, while control mice adapted to a 60% food
deprivation by progressively saving energy, AgRP GHR KO mice exhibited a
higher T4 and testosterone concentrations as well as an increased energy
expenditure and UCP-1 mRNA expression in the brown adipose tissue, compared
to control animals. These effects led to a higher rate of weight loss, which was
predominantly due to fat. In contrast, GHR ablation in steroidogenic factor-1 (SF1)
cells, which include VMH neurons, did not affect the responses to food restriction
in comparison with control group. However, a blunted counter-regulatory response
to hypoglycemia was observed in SF1 GHR KO mice, indicating that GH signaling
in VMH neurons helps the organism to recover from hypoglycemia. These findings
indicate a previously unidentified function of GH to induce appropriate metabolic
responses that ensure survival via its action on specific neuronal populations.
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Autoimmunity in families with Addison’s disease
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Since individuals with autoimmune Addison’s disease (AD) present considerable
co-occurrence of other autoimmune conditions, clustering of autoimmunity was
also predicted among their relatives. We aimed to evaluate the burden of
autoimmunity in families of patients with AD by means of a survey, serum
autoantibody testing and correlating these data with the established genetic risk
factors (PTPN22 rs2476601, CTLA4 rs231775, and BACH2 1s3757247). 74.1%
patients reported relative(s) with autoimmunity, and, inversely, 11.9% surveyed
relatives, especially first-degree female family members, declared an autoimmune
disease, most frequently Hashimoto’s thyroiditis, followed by Graves’ disease,
vitiligo, and type 1 diabetes. Psoriasis, rheumatoid arthritis, pernicious anaemia,
multiple sclerosis, and premature menopause were also quite common, while AD,
alopecia, and celiac disease — less frequent. Significant correlation was noticed
between the number of autoimmune conditions in AD proband and the number of
affected relatives (P=0.031). Endocrine gland-specific serum autoantibodies
were detectable in 39.8% first-degree relatives of patients with AD, including
asymptomatic subjects. Antibodies to 21-hydroxylase were found in 6.2%
relatives, thyroid peroxidase in 28.3%, thyroglobulin in 19.5%, glutamic acid
decarboxylase in 8.0%, zinc transporter-8 in 7.1%, and islet antigen-2 in 2.6%.
Autoantibodies were significantly more frequent in families of male patients
(P=0.008; OR 3.31; 95% CI 1.334-8.234) and patients with polyglandular
autoimmunity (P=0.009; OR 3.545; 95%CI 1.313-9.573). Autoimmunity-related
genetic polymorphisms occurred more frequently among Addison’s families vs
controls (all P<0.05), and PTPN22 rs2476601 was associated with all
autoantibody prevalence, except for TA-2. In conclusion, there is convincing
evidence of increased susceptibility for autoimmune endocrine conditions,
especially thyroid disease, in the relatives of patients with AD, predominantly in
females. Relatives of the male AD patients and of those with polyendocrine
autoimmune AD are at particular risk and should undergo periodic screening for
autoimmune endocrine disorders.
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The autoimmune regulator (AIRE) gene is crucial for establishing central
immunological tolerance and preventing autoimmunity. Mutations in AIRE cause
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a rare autosomal-recessive disease, autoimmune polyendocrine syndrome type 1
(APS-1). The clinical picture is highly variable, however, most patients present
severe chronic mucocutaneous candidiasis and organ-specific autoimmunity from
early childhood and have high levels of autoantibodies against interferon alpha
and omega. Recently, it has become evident that AIRE variants also associate
with more common organ-specific autoimmune diseases such as autoimmune
adrenal insufficiency, gastritis, and type 1 diabetes. We have identified multiple
patients with heterozygous variants in AIRE and investigated their dominant
negative effect on AIRE’s gene regulation. We find that dominant negative AIRE
variants cluster within the PHD1 and PHD2 domains and have a varying effect on
AIRE’s transcriptional activity. As a group, these patients have fewer and milder
manifestations masquerading as “common” organ-specific autoimmunity where
enteropathy was the most frequent manifestation. Interestingly, a few of these
patients have autoantibodies against interferon omega. By scrutiny of our national
registry, we identified two female and two male APS-1 patients from three
different families with late-onset APS-1 sharing a homozygous or compound
heterozygous splice mutation in AIRE’s exon 7. In addition to the late onset, they
also presented with a milder phenotype compared to classical APS-1. Both
normal AIRE mRNA splicing and an altered splicing pattern including skipping
of exon 7 were found in the patients and in the corresponding mouse model,
indicating leaky rather than abolished mRNA splicing. Further, a moderately
inhibited. Aire-regulated transcriptome was found in the mouse thymus. Our
results underline the dose-effect of AIRE. Taken together, our results highlight the
importance of functional validation of AIRE variants and suggest a dose-
dependent function of AIRE.
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Severe thyroid dysfunction may lead to menstrual disorders and subfertility via
direct and indirect interactions with the hypothalamo—pituitary—ovarian axis and
the reproductive organs. However, the exact prevalence of subfertility in women
with thyroid disorders remains unknown. Fertility problems may persist after
restoring normal thyroid function, and then surgery and/or an assisted reproductive
technology (ART) may be necessary to obtain a pregnancy. The initial step in an
ART treatment is the ovarian stimulation, putting strain on the thyroid gland,
potentially leading to (permanent) hypothyroidism in women with thyroid
autoimmunity (TAI) or when already treated with thyroid hormones (LT4).
Moreover, women with ovarian and unexplained causes of subfertility have a
higher prevalence of TAIL In women with TSH levels >4.0 mIU/I, fertilisation
rates, embryo quality and live birth rates may be impaired and improved with LT4
therapy. The increased use of intracytoplasmic sperm injection (ICSI) as a type of
ART on pregnancy outcomes in women with TAI deserves more attention as
therapeutic tool. In euthyroid women with TAI, LT4 should not be given
systematically, but on a case-by-case basis if serum TSH is >2.5 mIU/l. Women
already treated with LT4, should target a serum TSH level <2.5 mIU/I before
ART. For all of the above reasons, women of subfertile couples should be screened
systematically for the presence of thyroid disorders, and especially serum TSH and
TPOAD. In this symposium, we will present the current state of art, discuss the gaps
in the knowledge, and finally, make proposals for future investigations.
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Type 1 diabetes (T1D) is a chronic disease of childhood that also presents in adults,
resulting from the destruction of insulin-producing B-cells by auto-reactive T cells
that have escaped central and peripheral immune tolerance. Itis now well established
that T1D is characterised by a wide heterogeneity especially in terms of age at onset,
representing a major barrier for both pathogenesis and translational efforts aimed to
develop novel therapeutics approach. This concept represents a key factor in defining
who should be treated with an intervention capable of inducing disease remission.
The insulin secretory capacity assessed by the residual B-cell function (measurement
of C-peptide) at the time of diagnosis and during the first few year after TID
diagnosis is a crucial factor to define when and how to intervene with the aim of
modifying the natural history of the disease on the short and long term. We have to
remember that in the vast majority of T1D patients at diagnosis a significant mass of
functional islets has been destroyed by the autoimmune attack, thus lacking the
chance to be either preserved or rescued by a therapeutic approach able to reverse the
course of disease onset. However, some T1D patients show a substantial residual
B-cell function at diagnosis and also in the first year after disease manifestation, thus
representing an interesting population to target for an intervention able to protect
endogenous insulin secretion. Furthermore, some patients may be overweight and
become insulin resistant, thus implying that also this pathophysiological condition
should be tackled. Patients with T1D and substantial residual -cell function with or
without signs of insulin resistance identify a specific endotypes of T1D. These novel
concepts pave the way for new and diverse therapeutic options which can be applied
to well characterised patients accordingly.
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Is familial hypercholesterolemia an underdiagnosed and undertreated
disease?
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Familial Hypercholesterolemia (FH) is a monogenic disease, associated with
variants in the LDLR, APOB, and PCSK9 genes. The initial diagnosis is based on
clinical criteria like the DLCN criteria. A score > 8 points qualifies the patient as
"definite" for the diagnosis of FH. It is characterized by lifelong elevations in
plasma low-density lipoprotein cholesterol (LDL-C) levels and premature
coronary heart disease (CHD). FH is an underdiagnosed and undertreated genetic
disorder, which affects 1in 200 to 250 people worldwide of all races and ethnicities.
The general lack of awareness about FH among the public and the medical
community has resulted in only 10% of the FH population being diagnosed and
adequately treated. It is recommended that children, adults, and families should be
screened for FH if an individual or family member has FH, an adult plasma
cholesterol level > 8 mmol/l (=310 mg/dl) orinachild >6 mmol/l (=230 mg/dl),
premature CHD, tendon xanthomas, or sudden premature cardiac death. In FH,
low-density lipoprotein cholesterol goals are <3.5 mmol/l (<135 mg/dl) for
children, <2.5 mmol/l (<100 mg/dl) for adults, and < 1.8 mmol/l (<70 mg/dl)
for adults with known CHD or diabetes. In addition to lifestyle and dietary advice,
priority treatments are (i) in children, statins, ezetimibe, and bile acid-binding
resins, and (ii) in adults, maximal potent statin dose, ezetimibe, bile acid-binding
resins, and monoclonal antibodies directed against PCSK9. Lipoprotein apheresis
can be offered in homozygotes and in heterozygotes with CHD refractory to
treatment. FH is usually diagnosed late. Guidelines-recommended LDL
cholesterol concentrations are rarely achieved with single-agent therapy.
Cardiovascular risk factors and the presence of CHD were lower among non-
index cases, who were diagnosed earlier. Earlier detection and an increase in the
use of combination therapies are required to reduce the global burden of FH.
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Infertility affects 15%-25% of couples, and male reproductive issues related
primarily to semen quality play a role in many cases. Furthermore, impaired
semen quality has been linked to adverse long-term health outcomes. A key pillar
in the evaluation of men from infertile couples is the traditional semen analysis,
which by and large has remained unchanged for decades, including assessment of
semen volume, sperm concentration, motility and morphology. Though, the
process of fertilization (in vivo) is much more complex that what is covered with
these parameters. At present, most treatment options bypass natural reproduction
barriers by enhancing ovulation and/or increasing the chance of oocyte/sperm
interaction, whereas only few treatments target the underlying cause of infertility.
The causes of male infertility are multifactorial involving both genetic factors and
exposures in fetal life and adulthood. However, the interplay between and relative
contributions of health behavior, psychosocial, environmental, genetic, endo-
crine, metabolic, immunologic, and epigenetic factors as well as pathogenic
processes at different stages of life are still poorly understood. Despite the
availability of increasingly advanced diagnostic and therapeutic techniques,
approximately 30% of infertile couples do not obtain a live birth after fertility
treatment. Reaching beyond the traditional semen analysis and implementing
artificial intelligence methods is essential to further improve our ability to a) study
risk factors for male (and female) infertility, b) identify new biomarkers to
diagnose subfertility and predict fecundity and response to treatment, and c¢)
identify subgroups of infertility patients at risk of long-term health impairment.
With the establishment of the ReproUnion Biobank and Infertility Cohort
(RUBIC), including 5000 well-characterized infertile Danish and Swedish
couples, we hope to create a framework for this approach in a multidisciplinary
research environment. An unresolved issue is, however, how to apply the artificial
intelligence methods and develop the new interdisciplinary collaborations
needed.
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Laboratory chaos diverted — the case of the in vitro diagnostics
regulation
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In vitro diagnostics (IVD) in the European Union is facing a fundamental change
with the introduction of a new regulation, the so-called In Vitro Diagnostics
Regulation (IVDR). Originally, the IVDR was scheduled to enter into force in May
2022, however, in January 2022, the EU legislator made a differentiated partial
postponement of the application of important parts of the IVDR. The major
innovation and achievement of the IVDR is that most commercially manufactured
IVD products must now be certified by independent (albeit commercial) notified
bodies - replacing the system of self-certification by manufacturers. Notified bodies
are under surveillance by member states. Because key regulatory processes have
not been implemented in time, the entry into force of the IVDR for commercial
IVDs has been delayed to 2025 to 2027, depending on the risk class. For the IVD
industry, the product certification process requires significant additional resources
for compliance. This may result in niche products being phased out of the market by
some manufacturers. In addition to commercial products, some elements of the
IVDR are also mandatory for in-house manufactured products, particularly Annex
I (general safety and performance requirements), starting as early as May 2022,
particularly for calibration and control materials and reagents manufactured in-
house. The definition of in-house products in Article 2 (IVDR) does not include
measurement methods, and the term LDT (laboratory developed test) is not used by
the IVDR. Compliance with this regulation is not assessed at EU level, but is the
responsibility of the Member States.
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Fighting endocrine disruption - Are we getting somewhere?
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The Daily Tolerable Intake (DTI) was reduced by BPA (bisphenol A) 100,000 fold.
This is an unprecedented action to protect consumers and the environment from the
most commonly used plasticizer. However, one problem identified was the fact that
regrettable substitutes, such as BPS and BPF, were not included in the
recommendation. There will be a fight to ensure that this passes into the European
legislation. In the meantime, BP-B (,4’-(1-methylpropylidene) bisphenol (a
substitute for BPA) and a sunscreen agent 4-MBC were proposed to be endocrine
disruptors. Resorcinol was identified as a Substance of Very High Concern (SVHC).
This was primarily due to its effects on the thyroid and other endocrine systems.
GenX produced by Chemours lost their suit. Chemours had taken the EU Chemicals
Agency (ECHA) to court over the inclusion of GenX chemicals in the SVHC list
under REACH - the main EU law used to stop chemical pollution. Already, a
multitude of other PFAS, per (and poly) fluoroalkyl substances are classed as
SVHCs, mainly due to their mobility and persistence. Next, the question of mixtures.
As we showed in our paper ‘From Cohorts to Molecules’ (https://www.science.org/-
doi/epdf/10.1126/science.abe8244) the thyroid gland was among those endocrine
systems affected. We showed the mixture of 8 chemicals affected language delay in
children at 30 months and at 7 years of age. Given that in the US current figures for
autism spectrum disorder have reached 1 in 44 children and the thyroid axis is needed
for brain development the two could be linked.
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Hormones and public awareness — the need for better estimates of
hormonal exposure

Bruno Lapauw

Ghent University Hospital, Ghent, Belgium

Hormones are key regulators of numerous physiological processes. While most
hormones are produced in select organs, their effects are felt throughout the body.
Hormonal exposure is not only mediated by hormone production, but also by
circulating binding proteins, and by local metabolism. Although we still heavily rely
on total serum levels for the diagnosis of endocrine disorders and abnormalities, it is
increasingly clear that total serum hormone levels do not always accurately reflect
true exposure. Patients with binding protein defects presenting with low total
hormone levels - but no profound clinical features - are a key example of this. Free
serum hormone levels, the minor fractions of circulating non-protein bound (steroid)
hormones, are recognized as superior markers of hormonal exposure and are
increasingly used in the clinic. For example, using free testosterone is now
recommended in the diagnosis of male hypogonadism and female hyperandrogen-
ism. However, free serum hormone levels are mostly estimated using calculators, as
access to direct measurements is limited because it is technically demanding and
laborious. Also, alternative measurements in different matrices such as saliva and hair
are being explored. Advantages of these measurements include more accurate
reflections of hormonal exposure, over longer periods of time, minimizing patient
discomfort, and the ability to collect samples ambulatory. Despite recent advances,
further insight is necessary for a broader adaption of these new markers. In the BEED-
ED project, we want to improve the clinical applicability of free steroid hormone
concentrations in patients with specific conditions. As the number of available tests
increases, so too does the need to educate both healthcare providers and patients.
Increasing public awareness about the importance, implication and interpretation of
these new measures of hormonal exposure is key to advancing both the immediate
care for patients and the utility of these novel estimates of hormonal exposure.
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Scaling down the study of pituitary tumours for better
understanding their behaviour and intra-tumoral
heterogeneity
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Scaling down the study of pituitary tumours for better understanding
their behaviour and intra-tumoral heterogeneity

Philippe Bertolino

Inserm U1052, CNRS UMRS5286, University Claude Bernard Lyon 1,
Cancer Research Center of Lyon, Lyon, France

Gonadotroph tumours (GoTs) are frequent intracranial neoplasms that represent
30% of all pituitary tumours (PiTs). While GoT's are responsible of an important
morbidity, their tumorigenesis is not yet understood, and their treatment is limited
to surgical resection and radiotherapy. The absence of identified driver-genes
combined with their heterogeneity and silent behaviour (i.e. lack of hormone
hypersecretion) limit the development of medical treatment. The current lack of
relevant preclinical animal-models and patient-derived cell-lines has further
slowed the study of the biological and molecular mechanism underlying
gonadotroph tumorigenesis. Here we questioned whether we could scale down
the culture and the functional analysis of tumour-cells derived from resected
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gonadotroph tumour to improve our knowledge of GoTs behaviour and intra-
tumoral heterogeneity. We developed a series of approaches combining custom-
made agarose-based micro-culture inserts and computerized-analyses of 3D-
images to: i) characterize GoT intra-tumoral heterogeneity and ii) screen
molecules to develop new therapeutics. The feasibility of these approaches was
first addressed through the analysis of pituispheres obtained from rodent-pituitary
cell-lines. Subsequently pituispheres obtained from GoT-patients were analyzed.
Parameters such a size and percentage of tumor cells (CHGA +) vs non tumor-
cells (i.e. Microenvironment, TME) and response to candidate therapeutic
molecule were addresses in a 3D semi-high throughput manner (30-50 spheroids
acquired through confocal scanning). Magnetic sort based on surface expressing-
markers was also performed on surgically-resected gonadotroph tumours to
compare the growing capabilities of different tumour-cell-populations isolated
from single patients. In conclusion, we have built and validated custom-made
micro-culture inserts for growing, imaging and analyzing pituitary rodent cell-
lines and patient-derived cells. This work confirms that scaling down the analysis
of patient-derived pituispheres could overcome the lack of patient-derived cell
lines and could serve the screening of novel therapeutics for personalized
medicine.
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PRRT or targeted molecular therapies as preferred line of
treatment
D1.1

For: PRRT or targeted molecular therapies as preferred line of
treatment

Wouter W de Herder

Internal Medicine - Endocrinology, Erasmus Medical Center, Rotterdam,
Netherlands

Purpose

Bronchopulmonary (BP) and gastroenteropancreatic (GEP) neuroendocrine
neoplasms (NEN) are slow-growing tumors, which frequently express somato-
statin receptors on their cell membranes. These receptors are targets for therapy
with '7"Lutetium-labeled somatostatin analogues.

Experimental Design

Patients receive four treatments of '7’Lu-DOTATATE at a dose of 7.4 GBq every
8 weeks

Results

An objective response rate of 39% was found for all BP & GEP NEN. Stable
disease was reached in 43% of patients. Progression-free survival (PFS) and
overall survival (OS) for all NET patients were 29 months (95% confidence
interval (CI), 26-33) and 63 months (95% CI, 55-72). Long-term toxicity
included acute leukemia (0.7%) and myelodysplastic syndrome (1.5%). No
therapy-related long-term renal or hepatic failure occurred. The NETTER-1 study
was the first randomized phase III study of '"’Lu-DOTATATE and evaluated
patients with midgut NENs who had progressed on standard doses of octreotide
LAR. Patients were randomized to receive '”’Lu-DOTATATE in combination
with standard-dose octreotide or high-dose octreotide (60 mg/4 weeks) alone.
Median OS was 48 months (95% CI, 37-55) in the '”’Lu-DOTATATE group and
36 months (95% CI, 26-52) in the control group.

Conclusions

PRRT with '7"Lu-DOTATATE is a favorable therapeutic option in patients with
metastatic bronchial and gastroenteropancreatic NETSs that express somatostatin
receptors. PRRT with '7’Lu-DOTATATE is safe with few side-effects and shows
good response rates.

Speaker fees Ipsen, AAA-Novartis; research support AAA-Novartis.

DOI: 10.1530/endoabs.81.D1.1

D1.2

Abstract unavailable
DOL: 10.1530/endoabs.81.D1.2

Pituitary adenoma or pituitary tumor?
D2.1

Abstract unavailable
DOI: 10.1530/endoabs.81.D2.1

24th European Congress of Endocrinology

D2.2

Abstract unavailable
DOI: 10.1530/endoabs.81.D2.2

Adjuvant Radioactive Iodine Therapy for low to intermediate
risk differentiated thyroid cancer patients
D3.1

Abstract unavailable
DOI: 10.1530/endoabs.81.D3.1

D3.2

For: Adjuvant radioactive iodine therapy for low to intermediate risk
differentiated thyroid cancer patients

Juan Carlos Galofré

Department of Endocrinology and Nutrition, Clinica Universidad de
Navarra, Pamplona, Spain

Current indications for adjuvant Radioactive Iodine (RAI) in low- and intermediate-
risk differentiated thyroid cancer (DTC) are controversial. At the same time, there is
universal consensus for personalized DTC management according to individual
patient needs, as there does not appear to be a “‘right”” way to treat patients with DTC.
According to the Martinique Principles ', adjuvant RAI treatment has many goals,
including: initial staging of the disease, facilitate follow-up, improve disease-specific
survival, decrease recurrence, improve progression-free survival and, in some cases,
curative intent. The same principles state that the key elements in adjuvant treatment
decision-making are post-op risk assessment, impact on outcomes of interest, side
effect profile, patient values and preferences, improved initial staging, and facilitate
sensitive follow-up. In addition, other factors must be consider such as the availability
and quality of pre- and post-op ultrasound, the quality of RAI imaging, thyroglobulin
assay accuracy, the access to an experienced thyroid surgeon, the presence of anti-
thyroglobulin antibodies and preferences of local disease management multi-
disciplinary team. All these factors (or a combination of them) could tip the balance
for or against adjuvant RAI administration in DTC. There are fresh retrospective data
showing that a decrease in the administration of adjuvant RAI in low- to intermediate-
risk DTC individuals generates a substantial number of patients stranded in a
misleading status labeled as “gray zone™”. These patients are those appropriately
identified as indeterminate or biochemical incomplete response to treatment when
ablative RAI is administered. A large number of patients in a broad “gray zone” could
likely complicate their follow-up, with more diagnostic tests that will lead to increasing
costs and raise the anxiety level of both patient and attending physician. A very recent
European Thyroid Association Consensus Statement®, recommends adjuvant RAI in
intermediate-risk DTC patients who meet any of the following frequent conditions:
advanced age (>45), aggressive histology, increase volume of nodal disease,
extranodal extension, multiple lymph node or lymph node outside the central neck. In
this conundrum we should bear in mind that changes that downgrade the intensity in
the treatment of oncologic patients are normally based on the results emerging from
large tertiary academic hospitals (those which are most often published). However,
these results may not accurately reflect real-life outcomes. In other words, broad
recommendations are not always applicable to individual cases. Finally, any proposal
for change in the practice of medicine must be considered in light of both its ethical
aspects and the precautionary principle, the latter emphasizes caution, pausing and
review before embracing innovations that may in time prove disastrous.
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Extracellular vesicles as theranostic tools in metabolic and
cardiovascular diseases
MTEBS1

Extracellular vesicles in cardiometabolic disorders: from waste product
to reliable disease biomarkers

Maria Felice Brizzi

Department of Medical Sciences, University of Torino, Torino, Italy

Circulating extracellular vesicles (EVs) are nano-sized bilayer membrane particles
mainly released by platelets, inflammatory, endothelial cells and cancer cells,
which play a pivotal role in inter-cellular communication. EV cargo, which
consists of RNAs, proteins, DNA, and lipids, reflects the cell of origin and its
activation state and the microenvironment; for this reason, it can be used as source
of potential biomarkers in several conditions related to tumour development/pro-
gression, inflammation, atherosclerosis, thrombosis, and endothelial dysfunction.
Therefore, cardiometabolic diseases can advantage of EVs for diagnostic/prog-
nostic (theranostic) purposes. Recent advances in -omics technologies combined
with artificial intelligence approaches allow high-throughput analysis, with the
possibility to generate a biomolecular signature featuring a specific pathophysio-
logical condition. An increase of specific EV sub-populations may even anticipate
the rise of conventional biomarkers which usually require cell death or tissue
necrosis (i.e., the rise of hs-troponin after cardiomyocyte death in cardiac ischemic
disease). A change in EV secretome is expected in suffering, but still alive cells,
thus providing great advantage for early diagnosis. Data on the impact of EV for
diagnostic and therapeutic purposes in cardiometabolic settings will be discussed.
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The role of macrophages in the endocrine system
MTEBS3

Purinergic targeting of macrophages in obesity and diabetes

Gyorgy Haskd

Department of Anesthesiology, Columbia University, New York City, New
York, United States

The purinergic signaling complex comprising extracellular nucleotides and
nucleosides, and their receptors, the P2 and P1 purinergic receptors, respectively,
as well as catabolic enzymes and nucleoside transporters is a major regulatory
system in the body. Macrophages are cells of the innate immune system that play
myriad roles in the body. Macrophages are subject to regulation by the purinergic
signaling complex. Macrophages are known to reside in endocrine glands and a
body of evidence now suggests that these cells interact closely with endocrine
cells and play important roles in both physiological and pathophysiological states.
In the realm of inflammatory and auto-immune diseases, endocrine organs are
known to be a frequent target, possibly due to the expression of a high density of
major histocomptability complex (MHC)-II molecules on resident macrophages.
This implicates a key role of macrophages in the pathogenesis of auto-immune
endocrine diseases and making them attractive targets for pharmacotherapy. Here
I summarize the diverse roles played by the purinergic signaling complex in
regulating macrophages in the endocrine system and identify potential targets for
pharmacotherapy in endocrine diseases.
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Personalized therapy in acromegaly

Maria Chiara Zatelli

Section of Endocrinology and Internal Medicine, Department of Medical
Sciences, University of Ferrara, Ferrara, Italy

Personalized medicine aims at providing indications concerning the management of
each patient according to her/his specific needs and disease characteristics.
Acromegaly, although a rare disease, has a profound impact on patients’ quality
and expectancy of life, due to increased morbidity and mortality as compared to the
general population in correlation mainly due to cardiovascular disease and cancer.
Several clinical variables have been investigated as predictors of response to treatment
(either surgical or medical) and as prognostic factors. Tumor diameter, invasiveness,
genetic predisposition are recognized as the main predictors for surgical success.
Adenoma granulation at electron microscopy, somatostatin receptor status, T2-
intensity at MRI, age, and AIP mutation status have been indicated as predictive of
response to treatment with somatostatin receptor ligands (SRLs). If resistance to SRL
is foreseen, treatment with the growth hormone receptor antagonist pegvisomant or
second-generation SRL pasireotide can be proposed, with the possibility of a
combination therapy. In addition to tumor characteristics, a very important issue is
represented by assessment of symptoms and of quality of life (QoL). Several
quaestionnaires have been developed to specifically evaluate QoL in patients with
acromegaly. The patient-assessed acromegaly symptom questionnaire consists of 5
acromegaly-related symptoms (soft-tissue swelling, arthralgia, headache, excessive
perspiration, and fatigue) has not yet been clinically validated. The acromegaly
quality of life questionnaire is used to assess the disease-specific physical and
psychologic aspects. The acromegaly treatment satisfaction questionnaire is clinically
validated to assess patient satisfaction with monthly injectable SRLs. Therefore,
several items are available to clinicians to aid the best therapeutic managements of
acromegaly and its complications on the basis of patient charcteristics, but also (and
mainly) on the basis of patiet’s choice and specific health issues.
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MicroRNA in Bone OR MicroRNA in bone diagnostics and
treatment looking into the future
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MicroRNA in bone diagnostics and treatment looking into the future
Matthias Hackl
TAmiRNA GmbH, Vienna, Austria

MicroRNAs (miRNAs) are non-coding RNAs that control the expression of 70%
of the protein-coding genes. Since their discovery in the late 1990s, the function
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of miRNAs in the context of biological pathways that are essential to bone
homeostasis has been investigated. This has expanded our understanding of the
mechanisms underlying bone health and disease and led to the identification of
novel drug and biomarker candidates. From a diagnostic viewpoint the seminal
finding that miRNAs can be actively or passively released from cells into
biofluids such as serum or urine (“circulating miRNAs”), motivated researchers to
investigate circulating miRNAs in several pathologic conditions, including bone
diseases. Thus, several exploratory studies in cohorts representing various types
of bone diseases have been performed. In this meet-the-expert session, the
important molecular basics of intracellular miRNA function and extracellular
release will be discussed, including recommendations for best (pre-)analytical
practices and documentation standards for circulating miRNA research. In the
second part evidence from pre-clinical and clinical studies that have investigated
the utility of microRNAs as biomarkers and drug targets in musculoskeletal
disorders will be presented, with a specific focus on type-2 diabetic osteopathy.
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What an endocrinologist should know about in vitro
fertilization treatment and egg storage
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What an endocrinologist should know about in vitro fertilization
treatment and egg storage

Sophie Catteau-Jonard

CHU Lille, University of Lille, INSERM U 7211, Lille, France

Achieving pregnancy through in vitro fertilization requires a minimum number of
oocytes recovered during egg retrieval. These oocytes come from ovarian
hyperstimulation that allows the entire oocyte cohort to mature. In physiology in a
natural cycle, a dozen follicles are recruited at the beginning of the menstrual
cycle under the action of the elevation of the FSH (the « FSH window »). Then,
follicles secrete estradiol through aromatase under the action of FSH. By negative
feedback, FSH levels decrease (the FSH window closes) and only the follicle
most independent of FSH will continue to grow until ovulation: the dominant
follicle. The other follicles of the cohort attenuate allowing mono-ovulation. On
the contrary, it is very important in the process of in vitro fertilization to have a
multifollicular development, in order to increase the chances of pregnancy.
Indeed, there are still many stages before pregnancy: puncture and selection of
oocytes, obtaining fertilization and then a quality embryo to be transferred. The
goal of the treatment is therefore to continue the administration of FSH to avoid
the closing of the window and thus allow the maturation of all the follicles of the
cohort. The other very important aspect of stimulation treatment during IVF is to
control the exact time of ovulation. GnRH agonists or antagonists are used but the
use of simple progestins is also possible! Finally, the triggering of ovulation is
achieved through the administration of either hCG (with an LH like action) or a
GnRH agonist in cycles slowed down by GnRH antagonists. Completely artificial
cycles are also possible to transfer devitrified embryos.
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Management of pancreatic neuroendocrine tumors in Multiple
Endocrine Neoplasia Type 1 and the von Hippel Lindau syndrome
Gerlof Valk

Department of Endocrine Oncology, University Medical Center Utrecht,
Utrecht, Netherlands

Multiple Endocrine Neoplasia Type 1 (MENI) and the von Hippel Lindau
syndrome (VHL) are hereditary disease with an autosomal dominant inheritance.
Among a wide variety of manifestations, both syndromes predispose patients to
pancreatic neuro-endocrine neoplasms (PanNENs). Screening for presympto-
matic diagnosis of PanNENs enables timely intervention with the intention to
prevent metastasized disease and premature death. MEN1 and VHL lead to
different manifestations and there are also distinct differences in occurrence and
clinical course of PanNEN. Therefore the management of PanNEN occurring in
both syndromes is different with consequences for the required multidisciplinary
team. For both tumor syndromes screening for PanNEN should be based on
clinical orientation, including general planning of screening and surveillance,
utility of biochemical biomarkers, the optimal choice for imaging modality, and
risk stratification for individual patients. Recent research gives more insight into
the main aspects of MEN1 and VHL-related pancreatic manifestations and their
clinical management. For care tailored to the needs of the individual patient and
improving outcomes on an individual basis, studies are now needed to define
predictors of tumor behavior and effects of more individualized interventions.
Patients with MEN1 and VHL are therefore preferably treated in centers with
specific expertise and dedication to collaborative research.
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How do we have to treat patients with CAH to avoid complications for
under- and over-treatment?

Richard J Auchus

University of Michigan, Ann Arbor, MI, United States

The management of adults with congenital adrenal hyperplasia due to classic
21-hydroxylase deficiency (210HD) is a challenging balance of hormone
replacement, disease control, and avoidance of adverse effects. The approach
should emphasize the clinical evaluation and patient goals, and laboratory tests
are used secondarily as ancillary data. Upon transition from pediatric to adult
care, the concerns shift from growth and pubertal development to fertility,
neoplasia formation, and long-term complications. Each visit requires a thorough
physical exam to assess for cushingoid features such as skin thinning, bruising,
muscle weakness, fat redistribution, and purple striae — much of this exam can be
done via telemedicine. The most useful biomarkers to aid in glucocorticoid
titration are androstenedione, the androstenedione/testosterone ratio in men, and
follicular-phase progesterone in women attempting pregnancy. The major
androgens in most 210HD patients are the 11-oxygenated androgens, and these
steroids appear to be useful analytes of disease control as well. Hydrocortisone
remains the most effective glucocorticoid for cortisol replacement therapy. More
potent synthetic glucocorticoids have narrower therapeutic indices and greater the
risk of adverse effects than hydrocortisone. Attention to mineralocorticoid
replacement is also important, and under-replacement is a common cause of
chronic fatigue. Standing blood pressure, serum potassium, and plasma renin are
used to titrate the fludrocortisone acetate dose in that order. Conceptually, the
endocrinologist should distinguish doses used to replace the cortisol deficiency
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(first priority) and then additional doses to achieve adequate disease control. New
treatments are under study to improve disease control while avoiding excessive
glucocorticoid exposure.
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Endocrine treatment in transgenders - when, who and how?

Matthias Auer

Medizinische Klinik and Poliklinik IV, Klinikum der Universitidt Miinchen,
LMU Miinchen, Munich, Germany

Treatment of transgender patients has gained increasing importance in outpatient
endocrinological care due to a steadily rising influx of patients in recent years.
Many gaps in knowledge regarding hormonal therapy have been filled in recent
years thanks to a growing body of literature based on larger cohort studies.
Nowadays therapy can be regarded as safe and effective. While puberty arrest and
peripubertal hormone treatment in transgender youth has gained growing
acceptance in recent years, some questions still remain unsolved but will
hopefully be answered in years to come, following the steadily growing
knowledge and experience in this area. This talk summarizes the current
knowledge on risks and benefits of endocrine treatment in transgender individuals
and should open discussion based on patient cases on questions such as optimal
treatment monitoring, the use of progestins/progesterone, fertility preservation,
relevant comorbidities and ideal hormone treatment across the lifespan.
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Diagnostic approach and clinical management of
hypophosphatemia: Is it really an endocrine disorder?
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Diagnostic approach and clinical management of hypophosphatemia: Is
it really an endocrine disorder?

Sabrina Corbetta

Endocrinology and Diabetology Service, Department of Biomedical,
Surgical and Dentistry, University of Milan, IRCCS Istituto Ortopedico
Galeazzi, Milan, Italy

Phosphorus is involved in energy storage, metabolism, nucleic acids, cell
membrane function, cell signaling; it is a fundamental constituent of skeleton and
teeth. Pi homeostasis is regulated mainly by three hormones, namely parathyroid
hormone (PTH), vitamin D and Fibroblast Growth Factor 23 (FGF23).
Additionally, sex hormones are known to decrease circulating Pi levels, by
reducing renal tubular reabsorption through direct and indirect effects on renal
phosphate channels and likely stimulating FGF23 release. Though some patients
may complain of muscle weakness, mild hypophosphatemia (HP) is usually
asymptomatic, and, consequently, often overlooked, so that its prevalence in the
general population is not known. Indeed, HP is not a rare feature in patients with
osteoporosis. On the other hand, severe and chronic HP causes muscle weakness,
bone pain and deformity, fragility fractures (osteomalacia), rhabdomyolysis,
impaired mental status, heart failure. Several mechanisms can be involved, and
reduced Pi intestinal absorption, internal redistribution or urinary loss must be
differentiated. Once urinary loss has been established, differential diagnosis
includes FGF23-dependent conditions [renal transplantation, tumor induced
osteomalacia (TIO), hereditary hypophosphatemic rickets] and FGF23-indepen-
dent ones (primary and secondary hyperparathyroidism, renal tubular defects,
diuretics, glucocorticoid therapy, hereditary hypophosphatemic rickets with
hypercalciuria). Diagnostic workup is complex and often unrewarding, and the
cause of chronic HP can remain unexplained in a number of patients. Finally, in
patients affected with osteoporosis, HP may occur as an adverse effect of the anti-
osteoporotic drugs (bisphosphonates, denosumab, teriparatide), though most
studies show that HP is rare and generally self-limiting in this context. Indeed, a
subset of osteoporotic patients developing chronic HP on anti-osteoporotic
treatment can be observed in clinical practice, but frequency and implications of
this condition are not known. Lastly, it should be considered that recently a
specific anti-FGF23 treatment is available implying the need to correctly diagnose
FGF23-related HP.
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Clinical characteristics and outcomes in hospitalized COVID-19
patients with and without diabetes at Vilnius University Hospital
Santaros Klinikos (VUHSK)

Zydrune Vlsocklene 2 Valentinas Jakubkev1c1us , Modesta Alekniene"z,
Laura Siauliene'* Gerda Mekionyte' & Joana Scerbmkmalte

"Vilnius Umversny Faculty of Medicine, Chmc of Internal Diseases, Family
Medicine and Oncology, Vilnius, Lithuania; *Vilnius University Hospital
Santaros Klinikos, Center of Endocrinology, Vilnius, Lithuania

Background

Studies suggest that diabetes mellitus (DM) is associated with greater risk of
developing severe forms of COVID-19 and mortality.

Aims

To compare clinical characteristics and outcomes in hospitalized COVID-19
patients with and without DM.

Methods

A single-center, retrospective, observational study included adult patients with
laboratory-confirmed COVID-19 treated at VUHSK between 2020-01-01 and
2021-03-31. Patients were allocated to DM and non-DM grousp. The
demographic, laboratory and outcomes data were compared. Disease severity
was described as requirement of either high flow oxygen, intubation or inotropic
support.

Results

A total of 2559 patients (median age 60 years, 1424 (55.6%) men) were included.
Compared with the non-DM group (n=2058, 80.4%), patients with DM (n=501,
19.6%) were older, had more co-morbidities: hypertension, coronary artery
disease, heart failure, dyslipidaemia, obesity, chronic kidney disease (P <0.05).
Serum glucose, CRP, procalcitonin, D-dimer, creatinine and lactate were
significantly higher (P<0.05), eGFR and LYM count - significantly lower
(P <0.05) in the DM group compared to non-DM. Patients with DM were more
likely to develop acute respiratory failure (31.3 vs 20.9%; OR 1.728, 95% CI
1.391-2.146), sepsis or septic shock (9.2 vs 6.3%, OR 1.512, CI 1.063-2.149)
acute kidney failure (18.4 vs 11.6%, OR 1.712, CI 1.316-2.228), to require high
flow oxygen or non-invasive ventilation (16.4 vs 9.3%, P=0.000), intubation
(12.2 vs 8.1%, P=0.004), inotropic support (4.6 vs 2.5%, P=0.014), stayed
longer at the hospital (median 11 vs 13 days, P=0.000), had higher prevalence of
severe disease (23.0 vs 14.7%, OR 1.732, CI 1.361-2.205) and mortality rate
compared to non-DM patients (19.6 vs 12.7%, OR 1.674, CI 1.296-2.163). After
matching for age and gender, DM remained significant risk factor for developing
respiratory failure (OR 1.533, CI 1.157-2.031) and severe disease (OR 1.569, CI
1.142-2.154), but not death (19.4 vs 15.4%, OR 1.322, C10.952-1.837; P=0.095).
Conclusions

Diabetes was prevalent in one fifth of patients hospitalized with COVID-19. It
was associated with longer hospitalization, greater risk of severe COVID-19
disease and death. Further investigation of the relationship between COVID-19
severity and diabetes is warranted.

Keywords: coronavirus disease 2019 (COVID-19); diabetes; mortality; outcome.
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Objective

Published results of reduced morbidity and mortality with tight Glycemic Control
of critical patients could not be reproduced in large prospective trials. Glycemic
goals according to current respective guidelines include a target blood glucose
range 140-180 mg/dl, while lower blood glucose targets may be appropriate for
some patients. This study aims to provide real world evidence to this field.
Methods

We performed a retrospective study using the Medical Information Mart for
Intensive Care Units (ICU) IV open access, anonymized database (MIMIC-IV)
based on 15619 ICU admissions between 2008 and 2019 at Beth Israel Deaconess
Medical Center, USA. Logistic regression was performed, using age, sex, SOFA,
OASIS and proportion of time in glucose bands per ICU stay as predictors, and
death in ICU as the target. Glucose bands and time proportions were defined as in
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Finney et al.' (hypoglycemic: blood glucose level <80 mg/dl, stringent: 80-110
mg/dl, normal: 111-144 mg/dl, intermediate: 145-180 mg/dl, liberal: 181-200
mg/dl, hyperglycemic: >201 mg/dl), where proportions were time-weighted to
cope with variable measurement frequency. The study protocol was approved by
the respective Institutional Review Boards.

Results

Table 1 Relationship between ICU mortality and proportion of time spent in
each glucose band, controlling for age (<0.001)., gender, SOFA score (<
0.001). and OASIS score (<0.001). Odds Ratios correspond to 1 unit
increase

ICU mor-
ICU type Model tality (OR) Cl (95%) P-value
Cardio hypoglyce- 4.583 (1.12, 18.69) 0.034
(n= 7758) mic
stringent 0.111 (0.06,0.19)  <0.001
normal 0.096 (0.06, 0.16)  <0.001
intermediate  5.050 (2.69,9.48) <0.001
liberal 254.094 (73.46, <0.001
878.95)
hyperglyce-  28.657 (17.18, 47.8) <0.001
mic
Medical hypoglyce- 2.431 (0.95,6.19) 0.063
(n= 3463) mic
stringent 0.508 (0.34,0.75)  <0.001
normal 0.937 (0.62, 1.41)  0.753
intermediate  1.707 (1.01, 2.9) 0.048
liberal 2.596 (0.92,7.31) 0.071
hyperglyce-  1.230 (0.82,1.83) 0.311
mic
Surgical hypoglyce- 5.366 (1.85, 15.54) 0.002
(n= 4398) mic
stringent 0.364 (0.24,0.56) <0.001
normal 0.578 (0.39,0.87) 0.008
intermediate  2.558 (1.59, 4.12)  <0.001
liberal 4.276 (1.57, 11.62) 0.004
hyperglyce-  2.318 (1.36, 3.96) 0.002
mic
Conclusion

Overall, increased time in the hypoglycemic, intermediate, liberal and
hyperglycemic bands is related to increased ICU mortality, while increased
time in the stringent and normal bands is related to decreased mortality. However,
in medical ICUs, these results are not statistically significant with the available
data, e.g. the OR for the “normal” band being around 1.
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Background

Patients with type 2 diabetes and overweight have a chronic activation of the
innate immune system possibly explaining the increased risk of a hyperin-
flammatory response and severe COVID-19. We aimed to test whether blockade
of interleukin-1B(IL-1p) using canakinumab improves clinical outcome.
Methods

CanCovDia was a multicenter, randomised, double-blind, placebo-controlled trial
to assess the efficacy of canakinumab plus standard-of-care compared with
placebo plus standard-of-care in patients with type 2 diabetes and a BMI > 25
kg/m2 hospitalised with SARS-CoV2 infection. Patients were randomly assigned
1:1 to a single dose of canakinumab (body weight-adapted dose of 450-750 mg) or
placebo intravenously. Canakinumab and placebo were compared on the basis of
an unmatched win-ratio approach consisting of length of survival, ventilation,
ICU stay and hospitalization. This study is registered with ClinicalTrials.gov,
NCT04510493.

Findings

Between October 23, 2020, and May 12, 2021, 116 patients were randomly
assigned with 58 in each group. The win-ratio analysis between canakinumab vs
placebo was 1-08 (95% CI 0-69-1-69; P=0-72). After four weeks, in the
canakinumab group 4 people died (7-0%), 12 were hospitalized for more than 3
weeks (23:5%), and 11 were on ICU (20-0%), vs 7 (12-3%), 16 (28-3%) and 11
patients (21-6%) respectively. Median ventilation time at 29 days was 10 days
[IQR 6.0, 16.5] in the canakinumab group and 16 days [IQR 14.0, 23.0] in the
placebo group. Glycated haemoglobin Alc (HbAlc) in the canakinumab group
after four weeks was 7-40 [6-65, 8-30] vs 7-50 in the placebo group ([6-68,
8-33] P=0-955) despite a lower number of antidiabetics administered in patients
treated with canakinumab vs placebo (OR 0-47 [95% CI 0-23-0-95] P=0-03).
Median ratio to baseline of endogenous Insulin ( pmol/l) at four weeks was 0.94
[0.59, 1.66] in the canakinumab group vs placebo 0.64 [0.29, 1.44] (OR 2.21
[1.09, 4.48] (P=0.029). Serious adverse events were reported in 13 (11-4%)
patients in each group treated with canakinumab and placebo, respectively.
Interpretation

In patients with type 2 diabetes who were hospitalised with COVID-19, treatment
with canakinumab in addition to standard-of-care did not result in a significant
improvement of the primary composite outcome despite a numerical benefit in
survival, ICU and ventilation time. Patients treated with canakinumab required
significant less antidiabetic drugs to achieve similar glycaemic control, possibly
due to increased insulin production.
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B-Caryophyllene, a dietary CB2 receptor selective cannabinoid mitigates
myocardial fibrosis in a mice model of diabetic cardiomyopathy

Background and aim

Diabetic cardiomyopathy (DCM), a cardiac complication in diabetes is
characterized by abnormal cardiac function accompanied with myocardial
fibrosis. In recent years, the cannabinoid type 2 receptors (CB2) emerged as a
crucial therapeutic target for diabetes and its complications. The downregulation
of CB2 receptors has been documented in various cardiovascular diseases and
diabetes, that supports the concepts that activation of CB2 receptors may protect
against diabetic cardiomyopathy. The present study was designed to investigate
the effect of a selective CB2 receptor agonist B-Caryophyllene (BCP), a dietary
natural cannabinoid compound and chemically a bicyclic sesquiterpene on
myocardial fibrosis in DCM mice.

Methods

Experimental DCM was developed in Male C57/B6 mice by feeding a high-fat
diet for 4 weeks followed by a low dose of streptozotocin (100 mg/kg) injection.
Both DCM and control mice were then treated with or without BCP (50 mg/kg,
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orally) for 12 weeks by continuous feeding of a high fat or normal diet. At the end
of this period, hemodynamic parameters (systolic blood pressure, diastolic blood
pressure, mean arterial pressure, heart rate), and heart weight/body weight were
evaluated, fasting blood glucose, oral glucose tolerance test, insulin level, lipid
parameters (triglyceride, total cholesterol, low-density lipoprotein, very-low-
density lipoprotein, high-density lipoprotein), and lactate dehydrogenase in serum
were detected. Hematoxylin-eosin and picrosirius red were employed to
determine heart morphological changes and cardiac fibrosis, respectively.
Immunohistochemistry of collagen I and IIT and western blotting were taken to
determine the expression levels of cardiac-fibrosis markers (TGF-B, SMAD,
a-SMA).

Results

DCM mice exhibited hyperglycemia, insulin resistance, hyperlipidemia,
hemodynamic abnormalities, significantly increased serum lactate dehydrogenase
along with increased myocardial fibrosis, and hypertrophy. Oral administration of
BCP significantly decreased the levels of blood glucose, serum lipids, while
increased serum insulin level with improving the insulin resistance. Additionally,
the myocardial enzyme (lactate dehydrogenase) was significantly decreased.
Furthermore, BCP significantly improved hemodynamic changes and attenuated
the abnormal morphologic change in DCM hearts. Moreover, BCP treatment
decreased the expression of TGF-B, SMAD, a-SMA and reduced collagen
deposition in the heart of DCM mice. Most importantly, pre-administration of the
CB2 receptor antagonist AM630, abrogated the protective effects of BCP in DCM
mice.

Conclusion

These results suggest that activation of CB2 receptors by BCP alleviated diabetic
cardiomyopathy by attenuating hyperglycemia/hyperlipidemia-induced cardiac
fibrosis and remodeling via TGF-B/SMAD signaling pathway.
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Background

Increased alcohol intake is associated with several health disorders. However, its
impact on body composition is still controversial and data regarding this subject
in people with type 1 diabetes (T1D) are limited. We have shown that central
obesity is associated with diabetes complications in TID, and now, we
investigated whether the alcohol consumption is associated with body fat
distribution in adults with T1D from the Finnish Diabetic Nephropathy
(FinnDiane) Study cohort.

Methods

We included 548 individuals that had their body composition assessed by dual-
energy-X-Ray absorptiometry and had answered the questionnaires regarding
alcohol consumption during the FinnDiane visits. The amount of alcohol was
converted into standard doses (1 dose=12 g of pure alcohol). Then, participants
were divided into groups based on their alcohol consumption (dose/week) and the
risk of health problems: abstainers, low risk (0.1-6.9 doses for women, 0.1-13.9
for men), moderate risk (7-15.9 for women, 14-23.9 for men) and high risk (> 16
for women, >24 for men). Percentages of body fat refers to total body weight.
Central obesity was defined as having >0.7% of visceral fat for women and
>1.1% for men, while general obesity was >40.4% of total body fat for women
and >31.8% for men. Logistic regression models adjusted for confounders were
used to study the associations between alcohol consumption, central and general
obesity. Similar analysis was done using the groups of alcohol, considering
abstainers as the reference group.

Results

From 548 individuals, 30% had general obesity and 47% central obesity. Median
age was 42 (IQR 34-53) years, duration of diabetes was 25.4 (19.6-37.5) years and
40% were men. The high risk group had the highest visceral fat percentage [2.19
(0.93-2.48), P=0.002] and the lowest arms and legs fat percentage [12.2 (10.1-
15.1), P=0.04]. Total body fat percentage did not differ between groups. Each
dose increase of alcohol consumption increased the odds of central obesity [OR
1.03, P=0.03]. The high risk group was associated with increased odds of central
obesity [OR 6.8, P=0.004) and general obesity [OR 5.1, P=0.008]. Low and
moderate risk groups were not.



Conclusion

In adults with type 1 diabetes, each dose increase of alcohol consumption
increases the odds of central obesity by 3%. A high risk consumption of alcohol is
associated with both central and general obesity. Our results motivate further
longitudinal studies to explore the relationship between alcohol consumption and
body fat distribution, as well as its impact on diabetes complications.
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adrenal cortex and contribute to the zonation of the adrenal gland
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The adrenal cortex is a dynamic organ that undergoes self-renewal. In the mouse
it is divided into two concentric layers, the outer zona glomerulosa (ZG) and the
inner zona fasciculata (ZF), that secrete aldosterone and corticosterone,
respectively. Capsular and subcapsular stem/progenitor cells differentiate and
migrate in a centripetal fashion to repopulate the gland until they reach the
juxtamedullary region where they undergo senescence and apoptosis. Cell fate
mapping studies have shown that the maintenance of the cortex relies on a pool of
two interconnected cell populations, subcapsular undifferentiated cells secreting
the morphogen Sonic Hedgehog (Shh) and capsular Glil* cells, which can
transduce the Shh signal. Our lab has shown that Delta like non-canonical Notch
ligand 1 (DIk1) is expressed in partially undifferentiated cells of the subcapsular
region in rat and human adrenals, whilst it is mostly expressed in capsular cells in
mice. Our recent lineage tracing analyses used a tamoxifen inducible Dlk1“*FRT?
mouse model carrying the R26tdTom reporter. Injection of pregnant dames at
embryonic day (e) 12.5 and analysis of tdTomato expression at postnatal day (p)
10 and p38 showed that 35% (pl0) and 24% (p38) of Steroidogenic Factor
1(Sf1)+ cortical cells were tdTomato+. On the other hand, postnatal tamoxifen
injections showed tdTomato+/Sfl + cells only in 1-2% in cortical cells. This
data indicates that capsular Dlk1 marks a population of adrenocortical progenitor
cells, that are mostly active during embryonic development and near-dormant
postnatally. However, postnatal DIk1 + cells could be reactivated and contribute
to the regeneration of the ZF after dexamethasone-induced atrophy. Mice were
administered tamoxifen followed by 7 days of dexamethasone which resulted in
ZF atrophy. Two weeks after removal of dexamethasone, regrowth of the ZF
occurred and tdTomato+ cells were visible in the cortex suggesting that near-
dormant capsular DIk + cells are re-activated during ZF regeneration to become
steroidogenic cells. Taken together, our results provide evidence for a role of
DLKI1 + cells as contributors to the development and zonation of the adrenal
cortex.
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The adrenal gland produces corticosteroids essential for hydromineral and
metabolic homeostasis. It is organised, in mice, in two concentric layers. The zona
glomerulosa (zG) and fasciculate (zF), renewed from progenitors located in the
capsular periphery. Centripetal renewal and maintenance of cortical zonation are
dependant of a balance between WNT/B-catenin and ACTH/PKA signalling
pathways. They provide recruitment and consecutive differentiation of
progenitors into zG and zF. SUMOylation is a reversible post-translational
modification mandatory for embryonic development. It consists of the serial
reactions of activation, conjugation and ligation that will enables SUMOylation of
a specific target protein. The presence of deSUMOylases mainly represented by
SENPs makes SUMOylation particularly dynamic. In the adrenal cortex, it
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follows a centripetal decreasing gradient whose function is unknown. Moreover,
chronic and acute PKA signalling stimulation leads to a decrease in SUMOyaltion
in the adrenal cortex. In order to study the impact of hyperSUMOylation in the
adrenal differentiation, we have chosen to delete the deSUMOylase SENP2 since
itis positively regulated by ACTH/PKA signalling. Hence, we developed a model
of Senp2 deficiency targeting specifically the adrenal cortex thanks to cre/loxP
technology. Senp2 loss induces, as soon as 4 weeks of age, a glucocorticoids
deficiency caused by zF hypoplasia without any defect in zG physiology. Even
though, mice manage to normalise glucocorticoid levels throughout time, they
still fail to respond properly to ACTH stimulation. We demonstrate, by
biochemical and genetic experiments, that this lack of response was neither due
to signalling upstream of PKA nor downstream, pointing toward a direct change
in intrinsic PKA catalytic activity. The hypoplasia is associated with a stimulation
of apoptosis at the zG/zF boundary. We show that this apoptosis was linked to a
lack of PKA dependant phosphorylation of DRP1, whose phosphorylation state
can induce either apoptosis or steroidogenesis. Finally, B-catenin, which is
supposed to be limited to zG cell membrane, is found in the zF nuclei in Senp2
mutant adrenals. Moreover, this is associated with an increase in SUMOylation of
B-catenin and mild activation of the WNT signalling pathway. In conclusion, we
show that HyperSUMOylation affects zF homeostatic renewal by altering the
balance between ACTH/PKA and WNT/B-catenin signalling pathways and by
stimulating early apoptosis of the zF cells. SUMOylation is a central mechanism
of adaptive cellular responses to stress. Our results suggest that it is a fundamental
pathway in the processes of functional maintenance of the adrenal cortex.
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Context

Primary bilateral macronodular adrenal hyperplasia (PBMAH) with glucose-
dependent insulinotropic polypeptide (GIP)-dependent Cushing’s syndrome is
caused by ectopic expression of GIP receptor in the adrenal tissue. The bilateral
nature of this adrenal disease suggests germline genetic predisposition. We aimed
to identify the molecular driver event responsible for ectopic GIP receptor
expression in PBMAH.

Methods

We conducted an international, multicenter, retrospective, cohort study to collect
blood and adrenal samples from patients who had undergone unilateral or bilateral
adrenalectomy for familial or sporadic GIP-dependent PBMAH with Cushing’s
syndrome. We performed sequencing and copy-number analyses of blood and
adrenal DNA. Adrenal samples from patients with PBMAH and Cushing’s
syndrome without food-dependent cortisol production were used as controls.
RNA-sequencing on adrenal samples was performed to study gene expression in
GIP-dependent Cushing’s syndrome and in control samples. Functional in vitro
studies were performed to study the impact of the genetic event identified in
human adrenocortical H295R cells.

Results

17 patients with familial or sporadic GIP-dependent PBMAH with Cushing’s
syndrome were studied. We identified germline heterozygous pathogenic or likely
pathogenic variants in the lysine demethylase 1A (KDMIA, or LSDI) gene in all
17 patients. We further identified a recurrent deletion of the short arm of
chromosome 1 harboring the KDMIA locus in the adrenal lesions of affected
patients. None of the 25 patients in the control group had KDMIA germline or
somatic alterations. Concomitant genetic inactivation of both KDMIA alleles
resulted in loss of KDMIA expression in the adrenal lesions. Transcriptome
analysis of adrenals from affected patients revealed the global effect of KDM1A
loss in adrenal tissue on gene transcription and identified differentially regulated
genes, including those encoding for GIP receptor and some other G protein-
coupled receptors involved in adrenal tumorigenesis and regulation of
steroidogenesis. In vitro pharmacologic inhibition, silencing and knock-out by
CRISPR-Cas9 genome editing of KDMIA led to an increase in GIP receptor
transcripts and protein in H295R cells.

Discussion

We found that familial and sporadic GIP-dependent PBMAH is a genetic disease
caused in 100% of cases studied by germline inactivating pathogenic variants of the
KDMIA gene with a loss of heterozygosity of the second KDMIA locus in the
adrenal lesions. This stepwise inactivation of KDMIA is suggestive of a tumor
suppressor gene model of tumorigenesis. Uncovering of a common genetic
mechanism of GIP-dependent PBMAH will enable genetic testing and counselling
of affected patients and earlier detection of the disease in their relatives.
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Context

Autonomous cortisol secretion (ACS) has been associated with a higher
prevalence of osteoporosis and fragility fractures in several studies. However,
the data rely on heterogeneous studies and criteria for osteoporosis screening in
this population are still debated.

Objective

To assess the prevalence of fragility fractures and contributing factors in a large
cohort of patients with adrenal incidentalomas.

Methods

We reviewed medical records of 1023 patients with adrenal incidentalomas from
1990 to 2019. Of these, 756 patients were selected after exclusion of confounders
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such as concomitant diseases or treatments, or missing data. Clinically-obtained
electronic radiological images closest to the date of clinical evaluation, such as
lateral views of spine X-rays or CT thoraco-abdominal scans, were reviewed by
two experts blinded to clinical data to screen for asymptomatic morphometric
vertebral fractures. Clinical fragility fractures were also recorded. 491 patients
had non-secreting (NS) adrenal incidentalomas, 240 had ACS and 25 Cushing
Syndrome (CS). Diagnosis of NS and ACS was based on cortisol after 1-mg
dexamethasone suppression test (1 mgDST) (<50 and > 50 nmol/l, respectively).
Biochemical parameters of bone metabolism and hormonal data were
recorded.

Results

ACS were older than NS patients (65.5 vs 60.5 years, P<0.001). Prevalence of
fragility fractures was different (P=0.021) between groups, respectively 18.9%
(NS), 27.1% (ACS) and 32% (CS), with significant difference between NS and
ACS (P=0.012). When analyzed separately by sex and menopausal status, this
difference remained significant in post-menopausal women (P=0.003), with a
prevalence of 16.7% (NS), 28.2% (ACS) and 50% (CS). By contrast, prevalence
of fractures was similar in males, even when analysis was adjusted for low
testosterone levels (<3 ng/ml). Women with ACS aged > 65 years reported a
40% prevalence of fragility fractures, as compared with 23.6% in NS (P=0.016).
In younger women and in males with cut-off age set at 65 years, prevalence of
fractures was similar between groups. Following logistic regression analysis
including biochemistries and clinical data of the overall population, fragility
fractures were predicted independently by age (OR=1.04, P <0.001) and post-1
mgDST cortisol (OR=2.07, P=0.001). After sex and menopausal status sub-
analysis, an independent contributory effect from age (OR=1.07, P<0.001) and
1 mgDST (OR=4.49, P=0.001) remained significant only in post-menopausal
women.

Conclusions

Post-menopausal women aged 65 or older with adrenal incidentalomas and ACS
showed higher risk of fragility fractures than NS, with ACS likely playing an
independent major pathogenetic role.
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Elevated serum free cortisol is a strong predictor of mortality in
hospitalized patients with Covid-19 irrespective of dexamethasone
treatment
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Serum total cortisol has been linked to increased mortality in patients with Covid-
19, but its reliability in critically ill patients is limited. We examined the
association between serum free cortisol (SFC) levels and clinical outcomes in
patients hospitalized with Covid-19 between 5/5/2020 and 1/3/2021 in our
institution.

Methods

SFC was measured in blood samples collected at patient’s admission, prior to any
medical treatment. Patients’ files were reviewed retrospectively.

Results

There were 241 patients (78% female), mean (SD) age 67.4 (18.5), of whom
47.3% received dexamethasone treatment (DT). According to the NIH severity
index, 46.9% had asymptomatic or mild disease, 17.4% moderate, and 35.7% had
severe or critical disease. The in-hospital mortality, 30-day mortality and the need
for assisted ventilation were 8.7%, 14.9% and 18.3% respectively. SFC levels
were higher in patients who died in hospital [3.74 (2.8) vs 1.4 (0.85) pg/dl,
P <0.0001), or within 30 days [3.01 (2.3) vs 1.32 (0.77) pg/dl, P<0.0001] or who
required assisted ventilation [2.77 (2.4) vs 1.4 (0.8) pg/dl, P <0.0001]. SFC levels
were significantly higher in patients with diabetes, hypertension, cardiovascular
disease and chronic renal failure. There was a positive correlation between SFC
and IL-6, CRP, ferritin, LDH, D-dimers, neutrophil/lymphocyte ratio (NLR) and
a negative correlation with GFR and oxygen saturation at admission (P <0.0001
for all pair comparisons). The area under the ROC curve (AUC) to discriminate
30-day mortality was significantly higher for SFC (0.837) compared with IL-6
(0.733, P=0.012), CRP (0.634, P<0.0001), ferritin (0.618, P<0.0001), LDH
(0.667, p-0.001) and NLR (0.759, P=0.039). The AUC to discriminate in-
hospital mortality for SFC (0.837) was similar to IL-6 (0.811), LDH (0.790) and
ferritin (0.716), but higher than CRP (0.665, P=0.004) and NLR (0.715,
P=0.008). The SFC AUC for the need for assisted ventilation was 0.723, not
significantly different from the other parameters. Among patients who received



DT, 71.1% had severe or critical disease, 17.5% had moderate and 11.4% had
mild disease. SFC levels were higher [1.88 (1.5) pg/dl] in patients who received
dexamethasone compared with those that did not [1.36 (1) pg/dl, P<0.0001].
Within treated patients, SFC levels were higher in those who died in hospital (3.58
(2.8) vs 1.56 (0.9) pg/dl, P< 0.0001] or within 30 days [3.1(2.6) vs 1.56 (0.9)
pg/dl, P<0.0001], compared with those that survived.

Conclusions

SFC levels strongly predict in hospital and 30-day mortality as well as the need
for ventilation support in hospitalized patients with Covid-19, irrespective of DT.

DOI: 10.1530/endoabs.81.0C2.5

0C2.6

Activity of abiraterone acetate in the management of cushing syndrome
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Background

More than 50% of adrenocortical carcinomas (ACC) in adults are associated with
cortisol excess that makes tumor management challenging and has a negative
impact on patient outcome. Abiraterone acetate (AA) is an irreversible inhibitor
of the 17a-hydroxylase/C17, 20-lyase (CYP17 enzyme) that is used in patients
with prostate cancer, in whom it leads to suppression of cortisol and androgens.
The aim of this study was to assess the activity of AA to control cortisol excess in
patients with advanced ACC and overt Cushing syndrome.

Methods

We designed the phase II trial ABACUS (NCT 03145285) whose primary
endpoint was normalization of 24-h urinary free cortisol (UFC) excretion within 1
month from treatment start. Inclusion criteria were histologically proven ACC,
locally advanced or metastatic disease, and Cushing syndrome confirmed by two
24-h UFC >1.5 times the upper normal limit with suppressed ACTH. No
concomitant treatment with mitotane or chemotherapy was allowed for the first 4
weeks of the study. AA was given orally at the daily dose of 1000 mg. Data are
expressed as median and interquartile range.

Results

From 2017 to 2019, we included 17 patients with ACC (2 stage III, 15 stage IV),
13 women (76%), aged 51 years (18-76), of whom 8 have been heavily pretreated
and 9 were treatment naive. In 8 patients, multiple steroid secretion was found.
Patients were treated with AA for 17 days (7-163). Median 24-h UFC was 368
ng/24 h (121-7422) at baseline and 94 ng/24 h (20-1793) at end of treatment
(P=0.01). Normalization of 24-h UFC was attained in 8 patients (53%) and a >
50% decrement in 11 patients (73%). The median time to effect was 21 days and
median 24-h UFC reduction 81.8% (-97.7 - +25.9). Androgen and precursor
steroids were also significantly reduced by AA treatment. Cushing Syndrome
Score and blood pressure significantly decreased during treatment. In 2 patients,
treatment was discontinued for toxicity. Seven patients died of ACC progression
during follow-up with an overall survival of 5.4 months (0.5-39.3).

Conclusions

AA was able to control rapidly cortisol excess in most patients with a good safety
profile. The results of this proof-of-concept study show that AA looks promising

24th European Congress of Endocrinology

and may be viewed as an additional weapon to manage Cushing syndrome in
patients with ACC. These findings pose the basis for power calculation and
implementation of a prospective long-term study to establish AA efficacy in
patients with a steroid-secreting ACC.
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Introduction

The 2015 American Thyroid Association (ATA) guidelines on the management of
thyroid nodules and cancer recommend specific size cut-offs for fine needle
aspiration (FNA) cytology. We assessed the correlation between sonographic and
cytological stratification as per the guidelines, with emphasis on the size cut-offs.
Methods

In a ‘real world’” prospective study, we sonographically stratified 562 thyroid
nodules prior to performing ultrasound-guided FNA as cysts (1.4%), very low
(3.9%), low (54.8%), intermediate (19.9%), or high (19.9%) risk. Their Bethesda
cytological classification was B1, B2, B3, B4, B5 and B6 in 3.6%, 77.9%, 3.9%,
5%, 2.8% and 6.8% of nodules, respectively. Strong sonographic-cytological
correlation was observed (P<0.0001); for example, B2 (benign) cytology was
reported in 100% of very low, 91.2% of low, 81.3% of intermediate and 32% of
high risk nodules. Excluding B1 (non-diagnostic) results and nodules without size
data, the diagnostic performance of ATA-proposed cut-offs for FNA based on
sonographic appearance was compared to higher cut-offs. Increasing the size-
threshold for sonographically low and intermediate risk thyroid nodules would
spare FNAs at the expense of missing a small proportion of B3-B6 cytological
nodules and differentiated thyroid carcinomas (DTCs). The size cut-offs are
compared against the cytological result of B2 (‘negative outcome’) or B3-B6
(‘positive outcome’). fRelative to number of available histopathology results.
PPV, positive predictive value. NPV, negative predictive value.

Discussion

By increasing the size cut-off for low-risk nodules, the NPV value retains its
excellent performance, whereas PPV remains unaffected with poor performance.
By using a higher cut-off in intermediate-risk nodules, NPV and PPV
performance remain unchanged. In high-risk nodules, both NPV and PPV
perform poorly regardless of the size cut-off. The 20 mm and 40 mm cut-offs may
have greater clinical significance in case of carcinoma, as they correspond to
higher tumour grades (>T2 and >T3), altering the clinical management.
Conclusion

Our results suggest that increasing the ATA size cut-off from 15 mm to 20 mm in
sonographically low-risk nodules is clinically safe whilst reducing FNAs.
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Cut-off Sensitivity Specificity PPV NPV Spared FNAs Missed Missed
B3-B6 DTCs'
cytology
Sonographic  Low-risk 15 mm 87.5% 15.9% 8.3% 93.6%
classification  (n=301) 20 mm 58.3% 42% 8% 92.1% 80 (26.6%) 7 0/4
as per ATA 40 mm 4.2% 93.9% 5.6% 91.9% 236 (78.4%) 20 1/15
guidelines
Intermediate- 10 mm 75% 18.9% 11% 85%
risk (1=102) 20 mm 8.3% 88.9% 9.1% 87.9% 71 (69.6%) 8 1/7
High-risk 10 mm 58.2% 30.6% 60.9% 28.2%
(n=103) 20 mm 13.4% 88.9% 69.2% 35.6% 51 (49.5%) 30 17/29
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Background

At a preplanned interim analysis (median follow-up 6.2 months) of the double-
blind, phase 3 COSMIC-311 trial (NCT03690388), cabozantinib significantly
improved progression-free survival (PES) vs placebo (HR 0.22,96% C10.13-0.36;
P<0.0001) in 187 patients with previously treated radioiodine-refractory DTC
(Brose, Lancet Oncol; 2021). Patients must have received lenvatinib or sorafenib
and progressed during or after 1-2 prior VEGFR inhibitors. We present the final
analysis with an extended datacut of all randomized patients (ITT population) and
for prespecified subgroups who received prior lenvatinib, sorafenib, or both.
Methods

Patients were randomized 2:1 to cabozantinib (60 mg QD) or placebo. Placebo
patients could cross over to open-label cabozantinib upon disease progression per
blinded independent radiology committee (BIRC). PES (ITT) and objective
response rate (ORR, first 100 randomized patients) per RECIST v1.1 by BIRC
were the primary endpoints.

Results

At final analysis 258 patients (170 cabozantinib, 88 placebo) were randomized at data
cut (8 Feb 2021); 96 had received prior sorafenib/no lenvatinib, 102 prior
lenvatinib/no sorafenib, and 60 prior sorafenib and lenvatinib. Median follow-up
was 10.1 months. Forty patients crossed over to receive cabozantinib. Median PFS
was 11 months for cabozantinib vs 1.9 months for placebo in the ITT population
(HR=0.22,95% CI0.15-0.31; P <0.0001). For subgroups, median PFS was 16.6 vs
3.2 months for prior sorafenib/no lenvatinib (HR=0.13, 95% CI 0.06-0.26); 5.8 vs
1.9 months for prior lenvatinib/no sorafenib (HR =0.28, 95% C10.17-0.48), and 7.6
vs 1.9 months for prior sorafenib and lenvatinib (HR =0.27, 95% CI 0.13-0.54). In
the ITT population, ORR was 11% for cabozantinib vs 0% for placebo & overall
survival HR=0.76 (95% CI 0.45-1.31). Grade 3/4 treatment emergent adverse
events (TEAEs) were 62% in the cabozantinib arm vs 28% in placebo with no
treatment-related grade 5 events; 67% vs 5% required dose reductions due to TEAEs;
8.8% vs 0% discontinued treatment due to TEAEs not causally related to disease.
Conclusion

In the final analysis of COSMIC-311 with longer follow-up, cabozantinib
maintained its superior efficacy versus placebo. The PFS-HR was consistent with
the interim analysis, in patients with previously treated radioiodine-refractory DTC
irrespective of prior treatment, with no unexpected toxicities.
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Adata-driven approach reveals emerging risk factors for recurrent and
persistent differentiated thyroid cancer
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Background
The appropriate risk stratification of patients with differentiated thyroid cancer
(DTC) is crucial because most cases have an indolent behavior and need a
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conservative approach. One of the most widely used tools is included in the
American Thyroid Association (ATA) Guidelines, based on heterogeneous
literature data derived by different populations, settings, and timeframes. Recent
research focused on the inclusion of other features or questioned the clinical
relevance of some of the included ones. In this prospective cohort study, we
analyzed data of DTCs managed in 40 Italian clinical centers. The aims were to
develop comprehensive, data-driven prediction models, able to capture all
available features and to determine the weight of the potential predictors.
Methods

The Italian Thyroid Cancer Observatory (ITCO) web-based database
(NCT04031339) now includes prospectively collected data of 10000 patients
with histologically confirmed thyroid cancer. Each record contains information
on patient demographics and biometrics, circumstances of the diagnosis, tumor
pathology, treatments, and periodic follow-up examinations. We selected
consecutive cases with DTC (n=4773) and at least early follow-up data. We
built a decision tree, a relatively simple prediction model, to assign a risk index to
each patient. The model allows to investigate the impact of different variables in
the prediction of the risk level.Results. 2492 patients (52.2%) are classified as
low, 1873 (39.2%) as intermediate, and 408 as high risk, according to the ATA
risk estimation. Their response to treatment during their whole follow-up is
excellent response in 2188 (45.8%), indeterminate in 1957 (41%), biochemical
incomplete response in 250 (5.2%), and structural incomplete response in 378
(7.9%). The decision-tree model outperformed the ATA risk stratification system:
the sensitivity of high-risk classification for structural disease increased from 37%
to 49%, and the negative predictive value for low-risk patients also slightly
increased by 3%), even without including information derived from radioiodine
treatment (performed only in a subgroup of patients). The feature importance was
estimated: several variables not included in the ATA system significantly impact
the prediction of disease persistence/recurrence: age at diagnosis, gender, body-
mass index, cytology, family history of thyroid cancer, surgical approach, pre-
surgical cytology, and circumstances of the diagnosis.

Conclusions

The current risk stratification systems may be complemented by the inclusion of
other demographic, clinical and anthropometric data, to improve the prediction of
response to treatment. The use of a complete set of variables allows for a more
precise clustering of patients, to predict their responses to treatment.
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Background

Increasing age is associated with poorer survival in DTC [Oyer SL, 2012]. In the
phase 3 COSMIC-311 trial (NCT03690388), cabozantinib, an inhibitor of
VEGFR2, MET, AXL and RET, significantly improved the progression-free
survival (PFS) vs placebo in previously treated patients with RAI-R DTC (HR
0.22, 96% CI 0.13-0.36; P <0.0001; median follow-up 6.2 months). The impact
of age on efficacy and safety was included in the prespecified subgroup analysis.



Methods

258 patients were randomized 2:1 to receive cabozantinib (60 mg QD) or placebo.
Patients were stratified by prior lenvatinib treatment and age (younger subgroup:
<65y, older subgroup: > 65 y). Patients with RAI-R DTC must have progressed
on or after 1-2 prior VEGFR-targeted therapy. The primary endpoint of PFS and
other outcomes in the extended follow-up data (8 Feb 2021) were analyzed by
subgroups based on age.

Results

In the younger subgroup, 49% patients had papillary thyroid cancer (PTC) in the
cabozantinib arm vs 66% in placebo, whereas 53% vs 36% had follicular thyroid
cancer (FTC). In the older subgroup, 64% had PTC in the cabozantinib arm vs
57% in placebo, whereas 38% vs 43% had FTC. In the younger subgroup, 65%
received prior sorafenib and 61% prior lenvatinib whereas in the older subgroup
55% received prior sorafenib and 65% prior lenvatinib. Median PES for the
cabozantinib arm was 11.1 months (95% CI 7.2-NE) with HR 0.19 (95% CI1 0.12-
0.32) for the younger subgroup and 11.1 months (95% CI 5.9-13.8) with HR 0.27
(95% CI 0.16-0.45) for the older subgroup. ORR with cabozantinib was 10%
(95% CI 4.9%—18.9%) for the younger and 12% (95% CI 5.9%-20.8%) for the
older subgroup vs 0% (95% CI 0.0-8.0) for both placebo subgroups. The
discontinuation rate of cabozantinib due to AE related to study treatment was 6%
both in the younger and the older subgroup and the percentage of patients with
any dose reduction was 65% vs 69%. The safety profile in both age groups was
similar and consistent with that of the overall population. No treatment-related
grade 5 adverse events were observed.

Conclusion

This subgroup analysis demonstrates that clinical benefit with cabozantinib is
maintained irrespective of age in previously treated RAIR DTC patients.
Keywords
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Background

MiRNAs transported by exosomes play a role in various processes of
tumorigenesis and tumor progression. They can function as oncogenes able to
structurally and biologically change the tumor microenvironment (TME)
therefore playing a crucial role in cell-to-cell communication during tumor
development and allowing cancer cells to become invasive and disseminate from
the primary site to distant locations.We aimed to identify the exosome miRNAs
that may be involved in thyroid cancer development and progression and to
investigate their functional effects.

Methods

We searched for the presence of specific miRNA profiles in exosomes secreted by
a non-tumorigenic thyroid cell line (Nthy-ori-3-1) and two papillary thyroid
cancer cell lines (TPC1 and K1) and compared them with intracellular miRNA
profile of each cell line. Exosomes isolated from the cells’ conditioned medium
were characterized by dynamic light scattering and the expression of exosome-
specific markers. We evaluated the expression of 46 miRNAs by Real-Time PCR
using custom TagMan Array cards on RNA from exosomes of each cell line.
Mienturnet web tool was used for the microRNA-target enrichment and network-
based analysis.

Results

Exosomes secreted by thyroid cancer cell lines were enriched in five miRNAs
(miR21-5p, miR221-3p, miR22-3p, miR31-5p, and miR-let7i-3p) compared to
normal cell lines, with higher levels observed in more aggressive K1 compared to
less aggressive TPC1 cell lines. The levels of exosome miRNAs reflected those of
intracellular miRNAs. The microRNA-target enrichment analysis revealed that
VEGFA — VEGFR2 Signaling Pathway, ATM-dependent DNA damage
response, EGF/EGFR Signaling Pathway, and PI3K —AKT—mTOR signaling
pathway may be the most affected cellular processes. Finally, Network-based
analysis found seven genes (ICAM1, FOXO3, SELE, ETS1, RECK, PTEN and
TIMP3) which are targets of at least three identified miRNAs. Notably, ICAMI,
target of 4 out 5 identified exosome miRNAs, is known to be the most important
adhesion molecule involved in the extravasation of leukocytes into the
surrounding tissue.
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Conclusion

We identified five exosomal miRNAs that may be involved in thyroid cancer
development and progression by playing paracrine effects on the tumor
microenvironment. The findings of “in silico” analysis suggest a potential role
even in angiogenesis, promotion and immune-surveillance impairment. Further
studies will be performed to define the effects of these exosomal miRNAs.
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Objective

RET fusion genes are known driver mutation in thyroid cancer and have been
described mainly in pediatric thyroid carcinomas, in which they represent the
most common genetic alteration. In large cohorts of adult patients, RET fusions
have not yet been well characterized. The aims of this study were to identify RET
fusion-positive thyroid tumors in a cohort of different types of thyroid carcinomas
and to correlate them with clinical and histopathological features and to determine
the prognostic significance of RET fusion genes based on long-term follow-up of
patients with thyroid cancer harboring this mutation.

Methods

The cohort consisted of 1067 different thyroid cancer samples (fresh frozen
tissues). Based on the detected mutation, samples were triaged. Samples positive
for the BRAF, HRAS, KRAS, NRAS, RET or NTRK fusion gene mutation were
excluded from the further RET fusion gene analyses. Samples were analyzed
using Real-Time PCR (LC480, Roche) or using the FusionPlex Comprehensive
Thyroid and Lung panel (ArcherDx) by next generation sequencing on MiSeq
sequencer (Illumina).

Results

RET fusion genes were detected in 103/914 (11.3%) papillary thyroid carcinomas,
from which 32/118 (27.1%) were from pediatric patients (7-20 years old) and
71/796 (8.9%) were from adult patients. A total of 17 types of RET fusions were
found, including the following partner genes: CCDC6, NCOA4, PRKARIA,
SOSTM1, IKBKG, RASAL2, TPR, ACBD5, RUFY2, BBIP1, AFAPIL2, AKAPI3,
TRIM27, SPECCIL, FBX041, GOLGAS, SSBP2. The RET fusion-positive
carcinomas were associated with follicular growth pattern, multifocality,
extrathyroidal invasion, lymph node and distant metastases. Lymph node
metastases were found in almost all (93.8%) pediatric cases. On the other hand,
most patients responded well to radioiodine treatment.

Conclusion

In summary, RET fusion gene were found only in papillary thyroid carcinomas.
The frequency was approximately three times higher in pediatric patients than in
adult patients. RET fusion-positive carcinomas correlated with aggressive tumor
behavior. In conclusion, the genetic molecular testing of RET fusions is important
not only for patient’s diagnosis and prognosis, but also for possible targeted
therapy.

Supported by the Ministry of Health of the Czech Republic DRO (Institute of
Endocrinology — EU, 00023761) and AZV NU21-01-00448 grant.
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during a tesomet trial of hypopituitary patients with acquired
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Objective

Hypothalamic obesity results in severe weight-gain and increased risk of
cardiovascular and metabolic mortality. We aimed to assess the safety and
efficacy of Tesomet (tesofensine plus metoprolol), and ongoing requirements in
pituitary hormone replacement adjustments in adults with acquired hypothalamic
obesity, a rare disease with no approved therapy

Research design, patients and methods

Twenty-one adults with hypothalamic obesity (16 females, 5 males, mean(SD)
age 46(14.6) years; 90% with a BMI "> " 30 kg/m?) were randomized to Tesomet
(0.5 mg tesofensine/50 mg metoprolol)(n=14) or placebo (n=38) during a 24-
week double-blind treatment period. Seventeen subjects (11 Tesomet; 6 placebo)
continued in 24-week open-label extension, all treated with Tesomet. Primary
endpoint was safety; secondary endpoints included body weight and waist
circumference. Almost half had a craniopharyngioma, 86% had undergone
pituitary/hypothalamic surgery, 52% irradiation. All received one or more
anterior pituitary hormone replacements. Trial NCT03845075.

Results

Most common adverse events were sleep disorders, dizziness, dry mouth, and
headache; mostly of mild to moderate severity. No clinically meaningful changes
in heart rate or blood pressure were observed. On completion of the double-blind
period, mean change in body weight from baseline was -7.84 kg for the Tesomet
group vs -0.34 kg for placebo (P=0.03), and at the end of the open-label
extension period it was -6.34 kg for the Tesomet-Tesomet group and -6.03 kg for
the placebo-Tesomet group. Mean change in waist circumference from baseline
was -7.1 cm for the Tesomet group vs -1.2 ¢cm for the placebo group at the end of
the double-blind period, and -5.7 cm for the Tesomet-Tesomet group and -3.0 cm
for the placebo-Tesomet group at the end of the open-label extension period. Most
subjects (65%) had Levothyroxine reduced; adjustments in pituitary replacement
and diabetic medications were otherwise few and did not differ significantly from
baseline. Mean (SD) change in levothyroxine daily dose from baseline was -6.6%
(6.1) and -6.4% (9.1) in Tesomet and placebo, respectively. In both groups,
change in Levothyroxine correlated with weight-loss at time of adjustment (12=
0.37, P=0.006). This tendency was maintained during the extension period and
implementing the reduction of levothyroxine in the management stabilised
thyroid function.

Conclusion

Tesomet was generally well tolerated after 48 weeks of treatment, did not affect
heart rate or blood pressure, and resulted in significant reductions in body weight
in this cohort of hypopituitary patients with hypothalamic obesity. Weight-loss
necessitated reductions in levothyroxine dose in most subjects to maintain stable
thyroid function.
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Background

Severe congenital growth hormone deficiency (¢cGHD) is a rare but potentially
life-threatening condition. Even though random growth hormone (GH) can
confirm ¢cGHD during the first week of life, the diagnosis remains extremely
challenging in the absence of reliable reference values in healthy neonates and
thus of a best diagnostic cut-off.

Aims

Endocrine Abstracts (2022) Vol 81

First, to provide solid reference values for GH concentrations in term newborns,
by means of a non-invasive procedure (GH from screening cards), using a current
ultrasensitive GH assay. Secondly, to investigate eventual maternal and neonatal
predictors of GH concentrations.

Methods

Using Immulite 2000 assay, GH was measured simultaneously from 200 dried
blood spots (DBS) and serum samples of controls, thus validating this method for
DBS. With the same assay, GH concentrations were measured in 444 filter papers
of term newborns after 48 hours of life. Maternal and neonatal anamnestic data
were collected from clinical records.

Results

In our cohort (444 neonates, 212 males and 232 females), the auxological
parameters were spread according with the reference neonatal anthropometric
charts of Italian population (median length -0.05 SDS, median head
circumference -0.07 SDS, median weight -0.12 SDS). Median GH value was
16.9 pg/l IQR 11.2 - 23.1 pg/l), with no significant gender difference. We defined
a lower limit of 6.5 pg/l as 5° centile through Harrell-Davis’ method with a
confidence interval at 90% between 5.9 and 7 pg/l by bootstrap BCA method.
Considering our lower limit of GH<6.5 pg/l, at logistic regression analysis,
jaundice presented the greater association with GH concentrations (P <0.001).
Indeed, neonates with jaundice had 5-fold increased risk of presenting a GH < 6.5
ng/l. No other significant correlation was found between GH and maternal or
neonatal characteristics. Yet, the association between neonatal hypoglycaemia
and lower GH concentrations was suggestive, though not significant (P=0.077).
Conclusions

We defined the lower limit of reference values for GH in term healthy new-borns
independently from sex, gestational age and auxological parameters using for the
first time a widely available assay. The relationship found between symptoms/-
signs suggestive for cGHD and lower GH concentrations, even in healthy
subjects, confirmed the crucial role of clinical presentation in the diagnosis of
c¢GHD. Providing solid reference values in term newborns, we put the basis for
further studies aiming at defining a reliable diagnostic cut-off of cGHD.
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Maria Fleseriu', Mark E Mohtch2 Alexander Dreval Yulia

G Pokramovich*, Irina Bondar Yury E Poteshkm D]uro P Macut
Barbara Obermdyer Pietsch®, Y0331 Gilgun-Sherki’®, Asi Haviv®,

Nienke Biermasz'’, Shlomo MelmedIl & Chnstlan J Strasburger
lOregon Health & Smence University, Pituitary Center, Portland, United
States; *Northwestern University Feinberg School of Medicine, Endocrln-
ology, Metabolism & Molecular Medicine, Boston, United States; *M.F.
Vladimirsky Moscow Regional Research Clinical Institute, Department of
Clinical Endocrinolo, ogy of Postgraduate Education Faculty, Moscow,
Russian Federatlon M.F. Vladimirsky Moscow Regional Research &
Clinical Institute; *Novosibirsk State Medical Umversny, Department of
Endocrinology, Novosibirsk, Russian Federation; *Pirogov Russian
National Research Medical Unlversny, Department of Endocrinology,
Moscow, Russian Federation; University of Belgrade, Department of
Endocrine Tumors and Hereditary Cancer Syndromes, Belgrade, Serbia;
SMedical Unlversny Graz, Division of Endocrinology and Dlabetology,
Graz, Austria; >Amryt Pharmaceuticals DAC, Dublin, Ireldnd 1%L eiden
University Medical Center (LUMC), Lelden Netherlandi !Cedars-Sinai
Medical Center, Los Angeles, United States; *Charite-Universititsmedizin,
Campus Mitte, Department of Endocrinology and Metabolism, Berlin,
Germany

Background

Oral octreotide capsules (OOC) are a treatment option for patients with
acromegaly in the United States. The MPOWERED trial (NCT02685709)
showed that OOC were noninferior to injectable somatostatin receptor ligands
(iSRLs; octreotide or lanreotide) in maintenance of biochemical control in
patients previously responding to both treatments, as well as demonstrated
improvements in patient-reported outcomes among patients receiving OOC.
Objective

Report long-term safety and efficacy outcomes with OOC from the open-label
extension (OLE) of MPOWERED.

Methods

Patients were eligible for and could voluntarily enroll into the OLE if they had
completed the 15-month core treatment phase of MPOWERED (6-month Run-in
phase plus 9-month randomized controlled treatment [RCT] phase or, for OOC
nonresponders during/at end of Run-in at participating sites, combination sub-
study evaluating OOC in combination with cabergoline) and were adequately
biochemically controlled per investigator assessment. Maintenance of response



(definition: IGF-I < 1.3 X ULN; single timepoint) was assessed in each year of the
OLE in patients responding at the start of that year. Additional analyses were
performed on patients switching to OOC in the OLE from iSRLs in the core study.
Results

Sixty patients elected to enroll in the OLE (35 who received OOC and 19 who received
iSRLs in the RCT phase, 6 from the combination sub-study). Median and maximal
OOC exposure durations in the OLE were 2.2 and 3.5 years, respectively. A total of
94%, 90%, and 93% of patients receiving OOC monotherapy maintained biochemical
response at the end of years 1, 2, and 3 of the OLE, respectively (using last observation
carried forward imputation). Of patients switching from iSRLs to OOC during the
OLE, 79% reported very good (47%) or excellent (32%) symptom control at the end of
the OLE, compared with 47% (42% very good, 5% excellent) at the end of the RCT
phase while receiving iSRLs. Patients switching from iSRLs also experienced
significant improvements in the treatment convenience and treatment satisfaction
domains (both P<0.05) of the Acromegaly Treatment Satisfaction Questionnaire.
Median OOC compliance rate during the OLE was 99%. OOC safety during the OLE
was consistent with that observed during the core study, with no new safety signals
observed with long-term exposure.

Conclusions

The OLE of MPOWERED demonstrated a high percentage (=>90%) of patients
maintaining biochemical response while receiving OOC monotherapy with a
favorable long-term safety profile of OOC. Those who switched from iSRLs to OOC
demonstrated improvements in symptom control, treatment convenience, and
treatment satisfaction.
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The aim of this study was to evaluate in a long follow-up time patients with
acromegaly successfully treated by transphenoidal surgery (TNS) in order to
establish the recurrence rate and the need of subsequent follow up.

Methods

We retrospectively analyzed data of 283 acromegalic patients (168 females, mean
age: 442 +12.9 years) who underwent TNS for a GH secreting pituitary
adenoma between 1980 and 2020, on regular follow-up at two Pituitary Units in
the city of Milan (Fondazione IRCCS Ospedale Maggiore Policlinico and IC
Humanitas). Diagnosis of acromegaly was defined by the presence of clinical
signs and symptoms, an elevated serum IGF-1 level, age and sex matched, and
lack of GH suppression based on appropriated criteria for the assay used at the
time of diagnosis (GH <2 pg/l using a RIA, 1 g/l with a modern IRMA or <0.4
ng/l with chemiluminescent assays, CLIA). For recurrence the same biochemical
parameters were used.

Results

All patients had preoperative confirmation of acromegaly (mean IGF1: +13.749.2
SDS, mean GH nadir: 15.9426 pg/l). MRI confirmed the presence of a pituitary
adenoma in all patients (192 macro) and all patients underwent TNS. At the first
follow-up after surgery (mean distance: 3.63 =5 months) we defined as not cured 143
patients (50%), as cured 132 (47%) and as “partially cured”, i.e. with normalization of
only one parameter between GH suppression and IGF-1 levels, 8 patients (3%).
Considering the group of cured patients, at the last follow-up (mean: 109 months after
surgery) 5/132 (3.7%) patients needed medical therapy for recurrence. In particular,
only 1 patient (0.7%) after 15 months form surgery showed a biochemical status of
active acromegaly (IGF1 +5.61 SDS, and GH nadir 1.27 pg/l assessed with CLIA).
Four additional patients (3%), after a mean follow-up of 81 months, started therapy for
an isolated increase in IGF1 levels (mean IGF1SDS +3.65). In the “partially cured”
group, 2/8 (25%) patients showed after 12 and 37 months from surgery a biochemical
status of active acromegaly (IGF1 SDS +2.75 and + 3.62; GH nadir 0.6 and 0.5 pg/
respectively assessed with CLIA).

Conclusions

24th European Congress of Endocrinology

Recurrence of acromegaly occurred in less than 1% of patients successfully treated
with surgery. More frequently (25%), recurrence occurred in patients with incomplete
normalization of either IGF1 or GH after surgery. Our data suggest that most
acromegalic patients with complete remission after surgery may be considered as
definitely cured, while those in partial remission need a strict endocrinological follow-
up.
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Introduction

Long-acting (LA) somatostatin analog (SSA) therapy is a common first-line
medical treatment for acromegaly and NETs. There are limited real-world data on
patients’ injection experience with the latest LA SSA devices/formulations.
Aims

To compare the injection experience of patients with acromegaly or NETs who
were receiving treatment with LAN prefilled syringe vs OCT syringe.

Methods

A 2021 e-survey of adults with acromegaly or NETs from Canada, USA, UK and
Ireland who had received >3 months’ treatment with LAN or OCT (planned
sample size, 304 [min 76/cohort]; 50:50 ratio [ +/- 10%]). The primary endpoint
was the proportion of patients with pain at injection site lasting > 2 days after last
injection. Secondary endpoints included interference with daily life due to
injection-site pain and occurrence of technical injection problems. Benefits of
independent injection (by self or partner) were assessed among patients receiving
LAN, excluding patients in the USA, where LAN independent injection is not in
the approved labelling.

Results

There were 304 respondents (acromegaly, n=285; NETs, n=219; LAN, n=168;
OCT, n=136; 69.2% female; mean age 59.6 years). Fewer patients had injection-
site pain lasting > 2 days after last dose with LAN (6.0%) vs OCT (22.8%); the
odds of pain lasting >2 days were significantly lower for LAN vs OCT, adjusted
for disease group and occurrence of injection-site reaction (OR 0.13 [95% CI
0.06-0.30]; P <0.0001). Secondary endpoints are summarized in the table. In the
LAN group (excluding USA), 40.7% (n=11) of patients with acromegaly and
38.7% (n=29) with NETs received their last treatment via independent injection
and indicated they chose this for flexibility (80.0%), time saved (70.0%) and it
was easy to do (60.0%).

Conclusions

Endpoint LAN OCT
Interference with daily n=78 n=80
life due to injection-site

pain, %

Not at all 59.0 40.0
A little bit 37.2 52.5
Quite a bit 3.8 7.5
Very much 0 0
Frequency of technical n=155 n=126
problems with injection,

O/O

Never 76.8 42.9
Rarely 17.4 39.7
About half the time 1.9 111
Most of the time 1.3 5.6
Don’t know/remember 2.6 0.8

2Patients with pain at last injection PPatients with >6 months’ experience
with current SSA

Endocrine Abstracts (2022) Vol 81



24th European Congress of Endocrinology

In this e-survey, LAN was associated with advantages relative to OCT beyond
improvements in the occurrence of technical problems, especially regarding
duration of pain at injection site and its interference with daily life. A substantial
proportion of LAN patients had received independent injection, demonstrating
the value of this treatment option.
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Paltusotine is a once-daily, oral, nonpeptide somatostatin receptor type 2 (SST2)
specific agonist, in development for the treatment of acromegaly and
neuroendocrine tumors. We report interim results from ACROBAT Advance
(NCTO04261712), an ongoing, multicenter, open-label, long-term extension study
of paltusotine in subjects with acromegaly who previously completed either Phase
2 study ACROBAT Edge (NCT03789656) or Evolve (NCT03792555).
ACROBAT Edge enrolled 47 subjects with elevated (n=35) or normal (n=12)
IGF-1 taking LA-SRLs either as mono- or combination therapy at baseline.
ACROBAT Evolve enrolled 13 subjects with a normal IGF-1 using octreotide
LAR or lanreotide depot monotherapy. Both ACROBAT Edge and Evolve
involved up to 13-weeks of paltusotine treatment followed by a 1-month drug
washout period. In ACROBAT Advance, paltusotine was re-initiated at a dose of
10 mg/day with titration up to 40 mg/day based on IGF-1 and tolerability. For
subjects not achieving a normal IGF-1 with 40 mg/day of paltusotine
monotherapy, adjunctive treatment was allowed. Of 49 eligible subjects, 41
(84%) [median age 52 (IQR 46-62) years, 56.1% female] were enrolled at the time
of the interim analysis, 23 had reached 51 weeks of treatment, and 4 had
discontinued from the study. Paltusotine dose was titrated to 40 mg/day in most
subjects (73%) by week 51. The frequency of adjunctive cabergoline use during
the trial was the same as that prior to the trial (24%). Median IGF-1 was
maintained for up to 51 weeks at levels achieved with previous parenteral LA-
SRL therapy (Table 1). The most common treatment-emergent adverse events
were headache [12 (29.3%)], arthralgia [9 (22%)], and fatigue [6 (14.6%)]. Most
adverse events were transient and of mild-to-moderate intensity. There were 3
non-treatment-related SAEs in 2 subjects. There were 4 discontinuations (1 for
headache and 3 for study drug unrelated reasons). Median HbA Ic levels remained
stable [baseline 6.0% (5.7-6.2), 5.9% (5.7-6.1) at week 23, and 5.8% (5.6-6.4) at
week 51]. Oral once-daily paltusotine treatment was well tolerated and resulted in
maintenance of IGF-1 at levels comparable to prior LA-SRL therapy for up to 51
weeks. This was seen in all subsets of acromegaly patients representing a variety
of previous treatment regimens and a range of baseline disease control.

ACROBAT ACROBAT
Previous LA- Advance Week Advance Week
SRL therapy* 31* 51*
ACROBAT 1.31 X ULN 1.30 X ULN 1.15XULN
Edge subjects (1.02,1.48) (0.91,1.54) (1.01,1.49)
(n=30) (n=21) (n=17)
ACROBAT 0.83XULN 0.84 (0.75,0.96) 0.89 (0.83,1.06)
Evolve subjects (0.64,0.94) (n=10) (n=86)
(n=11)

*Median IGF-1X Upper Limit Normal (IQR)
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Background

Alstrom Syndrome (AS) is a rare autosomal recessive disease featuring highly
accelerated insulin resistance, fatty liver, diabetes and heart failure among other
syndromic features. Heart failure leads to significant early mortality, but is
complex and likely multifactorial, with developmental defects, accelerated
atherosclerosis, and fibrosis all implicated. These cardiometabolic complications
occur in the face of only moderate obesity in many patients. AS is caused by
biallelic loss-of-function mutations in the ALMSI gene, encoding a large
centrosomal protein. The precise derangement of centrosomal and/or primary
ciliary function caused by loss of ALMSI1 is unknown. There is currently no
specific treatment for AS. Further research is needed to address this unmet clinical
need. Several global knockout (KO) mouse models have been described to
recapitulate key metabolic components of AS, but none have characterised
cardiac function in-vivo, and tissue-specific KO approaches have not yet been
used to tease out contributions of different cell types to pathology.

Hypothesis

The metabolic profile of AS closely resembles that of lipodystrophy. We thus
hypothesised that loss of Almsl function in mesenchymal stem cell populations,
such as adipose precursor cells, would recapitulate the metabolic derangement in
AS. We secondarily hypothesised that this would mitigate some but not all cardiac
complications.

Methods

A novel global KO mouse was generated by crossing the EUCOMM Tmlc Alms1
line with the global CAG-Cre driver. A Pdgfra-Cre driver was used to abrogate
Alms] function only in mesenchymal progenitor cells and their descendants
including preadipocytes and adipocytes. We undertook metabolic phenotyping
and echocardiography of global and Pdgfra.+ Alms1-KO mouse models in both
sexes on a 45% high-fat diet.

Results

Consistent with previous models and the human disease, global Alms1 KO mice
were hyperphagic, obese, insulin resistant, and had severe hepatosteatosis. We
show novel evidence of restrictive cardiomyopathy in 23-week-old female global
KO mice, manifesting as increased left-atrial area and decreased intraventricular
relaxation time. This was not seen in male global KO mice. Initial assessment did
not reveal cardiac apical fibrosis on histological examination. KO of Almsl only
in MSCs and their descendants recapitulated key metabolic phenotypes of global
KO animals including obesity and insulin resistance. Interestingly hyperphagia
was also seen despite lack of neuronal Alms1 KO.

Conclusions

1. Female-specific restrictive cardiomyopathy is seen in mice deficient in Almsl.
2. MSC-derived lineages are critical in driving the severe metabolic syndrome in
AS.

3. Hyperphagia in AS does not depend on neuronal Alms! deficiency.
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Background

GLP-1 agonism have the potential to affect gastric emptying (GE), yet the reports
for subcutaneous semaglutide, currently the most effective GLP-1 RA approved
for weight management, remain inconclusive. It has been demonstrated that
semaglutide either had no effect on GE or it delayed GE only within the first hour,



without late phase retention. Notably, those conclusions were made by an indirect
method of estimation of GE through ingestion, absorption and determination of
plasma level of paracetamol. Furthermore, in previous studies GE has been
evaluated as a part of the composite outcome. The indirect method with
paracetamol was shown to be appropriate for evaluation of kinetics of liquid
meals, whereas it might lead to inaccurate estimation of late phase GE.
Scintigraphic evaluation is considered as a reference method for the purpose.
Aim

This is the first study that evaluates the effect of once weekly subcutaneous
semaglutide on late phase GE of a solid meal by scintigraphy as a primary
outcome in obese women with PCOS without other comorbidities.

Materials and Methods

A single-blind, placebo-controlled trial was conducted in 20 women with PCOS
and obesity, without diabetes and other comorbidities, randomized to once
weekly subcutaneous semaglutide 1 .0 mg (S) or placebo (P) for 8 weeks. Gastric
emptying was assessed by scintigraphy after ingestion of 99mTC colloid in
pancake labelled with radiopharmaceutical that maintained a stable binding
within gastric environment by scintigraphy using sequential static imaging and
dynamic acquisition. Estimation of GE was obtained by repeated imaging of
remaining 99mTC activity (RA) at fixed time intervals over 4 hours and the half
time (T1/2) of gastric emptying had been calculated. Additionally, we evaluated
anthropometric, metabolic, hormonal and appetite parameters.

Results

At 30 min after ingestion significant difference in RA was observed between
semaglutide group and placebo (92.5% in S vs 89% in P (P=0,05)) and persisted
throughout the observation period up to 4 hour (37% in S vs 0% in P (P=0,002)).
T1/2 was significantly longer in S as compared to P (171 min vs 118 min,
respectively (P <0.001)). In addition, semaglutide led to significant decrease in
weight, waist and neck circumference, HbAlc and androgen levels. Subjective
ratings of appetite suppression correlated with T1/2.

Conclusion

Semaglutide 1.0 mg resulted in a significant late-phase retention of solid meal
measured by repeated scintigraphic imaging. This effect correlated with appetite
suppression and likely contributed to weight loss.
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Background

Women with polycystic ovary syndrome (PCOS) experience increased weight gain
during life, thus weight management and preventing weight gain should be the first
line treatment. Weight loss is usually self-initiated because practical support for
weight management is often limited or even lacking. Perception of overweight is
considered an important prerequisite for weight loss attempts, although there is no
prior research regarding women with PCOS. The main aim of the study was to
investigate whether women with PCOS are more likely to have multiple weight loss
attempts compared to non-PCOS controls regardless of weight. In addition, we
evaluated women’s weight perception in relation to weight loss attempts.
Methods

The study is part of Northern Finland Birth Cohort 1966 including women with
PCOS (n=280) and non-PCOS controls (n=1573) examined at ages 31 and 46
years. Multiple weight loss attempts, weight perception, body mass index (BMI),
and psychological distress were analyzed along with sociodemographic factors at
both time points. Binary logistic regression analysis was performed, and the results
were reported as odds ratios (ORs) with 95% confidence intervals. A P-value
< 0.05 was considered statistically significant.

Results

‘Women with PCOS had higher prevalence of multiple weight loss attempts by age
31 and 46 years compared to controls (P <0.001). Despite this, women with PCOS

24th European Congress of Endocrinology

had significantly higher BMI at both time points (P<0.001). PCOS was
independently associated with multiple weight loss attempts at age 46 when
adjusted for psychological distress and BMI (OR 1.44 [95% ClI, 1.01-2.05]) or
perception of overweight (OR 1.45[95% Cl, 1.03-2.03]). Perception of overweight
was the most significant factor contributing to multiple weight loss attempts at both
time points. Perception of overweight was more prevalent in PCOS compared to
controls, and interestingly, perception of overweight was more common even
among normal weight women with PCOS at age 31 (P=0.004) and age 46
(P<0.001) years. Indeed, PCOS was independently associated with perception of
overweight at age 31 when adjusted for BMI and leisure-time physical activity (OR
1.69[95% Cl, 1.01-2.85]), and at age 46 when adjusted for BMI and psychological
distress (OR 2.65 [95% Cl, 1.37-5.13]).

Conclusions

Women with PCOS are more likely to experience multiple weight loss attempts as
well as perception of overweight independent of BMI until late fertile age
compared to non-PCOS controls. In clinical practice, adequate support and
resources should be offered to reduce inefficient weight loss attempts and stress.
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Background

Observational and genetic Mendelian randomisation (MR) data has demonstrated
the association of adulthood overweight/obesity with development of polycystic
ovary syndrome (PCOS). However, the contribution of early life (i.e. child-
hood/adolescence) body composition on incident PCOS is unclear. This study
determines the influence of body composition on the likelihood of developing
PCOS.

Methods

We conducted a 2-sample Mendelian randomisation study to determine the
impact of body composition and metabolic parameters (fasting serum insulin or
sex-hormone binding globulin) on the odds of PCOS. PCOS genome-wide
association study meta-analysis data (from 10,074 people with PCOS, 103,164
controls) was interrogated using the inverse-variance weighted method.
Furthermore, we conducted a systematic review (71 studies) and meta-analysis
(63 studies) of the role of overweight, obesity and central obesity (defined via
waist circumference / waist-hip ratio) on odds of PCOS in adults and adolescents.
Results

From Mendelian randomisation, significant associations were shown between
body composition and odds of PCOS. For every standard deviation increase in
BMI (a BMI increase of 4.8 kg/mz), odds of PCOS increased significantly (OR:
2.76, 2.27 - 3.35). Similar associations were demonstrated between body fat
percentage (OR: 3.05 per 8.5%, 2.24 - 4.15), whole-body fat mass (OR: 2.53 per
9.6 kg, 2.04 - 3.14), fasting insulin (OR: 6.98 per 0.79 pmol/l, 2.02 - 24.13) and
sex-hormone binding globulin (OR: 0.74 per 28 nmol/l, 0.64 - 0.87). Genetically
determined childhood body size increased odds of PCOS after adjusting for adult
body size (OR: 2.56, 1.57 - 4.20). From meta-analysis, women with overweight
(OR 3.80, 2.87- 5.03)), obesity (OR 4.99, 3.74 — 6.67) and central obesity (OR
2.93,2.08 —4.12) had increased odds of PCOS. For adolescents with overweight
and/or obesity the PCOS odds were greater than for adults (adult vs adolescent:
overweight: OR 3.57 and 5.32; Obese: OR 4.66 and 7.86).

Conclusions

Using two complementary epidemiological techniques we demonstrate a clear
relationship between markers of body composition, indicative of excess body fat
accumulation, and odds of developing PCOS, especially in childhood and
adolescence. MR reports that genetically determined childhood body composition
increases PCOS likelihood independent of adult body composition. From meta-
analysis, women with overweight, obesity and central obesity had increased odds
of PCOS, with odds even higher in adolescents with overweight and obesity.
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Overall, this study has implications for the prevention and treatment of obesity
and the importance of effective weight maintenance from early years and beyond.
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Background

Glucocorticoids (GCs) modulate glucose homeostasis by acting on metabolic
tissues including liver, adipose and skeletal muscle. GC access to corticosteroid
receptors in these tissues is regulated e.g. by pre-receptor metabolism. We
recently identified a role for ABCCI, a transmembrane ‘drug-resistance’
transporter, as a GC exporter which limits intracellular GC concentrations and
action in adipose tissue. Here, we tested the hypothesis that ABCC1, which is also
highly expressed in skeletal muscle, influences glucose metabolism and insulin
sensitivity, through regulation of tissue GC action.

Methods

Male global Abccl knockout (Abccl 7y and wild-type (WT) littermate mice were
fed chow diet or high-fat diet (HFD - 58% fat and sucrose) for 9 weeks, starting at
8-12 weeks of age (n=10-13 each group). Glucose and insulin tolerance tests
were performed (week 7-8), all procedures were done with ethical approval.
Plasma and tissue GC concentrations were measured by Liquid Chromatography
Tandem Mass Spectrometry, and tissue GC-responsive genes and metabolic
markers (mRNA and protein) by RT-qPCR and Western blot.

Results

Our findings show that on chow diet, Abccl”" mice have similar body weight,
despite reduced fat mass (subcutaneous, gonadal and brown adipose tissue),
normal glucose tolerance in the presence of reduced fasting insulin levels, and
increased levels of corticosterone in plasma, subcutaneous adipose tissue (SWAT)
and gastrocnemius muscle compared to WT mice, By contrast, on HFD, Abcel™
mice had similar body weight gain and fat mass to WT mice, but impaired glucose
and insulin tolerance and fasting hyperinsulinemia, without measurable
alterations in plasma or tissue GC levels. Interestingly, on HFD, WT mice
protein levels of ABCC1 were upregulated in SWAT but not in skeletal muscle.
Further, we investigated a number of genes and pathways that might be affected

by the changes in insulin e.g GSK-3 We identified upregulation on the levels of

pGSK-3B in skeletal muscle, but not in adipose tissue from Abccl™ mice on chow
diet. By contrast, on HFD, the levels of pGSK-3f were upregulated in skeletal
muscle from WT mice but not in Abcel™ . These changes were absent in adipose
tissue.

Conclusions

Abccl influences adiposity, insulin sensitivity and glucose homeostasis
differently according to diet and obesity, and by mechanisms which are likely
to be only in part GC-dependent. Further dissection of the substrates for ABCC1
which mediate these effects may reveal new avenues for therapy in metabolic
disease.
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Introduction

Gestational diabetes (GD) is a known risk factor for delivery, fetal and perinatal
complications. Fetal male sex is known to be associated with worse perinatal
outcomes, such as macrosomia, neonatal hypoglycemia, low Apgar scores, birth
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defects and mortality. However, studies evaluating the impact of fetal sex on
perinatal outcomes in women with GD are scarce.

Objectives

We aimed to study whether male newborn sex is associated with neonatal
outcomes, in women with GD.

Methods and Methods

Retrospective study based on the national register of GD. Included women with
live-born singleton pregnancies followed between 2012 and 2017. Excluded
women without data on variables of interest. Primary endpoint: Neonatal
hypoglycaemia, neonatal macrosomia, respiratory distress syndrome (RDS) and
neonatal intensive care unit admission (NICUA). BMI as pregestational weight
divided by squared height. Female and male newborns were compared.
Multivariate logistic regression models were built and included variables with
different distribution between groups and with known association with the
endpoint under analysis.

Results and Conclusions

We studied a total of 10768 newborns in mothers with GD, 5635 (52.3%) male,
438 (4.1%) had neonatal hypoglycaemia, 406 (3.8%) were macrosomic, 671
(6.2%) had RDS, and 671 (6.2%) had a NICUA. Male sex newborns were heavier,
more frequently small and large for gestational age. No differences were observed
on maternal age, BMI, HbAlc, anti-hyperglycaemic treatment, pregnancy
complications or gestational age at delivery. In the multivariate regression
analysis, male sex was independently associated with neonatal hypoglycaemia
[OR 1.27 (IC 95%:1.04-1.55), P=0.02], neonatal macrosomia [1.98 (1.58-2.48),
P<0.001], NICUA [1.27 (1.06-1.55), P=0.01] and RDS [1.33 (1.03-1.71),
P=0.03]. Male newborns from mothers with GD have a 27% higher risk of
neonatal hypoglycaemia, almost 2-fold higher risk of macrosomia, 33% higher
risk of RDS and 27% higher risk of NICUA.
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Background

It is well established that life-long follow-up is required for patients with
hereditary pheochromocytomas and paragangliomas (PPGLs), due to the
potential of developing recurrent disease. However, whether follow-up of
patients with sporadic PPGLs is necessary, remains unclear.

Aims

To examine the prevalence and predictors of recurrent disease in patients with
sporadic PPGLs.Materials and method: This multicenter study included retro-
spective clinical data of 528 patients with PPGLs. Recurrent disease was defined
as presence of new tumor and/or locoregional recurrence and/or metastases one
year after initial tumor diagnosis. Patients with sporadic PPGLs were defined as



those without germline mutations in known genes associated with hypoxia
(cluster 1) or kinase (cluster 2) signaling pathways.

Results

Fifty-three percent of the patients had sporadic PPGLs and presented with a recurrence
rate of 17.3%, which mainly reflected metastatic disease (10%). This was significantly
lower than those with cluster 1 (54.3%), but similar to those with cluster 2 mutations
(14.1%). Among patients with sporadic PPGLs and recurrent disease, 70.7%
developed recurrence within 10 years from initial tumor diagnosis. Multivariable
Cox regression analysis showed that larger (>4.5 cm) size (HR 1.8,95% CI 1.13-3.0,
P=0.015) and extra-adrenal location (HR 2.4, 95% CI 1.4-4.11, P=0.001) of the
primary tumor, were independent predictors of recurrence in patients with sporadic
PPGLs. Indeed, patients with small (<4.5 cm) sporadic pheochromocytomas
presented with the lowest (7.8%) rate of recurrent disease (P <0.001).

Conclusion

Among patients with sporadic PPGLs, prevalence of recurrence was mainly due to
metastases and high enough to mandate long-term follow-up. Importantly, our
findings indicate that size and tumor location are important to consider for further
stratification and management of patients with sporadic PPGLs.
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Prostate cancer (PCa) is one the leading causes of cancer-related deaths among
men in developed countries. Therefore, identification of novel molecular and
therapeutic approaches to tackle this pathology are urgently needed. In this
scenario, our group has recently reported that elements of the cellular machinery
controlling alternative splicing processes might be used as potential novel
therapeutic tools against PCa and castration-resistant PCa (CRPC). In this
context, RBM22 has been identified as a key spliceosome component, playing a
crucial role for normal development; however, the potential dysregulation and
functional role of RBM22 in cancer still remain unknown. Here, we identify for
the first time a profound downregulation of RBM22 (at mRNA/protein-levels) in
two well-characterized cohorts of PCa patients, compared to non-tumor control
samples. Notably, RBM22 levels were inversely associated to key clinical
aggressiveness features in PCa (i.e. extraprostatic extension and perineural
invasion). These results were confirmed in two additional, independent in silico
human cohorts. Overexpression of RBM22 in PCa cells decreased aggressiveness
parameters in vitro (e.g. proliferation, migration, tumorsphere- and colony-
formation, etc.), and drastically decreased tumor development and progression
in vivo (using a preclinical mouse model), which would underlie a relevant direct
association of lower RBM22 levels with enhanced tumor progression. These
results were corroborated using the TRAMP mouse model, wherein gradual
reduction of RBM22 from prostatic intraepithelial neoplasia to moderately
differentiated PCa and to poorly differentiated PCa was observed. These actions
are likely mediated through the modulation of key signaling pathways (i.e. cycle-
apoptosis, PI3K pathways, etc.) and critical molecular regulators (i.e. MYC,
MCYN and E2F), and may also involve the alteration of alternative splicing
events of key genes involved in these pathways. Therefore, our study
demonstrates for the first time that RBM22 plays a critical functional role in
the pathophysiology of PCa and suggests that targeting negative regulators of
RBM22 could represent a novel therapeutic strategy to tackle this devastating
pathology.

Fundings

MINECO (PID2019-105564RB-100/FPU16-06190/FPU17-00263/FPU18-
02485), Junta de Andalucia (BIO-0139/PI-0152-2019) and CIBERobn.
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Context

Mosaicism is a feature of several inherited tumor syndromes but is rarely
systematically looked for in routine. MEN1 is an autosomal dominant hereditary
syndrome characterized by several endocrine tumors affecting parathyroids,
pancreas, and anterior pituitary most of the time, due to inactivating mutations in
the MEN1 gene. Few cases of mosaicism in Multiple Endocrine Neoplasia type 1
(MENI) have been described. MENI mosaicism is probably under-diagnosed
because it is not routinely investigated. At present, Next generation sequencing
(NGS) offers new possibilities to detect mosaicism. The challenge is to
distinguish true mosaicism from sequencing artifacts. We reported the first
study systematically looking for MENI mosaicism in MEN1 suspected patient but
without MENI pathogenic variants (PV) at heterozygote state.

Methods

For that, we set up in routine a digital targeted NGS including unique molecular
identifiers (UMlIs). UMIs are tools for improving molecular detection of rare
events in somatic DNA. We established the analytic performance of such method.
Next MENI mosaicism was then looked for in a cohort of unresolved MEN1 cases
addressed in the molecular biology laboratory between 2017 and 2019.

Results

For MENI, sensitivity was 100% for detecting the variants up to an allelic
frequency (AF) of 1%. By using UMIs, false positives were reduced by 98.4% for
MENI. Among a cohort of 119 patients harboring from 2 to 5 MENI lesions, we
identified 3 patients with MENI mosaic PVs. The allelic frequencies ranged from
2.3 10 9.5%. The detection rate of MEN1 mosaicism in patients bearing at least 3
MENI lesions was 17% (3/18). No cases are detected in patients with 2 lesions.
Conclusion

we reported here 3 new cases with MENI mosaicism. This study deciphered the
performances of UMI in MENI mosaic diagnosis in routine and underlined that
the frequency of mosaicism is probably underestimated in MEN1 suspected
patients.
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Introduction

A syndrome of MEN2A and Hirschsprung’s disease described in Israeli Jews of
Moroccan descent is caused by Cys 618 Arg mutation, one of the less common
causes of MEN2A. We aimed to define the clinical characteristics of a large
cohort with this mutation from a multi-center Israeli registry.
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Methods

The Israeli MTC registry including 8 centers was searched retrospectively for
results of RET mutational analysis. Patients with a Cys 618 Arg mutation
belonging to a single large extended family were included in the study, as were
their first-degree family members with MTC without available genetic test results.
Clinical, laboratory and pathological data, as well as long-term surveillance data
were retrieved.

Results

Of the 274 patients in the Israeli registry, 53 (19.3%) had documented RET
mutations, and 29/53 (54.7%) had the Cys 618 Arg mutation. Through
development of a family tree spanning five generations, a familial connection
was determined for 28/29 patients, descendants of one large family of Moroccan
Jewish descent. Another 4 patients from the MTC registry without available
genetic test results belonged to this extended family. Clinical and pathological
data pertaining to these 32 patients was analyzed. Nineteen patients (59%) were
female; mean age at surgery was 26.6 +12.8 years. Tumor size was 10.8 +9.3
mm. Extrathyroidal extension was described in 4/19 (21.0%); vascular invasion in
5/18 (27.8%); multifocality in 17/21 (81.0%) and bilateral lesions in 17/22
(77.3%). Ki67 was mentioned for only one patient and was 3%. Lymph nodes
were removed in 8 patients, and metastases found in 3. Extranodal extension was
found in 1 case. Three patients had distant metastases at diagnosis. Of 22 patients
with one-year follow-up, 11 were cured, 10 had persistent disease and 1 suffered
disease-related mortality. Of those with persistent disease, 6 were biochemical, 2
structural and 2 unknown. Surveillance duration was 9.3 +12.9 years.
Recurrence occurred in 4/19 patients (21.2%), 3 with distant metastases. Seven
patients had additional therapy: 4 surgery, 2 radiotherapy and 1 tyrosine kinase
inhibitors. One more patient died during follow-up; whether his death was
disease-related is unclear. Comorbidities included pheochromocytoma in 2
patients, Hirschsprung disease in 2 and primary hyperparathyroidism in 1 patient.
Conclusion

The prevalent RET mutation in Israel is Cys 618 Arg, and almost all cases are
linked to one large family of Moroccan Jewish descent. Genotype-phenotype
correlation are similar to that described previously with cases of pheochomocy-
toma and hyperparathyroidism, rendering screening for these conditions essential.
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Human malignant pleural mesothelioma (MPM) is a rare but aggressive
neoplasm, arising from pleural mesothelial cells, generally due exposure to
asbestos. Of note, different growth factors and their receptors are involved in the
pathogenesis of MPM and resistance to therapy. Chemotherapy with cisplatin
(cis) and antifolates, like pemetrexed (PEM), is the first-line treatment for
inoperable MPM. Growth hormone-releasing hormone (GHRH), besides
stimulating GH secretion in the anterior pituitary, exerts many peripheral
functions, such as stimulation of cell proliferation and survival. GHRH and
GHRH receptors (GHRH-Rs) are expressed in different cancer cell types, where
they modulate their proliferative effects. Conversely, GHRH-R antagonists were
found to inhibit the proliferation of different cancer cells in vitro and in vivo.
Moreover, we recently demonstrated the antitumor activity of GHRH antagonists
MIA-602 and MIA-690, in both in vitro and in in vivo models of MPM. However,
the antitumor functions of GHRH-antagonists in combination with cis and PEM
(cis/PEM) remain to be elucidated. Thus, in the present study, we assessed the
antitumor effects of MIA-690 in combination with cis/PEM in vitro, in human
biphasic MPM cell line MSTO-211H, and in vivo, in mice bearing MPM
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xenografts. In vitro, MIA-690 showed synergistic inhibitory activity with
cis/PEM, by reducing cell survival and proliferation at 48 h in MSTO-211H
and increasing the chemotherapy-induced apoptosis. In vivo, subcutaneous
administration of MIA-690, at the dose of 5 pg/d for 4 weeks, potentiated the
antitumor activity of cis/PEM by strongly inhibiting the growth of MPM
xenografts, as demonstrated by the reduction of tumor volume and weight and
inhibition of survival/proliferative markers, as revealed by immunohistochem-
istry analysis. MIA-690 also influenced the expression levels of cell cycle
regulators (cyclinB1, D1 and D2), cell migration effectors (MMP-2 and MMP-9)
and epithelial-mesenchymal transition markers (E-cadherin, N-cadherin, and
vimentin), compared with cis/PEM treatment alone. Moreover, mice treated with
both MIA-690 and cis/PEM showed increased expression of apoptotic molecules,
along with a reduction of tumor insulin-like growth factor-I (IGF-I) and vascular
endothelial growth factor (VEGF) in tumor xenografts. Collectively, these results
further confirm the antitumor role of GHRH antagonists in MPM and suggest the
potential therapeutic efficacy of these molecules in combination with
chemotherapy, by potentially reducing anticancer drug doses and associated
side effects.
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Glioblastoma (GBM; grade IV astrocytoma) is one of the most devastating
endocrine-related cancer worldwide based on its locally aggressive behavior and
because it cannot be cured by current therapies. Therefore, the identification of
novel diagnostic and prognostic biomarkers, and especially efficient therapeutic
targets is urgently needed. In this sense, defects in alternative splicing process are
associated with poor survival and high aggressiveness in cancer, including GBM.
Specifically, splicing factor SF3B1 (splicing-factor-3B-subunit-1), an essential
and druggable component of spliceosome (machinery responsible for splicing
process), has been identified as a key dysregulated factor in some endocrine-
related cancer (e.g. prolactinomas and breast cancer); however, the oncogenic
implication of SF3BI, its somatic mutations, and expression profile or its
association with molecular features and clinical parameters have not been
characterized in GBM, nor its putative therapeutic potential. Therefore, different
human cohorts and dataset from different glioma mouse models were analyzed to
determine the mutation frequency as well as the gene and protein expression
levels between tumor and control samples of SF3B1. SF3B1 expression was also
explored at the single cell level across all cell subpopulation and transcriptomic
programs. The association of SF3BI expression with relevant clinical data in
different human cohorts was also analyzed. Moreover, different functional
(proliferation/migration/tumorspheres-formation/ VEGF-secretion/apoptosis)
and molecular/mechanistic (gene expression/signaling-pathways) assays were
performed in different glioblastomas cell models (human primary-cultures and
cell-lines) in response to SF3B1 blockade (using pladienolide B treatment).
Additionally, tumor onset, formation and progression were monitored in response
to SF3B1 blockade in a preclininal mouse model. Our data provide novel
evidence demonstrating that SF3B1 is low-frequency mutated in human gliomas
(1%) but widely overexpressed in glioblastoma compared with control samples
from the different human cohorts and mouse models included in the present study,
wherein SF3B1 levels are associated with key molecular and clinical features
(e.g., overall survival, poor prognosis and/or drug-resistance). Remarkably,
in vitro and in vivo blockade of SF3B1 activity with pladienolide B drastically
altered multiple glioblastoma pathophysiological processes (i.e., reduction in
proliferation, migration, tumorspheres-formation, VEGF-secretion, tumor
initiation and increase in apoptosis) likely by suppressing AKT/mTOR/B-catenin
pathways, causing an imbalance of BCL2LI splicing. Together, we highlight



SF3B1 as a potential diagnostic and prognostic biomarker and an efficient
pharmacological target in glioblastoma, offering a clinically relevant opportunity
worth to be explored in humans.

Fundings: MINECO (PID2019-105564RB-100), Junta de Andalucia
(P20_00442, BIO-0139) and CIBERobn.
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Somatic mutations in splicing factor 3 subunit B1 (SF3B1) were found in about 20%
of PRL-secreting PitNETSs. SF3BI1 is involved in pre-mRNA splicing and required
for assembly of the U2 complex, which is critical for branch site recognition and the
early stages of spliceosome assembly. Patients with mutant prolactinomas showed
higher PRL levels and shorter progression-free survival compared to wild-type
patients. Aims of the present study were: 1) to characterize the genetic profile of a
cohort of 14 patients with PRL-secreting PitNETS, searching for somatic mutations
in SF3B1 hotspot region; 2) to test the effects of SF3B1 inhibitor pladienolide-B on
tumoral lactotroph cells; 3) to investigate dopamine receptor type 2 (DRD2) agonist
effects in tumoral lactotroph cells silenced for SF3B1. We found no SF3B1 mutated
patients in our cohort. In rat PRL-secreting pituitary tumoral cells MMQ,
pladienolide-B was effective in reducing cell proliferation (-40 £+ 10% at 20 nM,
P<0.001 vs basal), viability (-42 + 7% at 10 nM, P<0.05 vs basal) and in
promoting apoptosis (6-fold increase at 50 nM, P<< 0.05 vs basal). In primary
cultured cells from one PRL-secreting PitNET, bearing wild-type SF3BI,
pladienolide-B reduced cell proliferation and cyclin D3 expression and increased
cell apoptosis. SF3BI silencing in MMQ cells induced a reduction of DRD2
expression (-51 + 13.2%, P<0.001 vs control cells). Moreover, in MMQ cells
lacking SF3B1, cabergoline completely lost its ability to reduce cell proliferation (-
22 £ 4.8%, P< 0.001 vs basal), AKT phosphorylation (-31 £ 24,6%, P<0.01 vs
basal), cyclin D3 expression (-23 + 7,6%, P <0.05 vs basal) and to increase p27 (+
20 =+ 8,6%, P<0.05 vs basal). Interestingly, cabergoline treatment reduced SF3B1
protein expression levels in MMQ cells (-60 4 40%, P <0.05 vs control cells) and in
primary cultured cells from 2 PRL-secreting PitNETs (-43 £ 6,4%, P<0.01). In
conclusion, our data demonstrated that SF3BI inhibitor pladienolide-B exerts
antitumoral actions in PRL-secreting PitNET cells bearing wild-type SF3B1. In
MMQ cells, SF3B1 silencing reduced DRD2 expression and signaling, and
cabergoline negatively regulated SF3B1 expression.
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Background

Hypoactive Sexual Desire Disorder (HSDD) is associated with dysfunctional
brain activation in regions governing sexual responses, resulting in a
deficiency/absence of sexual desire with marked distress. It affects up to 8% of
men with detrimental effects on quality of life, interpersonal relationships and
fertility, but so far has no licensed treatment options. The reproductive
neuropeptide kisspeptin offers a putative therapeutic target owing to its emerging
role in modulating reproductive behaviour in animal models and healthy men.
However, there are no studies examining its effects in HSDD. To address this, we
performed the first clinical study of kisspeptin in men with HSDD.

Methods

We examined the effects of kisspeptin administration (vs placebo) on brain
activity during short and long erotic video tasks using functional MRI in 32 men
with HSDD (mean +SEM age 37.9 + 1.5y, BMI 24.9 +1.0 kg/m?). To provide
functional and behavioural relevance for the associated fMRI brain responses
during the long erotic video, simultaneous penile tumescence and subjective level
of arousal were recorded. Participants also completed psychometric and
behavioural questionnaires. Standard analysis methods were used for fMRI data
from the short videos task, and the long videos task used regressors derived from
the subjective arousal and penile tumescence data. The statistical threshold used
for both was Z=2.3, P < 0.05 (cluster-corrected).

Results

In response to visual erotic stimuli, kisspeptin administration significantly
increased penile tumescence during the long video task compared to placebo, with
kisspeptin increasing penile tumescence by 56% (P=0.002). Moreover,
kisspeptin increased participant-reported happiness about sex (P=0.02). During
both video tasks, kisspeptin significantly modulated brain activity, compared to
placebo, in key structures of the sexual-processing network. In response to short
erotic videos, kisspeptin enhanced left middle frontal gyrus and left anterior
cingulate activity, and decreased activity in bilateral parahippocampus (all p<
0.05). During the long video task, kisspeptin enhanced right fusiform gyrus and
bilateral visual cortex activity, and decreased left frontal pole, right posterior
cingulate and bilateral precuneus activity (all <0.05). Additionally, we observed
positive correlations between kisspeptin’s effects on aforementioned brain
activity and psychometric parameters of sexual desire and arousal (all P <0.01).
Conclusion

Collectively, we demonstrate for the first time that kisspeptin administration in
men with HSDD increases penile tumescence and psychometric measures of
sexual desire and arousal by modulating sexual brain processing. Taken together,
our data suggest that kisspeptin-based therapeutics may offer a novel, effective
and much-needed clinical strategy for men with HSDD.
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Background

Osilodrostat is a potent oral inhibitor of the adrenal enzymes aldosterone synthase
and 11b-hydroxylase and decreases glucocorticoid and mineralocorticoid
production and secretion. Phase 2 and 3 studies from the osilodrostat clinical
trial programme have demonstrated the drug’s efficacy and safety in patients with
Cushing’s disease. Osilodrostat received European Marketing Authorization
(MA) for the treatment of Cushing’s syndrome (CS) in adults.

Objective

Evaluate the use of osilodrostat for the treatment of CS in clinical practice in
France (Autorisation Temporaire d’Utilisation [ATU], post-ATU, post-MA;
authorization IDRCB2021A0140140).

Methods

This multicentre analysis included patients with CS who were treated with
osilodrostat between 2019 and 2021. Causes of CS, therapeutic approaches,
dosages, and efficacy and safety of osilodrostat were analysed in patients where
data was available.

Results

Patients (n=107) with CS aged 11-85 years were analysed; 68 patients were
female and 39 were male. At diagnosis, urinary free cortisol (UFC; median +
standard deviation (SD) [range; n]) was 135 pg/24 h 1703 (10-27188; n="179).
Causes of CS in these patients include ACTH-dependent (Cushing’s disease
[n=57]; ectopic [n=28]; uncertain [n=5]) and ACTH-independent (adrenocor-
tical carcinoma [n=9]; macronodular adrenocortical hyperplasia [n=5];
adrenocortical adenoma [n=2]). UFC levels (median + SD [range; n]) at the
time of initiating osilodrostat therapy were 135 pg/24h +1703 (5-10000; n=78).
Regarding therapeutic approaches (n/N, %), 17/87 patients (20%) received
osilodrostat as first-line therapy, whereas 36 patients (41%) received it as second-
line therapy. Methods of osilodrostat administration included: titration (59/95,
62%), block and replace (9/84, 11%) and titration followed by block and replace
(33/85, 39%). The initial osilodrostat dose (median + SD [range; n]) was 4.0
mg/day £8.7 (1-60; n=96), whereas the maximum dose was 12.0 mg/day + 18
(1-80; n=103). UFC normalization with osilodrostat was achieved in 64/78
patients (82%). Improvements of clinical signs and symptoms were reported in
67/89 patients (75%), and improvement of comorbidities with osilodrostat was
reported in 39/62 patients (63%). In terms of safety in patients treated with
osilodrostat, adrenal insufficiency was reported in 30/91 patients (33%) and
hyperandrogenism was reported in 6/54 patients (11%).

Conclusion

These findings from clinical practice confirm the efficacy of osilodrostat in
patients with various aetiologies of CS, in agreement with the European MA. The
main side effect observed was adrenal insufficiency, which was expected and
related to the mechanism of action of osilodrostat. Use of the block and replace
approach may prevent the development of adrenal insufficiency.
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Introduction
Osilodrostat is a new 11 B-hydroxylase inhibitor with a mode of action analogue
to metyrapone. It has become increasingly used in recent years for treatment of
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Cushing’s Syndrome (CS). However, few in vivo studies are currently available
to accurately compare both drugs characteristics. The objective of our study was
to compare steroidogenic profiles in patients treated by either Osilodrostat or
Metyrapone for ACTH-dependent CS.

Methods

Patients followed in Cochin hospital Endocrinology department between March
2019 and December 2021 for an ACTH-dependent CS, controlled by either
Osilodrostat or Metyrapone were included. A serum profile of 5 steroids (cortisol,
11-deoxycortisol, 17-hydroxyprogesterone, androstenedione and testosterone)
was determined in high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS).

Results

Twenty-five patients treated by Osilodrostat and 14 patients treated by Metyrapone
were thus included. Cortisol level was lower in Osilodrostat group (175 [22-421]
nmol/l) in comparison to Metyrapone group (307 [68-547] nmol/), P=0.025;
hypocortisolism (basal 8:00 AM cortisol < 100 nmol/l) being found in 48% of
patients treated by Osilodrostat and 7% of patients treated by Metyrapone. 11-
deoxycortisol level was higher in patients treated by Metyrapone (80.9 [2.2-688.4]
nmol/l) than in patients treated by Osilodrostat (10.3 [0.5-71.9] nmol/l),
P=0.0009. Similarly, androstenedione level was higher in Metyrapone group
(14.9 [2.5-54.3] nmol/l) than in Osilodrostat group (4.0 [0.3-13.3] nmol/l),
P=0.0005. Testosterone level in women patients was also higher in Metyrapone
group (3.3 [0.93-4.82] nmol/I) than in Osilodrostat group (1.31[0.13-5.09] nmol/l),
P=0.0146. Steroidogenic enzymes activity was evaluated by upstream/down-
stream steroids ratio, a higher ratio thus reflecting an accumulation of the enzyme
substrate, i.e a lower enzymatic activity. CYP11B1 activity, evaluated by 11-
deoxycortisol/cortisol ratio, was not different between Metyrapone group (22.4
[0.7-410]) and Osilodrostat group (7.53 [1.0-47.3]), P=0.1254. CYP21A2
activity, assessed by 170Hprogesterone/1 1-deoxycortisol ratio, was significantly
decreased in Osilodrostat group (18.6 [4.89-101.9]) in comparison to Metyrapone
group (3.1[1.3-31.8]), P<0.0001, as well as CYPI7AI activity, evaluated by
170Hprogesterone/androstenedione ratio: 56.9 [17.7-136.5] in Osilodrostat group
in comparison to 18.3 [5.8-46.8] in Metyrapone group, P <0.0001.

Conclusion

In patients with ACTH-dependent CS, the use of CYP11B1 inhibitors in standard
routine care suggest that Osilodrostat has a less specific effect on the inhibition of
steroidogenic enzymes than Metyrapone. This might explain a smaller increase in
11-deoxycortisol and in androgens levels in patients treated by Osilodrostat and
should be taken in consideration for patients management.
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Background

Pituitary adenomas (PAs)/Pituitary Neuroendocrine Tumors (PitNETSs) are a
complex and heterogeneous group of lesions. Genetic and epigenetic studies have
been performed to identify predictors of treatment outcome.

Study aim

To profile clinically non-aggressive (NA) and aggressive (A) PAs/PitNETs, and
carcinomas for somatic mutations and epigenetic alterations of genes involved in
cell proliferation/differentiation, miRNA/IncRNA-post-transcriptional regulators,
and therapy targets.

Patients and Methods

64 NA and 41 A PAs/PitNETs (40 males; 21 ACTH-, 50 FSH-/IH-, 16 GH-,
3 GH/PRL-, 12 PRL-secreting; 1 null cell; 2 plurihormonal PIT-1+) and
6 carcinomas (3 males; 3 ACTH-, 2 PRL- and 1 FSH/IH-secreting) treated by
endoscopic surgery from 2003 to 2017, with > 1-year follow-up were included.
Clinico-radiological and histological data were collected. Somatic mutations of
17, and DNA methylation of 22 genes were assessed in fresh frozen and/or
formalin-fixed paraffin-embedded tumor tissue (20% VAF and 100x coverage in
both strands). Ten normal pituitaries were used as control.



Results

6/64 (9.4%) NA and 9/41 (22%) A PAs/PitNETs and 1/6 (16.6%) carcinoma
showed >1 mutation ( P=0.0024), involving TP53 ( n=3; 2.7%), NOTCHI
(n=4; 3.6%), AIP (n=6; 5.4%), USP8 (n=3; 2.7%) or PIK3CA (n=3; 2.7%).
Carcinomas presented the highest methylation levels of PARPI5, LINC00599,
MIR193a, MIRI37HG and ZAP70 followed by A and NA PASs/PitNETs
(P<0.05). LRRTM1, NTM, CDHI were hypermethylated in carcinomas only.
GNAS, PDCD] and AIP methylation was higher in NA than A PAs/PitNETs and
carcinomas (P <0.05). Hypermethylation could silence genes and reduce the
expression of PARP15, LINC00599 and miR-193a, thus inducing cancer cells
growth and proliferation by modulating p53 expression and related apoptotic
pathways in aggressive tumors. PDCD1 methylation could predict the response to
anti-PD1 and PDL-1 inhibitors, as well as the escape of tumor cells from
immunological control. Methylation levels of MAGEA family, UXT and FLNA
gens, interacting with the androgen receptor (AR) and p53, differed between
males and females in PAs/PitNETSs and carcinomas, supporting the role of AR
expression and the synergy of epigenetics and somatic gene mutations in pituitary
tumorigenesis.

Conclusions

Different profiles of somatic gene mutations and methylation were identified in
NA and A PAs/PitNETs, and carcinomas. Altered methylation appears an early
event that could contribute to tumor aggressiveness, response to treatment and
progression to carcinoma directly, or indirectly by inducing gene mutation.
Involvement of X-linked genes could underly gender variability in tumor
behavior. These data reinforce the importance of combining molecular analysis
with clinico-radiological and pathological data in attempting to predict tumor
behavior.
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Background

Invasive nonfunctioning (NF) pituitary neuroendocrine tumors (PitNETSs) are
non-resectable neoplasms associated to frequent relapse and significant
comorbidities. As current treatments often fail against NF-PitNETs, identifying
actionable therapeutic targets is essential. We focused on the angiopoietin-2
(Angpt2)/Tie2 axis, usually active in endothelial cells (ECs).

Methods

ANGPT2 plasma levels in NF-PitNET patients and healthy controls were
measured by ELISA. qRT-PCR and immunohistochemistry assessed Angpt2 and
Tie2 expression in rat and human NF-PitNETs. The role of endogenous Angpt2 in
PitNET cells was investigated by gene knockdown (siRNA, shRNA) followed by
proliferation/apoptosis assays. Xenografts of shAngpt2 PitNET cells in zebrafish
embryos demonstrated that tumor cell-borne Angpt2 is pro-angiogenic. Proximity
ligation assay (PLA) showed Angpt2/Tie2 interaction on primary NF-PitNET
cells. Downstream targets activation upon Angpt2-mediated receptor stimulation
was assessed by western blotting. Mouse xenografts of CRISPR/Cas9-generated
Tie2-knockout PitNET cells proved the role of Tie-2 in pituitary tumorigenesis
in vivo. Drugs inhibiting Angpt2/Tie2 signaling were tested against primary
rat/human NF-PitNET cultures. Treatment of mouse xenografts of PitNET cells
with an angiopoietin-neutralizing peptibody (AMG386), followed by MRI
imaging, determined the effects of Angpt2/Tie2 inhibition on tumor growth
in vivo. The efficacy of Angpt/Tie2 inhibition was also assessed in MENX rats,
the only spontaneous and autochthonous NF-PitNET model. MENX rats were
treated with AMG386 and longitudinally monitored using anatomical and
functional (diffusion weighted) MRI.

Results

In NF-PitNET patients, circulating Angpt2 levels are elevated and correlate with
tumor aggressiveness. PitNET cells express and secrete bioactive Angpt2, which
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stimulates tumor cell proliferation in vitro, and angiogenesis in zebrafish
xenografts in vivo. Noteworthy, NF-PitNET cells possess a functional Tie2
receptor, which is activated by Angpt2 and stimulates downstream mitogenic
signals. This establishes an autocrine/paracrine stimulatory loop in NF-PitNET
cells, as so far only demonstrated in ECs. Tie2 knockout blunts PitNETs growth
in vivo. Proof-of-principle pharmacological inhibition of Angpt2/Tie2 signaling
antagonizes NF-PitNETs ex vivo (primary cultures of human/rat tumors) and
in vivo (mouse xenografts, MENX rats).

Conclusion

The Angpt2/Tie2 axis emerges as exploitable therapeutic target in NF-PitNETs,
hence addressing an unmet clinical need. The ability of tumor cells to coopt
angiogenic signals classically viewed as EC-specific expands our view on
microenvironmental cues essential for tumor progression. Tumor-targeted
Angpt2/Tie2 inhibition is a novel concept in anti-cancer strategies applicable to
tumors expressing Angpt2/Tie2.
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Bone loss is a frequent complication of aromatase inhibitors (Als) therapy in
women with breast cancer. Bone-active drugs are effective in protecting the
skeleton from detrimental actions of Als. However, bone mineral density
(BMD) was the primary end-point in most of published studies, whereas data
on fractures were scant and mainly limited to denosumab. In this prospective
study, we investigated the effects of denosumab, oral bisphosphonates and
intravenous zoledronate on risk of morphometric vertebral fractures (VFs;
primary end-point) and BMD at lumbar spine, femoral neck and total hip
(explorative end-point). To address these aims, 567 consecutive women
(median age 62 years, range 28-83) were evaluated for BMD and
morphometric VFs at baseline and after 18-24 months of follow-up. The
inclusion criteria were: 1) hormone receptor-positive breast cancer with
indication to Als; 2) duration of Als therapy at study entry <12 months. After
enrolment, 268 women (47.3%) started denosumab 60 mg subcutaneously
every 6 months, 59 (10.4%) oral bisphosphonates (BPs), 56 (9.9%) intravenous
zoledronate 5 mg every 12 months, whereas 184 women (32.5%) were not
treated with bone-active drugs because of patient preference, contraindications
and/or clinical judgment. Vitamin D, with or without calcium, was given to all
women during study period. Denosumab was given more frequently to women
with pre-existing VFs (P=0.019) and/or lower BMD values (P<0.01 at all
skeletal sites) as compared to women treated with oral BPs or zoledronate.
During 18-24 months of follow-up, 54 women (9.5%) developed new
morphometric VFs, with incidence being higher in untreated women vs those
treated with any bone-active drug (17.4% vs 5.7%; P<0.001). Stratifying
women for type of anti-osteoporotic medications, risk of VFs resulted to be
significantly decreased by denosumab [odds ratio (OR) 0.22, 95% confidence
interval (C.I.) 0.11-0.46; P<0.001) and zoledronate (OR 0.27, 95% C.I. 0.08-
0.91; P=0.035) , but not by oral BPs (OR 0.64, 95% C.I. 0.27-1.54;
P=0.317). All anti-osteoporotic medications induced significant increase in
median BMD at any skeletal site, whereas BMD decreased significantly in
women who were not treated with bone-active drugs. In conclusion, this
prospective study, reflecting the real-life clinical practice, shows that in women
exposed to Al therapy, denosumab and zoledronate are more effective than oral
BPs in decreasing the risk of VFs during the first 24 months of treatment.
Future prospective studies will clarify whether in the long-term also oral BPs
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could reduce the risk of fractures in women exposed to estrogen-deprivation
therapies.
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Background

Type 2 diabetes mellitus (T2D) is associated with an increased risk of fractures.
Research on the effects of sodium-glucose cotransporter 2 (SGLT-2) inhibitors is
scarce and unsettled. We aimed to investigate the risk of major osteoporotic
fractures (MOF) — i.e., hip, vertebral, humerus, and forearm fractures — with
SGLT?2 inhibitors compared to glucagon-like peptide 1 (GLP-1) receptor agonists
when either is used in combination with metformin.

Methods

We conducted a population-based cohort study using discharge diagnosis codes
from the Danish National Patient Registry and data on all redeemed drug
prescriptions from the Danish National Prescription Registry. Subjects treated
with metformin in combination with either SGLT2 inhibitors or GLP-1 receptor
agonists between 2012 and 2018 were identified. Subjects were then propensity-
score matched 1:1 based on age, sex, and index date. Survival curves were plotted
using the Kaplan-Meier estimator. A Cox proportional hazards model was utilized
to estimate crude and adjusted hazard rate ratios (HR) for MOF. Finally, Aalen’s
Additive Regression (AAR) model was used to examine a possible additive rather
than multiplicative effect of SGLT2 inhibitors on fracture hazard while allowing
time-varying covariate effects.

Results

We identified 27,543 individuals treated with either combination. After matching,
18,390 individuals were included in the main analysis (9,190 in each group).
Median follow-up times were 355 [interquartile range (IQR) 126-780] and 372
[IQR 136-766] days in the SGLT2 inhibitor and GLP-1 receptor agonist group,
respectively. The crude HR for MOPF was 0.77 [95% CI 0.56-1.04] with SGLT2
inhibitors compared to GLP-1 receptor agonists. The fully adjusted model yielded
an unaltered HR of 0.77 [95% CI 0.56-1.05]. Results were similar across
subgroup- and sensitivity analyses. Similarly, the multivariate AAR model
yielded a non-significant difference between the two exposure groups.
Conclusion

These results suggest that SGLT?2 inhibitors have no effect on fracture risk when
compared to GLP-1 receptor agonists. This is in line with results from previous
studies.
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Background

In individuals with primary hyperparathyroidism (PHPT), the utility of
preoperative bisphosphonate administration in prevention of post-curative-
parathyroidectomy hungry bone syndrome (HBS) and effects on long-term
bone accrual are uncertain.

Objectives

To estimate the effect of preoperative administration of single infusion of zoledronic
acid (ZA) on occurrence of HBS and gain in bone mineral density (BMD) at one year
in individuals with PHPT undergoing curative parathyroidectomy.

Methods

In this single-centre, randomized (1:1), single-blind, placebo-controlled study
(CTRI/2019/10/021762), a total of 48 adults (age > 18 years) with PHPT (serum
Calcium > 11 mg/dl) were enrolled. Prior to parathyroidectomy (< 2 weeks),
participants received either a single intravenous infusion of 5 mg ZA (n=24) or
placebo (n=24). Post-curative-parathyroidectomy, participants were monitored for
occurrence of HBS until discharge. HBS was defined by the presence of
hypocalcemia (Ca< 8.5 mg/dl) and hypophosphatemia (P < 2.7 mg/dl) with rise
in alkaline phosphatase (ALP) (>5%) on any day after surgery. BMD (Hologic
Discovery 4500) and trabecular bone score (TBS) were assessed at baseline and one
year after surgery. In addition, bone turnover markers (CTX, PINP) were assessed
at baseline, first week, 3-, 9- and 12- months post-surgery. Occurrence of HBS was
assessed using binary logistic regression model. Changes in BMD and BTM were
assessed using linear mixed model for repeated measures.

Results

Forty five out of 48 participants had succesful curative parathyroidectomy. HBS
occured in 6 (27.3%) individuals in ZA and 6 (26.1%) in placebo group [OR: 1.06
(0.28 - 3.98);P=0.928]. The odds for developing HBS were comparable after
adjusting for baseline severity and serum 25(OH)D levels (P=0.075). Individuals
in ZA group had a higher gain in BMD at lumbar spine (7.54%; 95% CI, 0.06 to
15.02; P=0.048), comparable gain at neck of femur (9.74%; 95% CI, - 5.005 to
24.49; P= 0.190) and a fall in BMD at distal radius (3.29% ; 95% CI, -10.17 to
2.31; P=0.008). Rise in TBS was comparable between the two groups (P=0.396).
The higher gain in BMD at lumbar spine was paralleled by a higher decline in CTX
(27.8%; 95% Cl, -48.44 to -7.12; P=0.009) in ZA group while ALP (10.9%; 95%
CI, -23.39 to 1.44; P=0.082) and PINP levels remained comparable (9.50%; 95%
CI, -22.36 to 41.37; P=0.360).

Conclusion

In PHPT, preoperative administration of single infusion of ZA is associated with
increased bone mineral accrual at lumbar spine without significant effect on
occurrence of HBS.
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Background
Zoledronic acid (ZOL) administration may cause acute phase adverse reactions
(APR), which manifest with fever, malaise, bone and muscular pain, headache



and/or gastrointestinal disturbances. Previous data suggest that high N-terminal
propeptide of type 1 collagen (PINP) and low 25,0H-vitaminD (VitD) levels are
associated with higher incidence of APR, while the previous use of
bisphosphonates is a protective factor. Lately, ZOL has been frequently used
to mitigate the “rebound phenomenon” following Denosumab (Dmab)
discontinuation. The aim of our study is to evaluate whether the use of ZOL
in patients discontinuing Dmab (postDmab) may be associated with an increase
in incidence and severity of APR, as compared with patients without prior
antiosteoporotic therapy (naive) and the presence of possible factors associated
with APR.

Methods

we retrospectively evaluated 112 patients (56 postDmab and 56 naive) treated
with ZOL 5 mg intravenously for osteoporosis in our center during the last 24
months. Bisphosphonates treatment preceding ZOL administration, including
previous ZOL infusions, was considered an exclusion criterion. All patients were
taking vitamin D and calcium. In all patients we evaluated femoral neck (FN) and
lumbar spine (LS) bone mineral density (BMD), C-terminal telopeptide (CTX)
and VitD levels.

Results

PostDmab patients were older (71.4£8.7 vs 65.1+11.4 years, P=0.001), had
higher BMD (LS T-score -2.3+0.8 vs -3.1+ 1.2, P=0.0001, FN T-score -2.0+
0.8 vs-2.4+0.8, P=0.011) and lower CTX levels (452 4350 vs 6304307 pg/ml
P=0.008) as compared to naive patients, while the prevalence of fractures (56.3
vs 43.8% P=0.333; respectively postDmab and naive) and the VitD levels
(40.4£13.9 vs 42.8+23.1 ng/ml, P=0.509; respectively postDmab and naive)
were comparable in the two groups. No difference was found in the overall APR
rate (65.3 vs 58%, P=0.156; respectively postDmab and naive) or in the
moderate-severe APR rate (34.7 vs 42%, P=0.156 respectively postDmab and
naive) between the two groups. The logistic regression analysis showed a
significant association between CTX levels and the occurrence of moderate-
severe APR, regardless of age, group (naive or postDmab) and VitD levels (OR
1.002, 95% CI 1.000-1.003, P=0.027).

Conclusions

In our cohort of ZOL treated patients we found a higher incidence of APR than
reported in literature without significant differences between postDmab and naive
patients. In our cohort of VitD sufficient patients, CTX seems to be the only factor
significantly associated with an increased risk of moderate-severe APR post ZOL
infusion.
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Key4OI : Development and implementation of a Standard set of Outcome
measures for Osteogenesis Imperfecta. Osteogenesis Imperfecta (OI) is a genetic
disorder also known as ‘brittle bone disease’. The clinical manifestation of OI
shows a wide variation. Therefore, care for patients with OI requires an
interdisciplinary approach. The effectiveness of particular interventions and
treatment protocols of interdisciplinary teams is not clear due to a non-
standardized and wide variation of patient outcomes thus making the
comparison of outcome measures available in the literature difficult. In 2018
the Key4OI project was started, an international interdisciplinary working group
of 27 experts used a consensus-driven modified Delphi approach to develop a set
of global outcome measures for patients with OI. More than 400 different
outcome measures were identified in our literature search. After three Delphi
rounds, 24 domains were selected. After the focus group sessions with members
from OI community, the number of domains were reduced to 15. A consensus
was reached on the measuring instruments to cover these domains for both
children and adults. The entire approach was in line with the International
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Consortium for Health Outcomes Measurement ICHOM methodology. The
Key4OI project resulted in a standard set of outcome measures focused on the
needs and wishes of individuals with OI and their families. This outcome set will
enable healthcare teams and systems to compare and to improve their care
pathways and quality of care world. Implementation was started in 5 different
countries (6 hospitals): China, Norway, USA, Canada and the Netherlands (Isala
Zwolle and UMC Utrecht). Various other countries will start implementation in
2022. Anton Franken, D. Mekking on behalf of the international Key4OI
expertgroup.
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AZP-3601, a long-acting PTH/PTHrP(1-36) analog, is a candidate new treatment
option for hypoparathyroidism (HP). As compared to conventional PTH(1-34),
AZP-3601 binds with higher affinity to the RO conformation of the PTH-1
receptor, resulting in prolonged signaling and sustained elevations in blood
calcium (Ca™ ™) in vivo, despite a very short circulating half-life. We assessed
whether repeated injection of AZP-3601 into TPTX rats at doses aimed to
normalize serum Ca™ ¥ levels would produce different effects on bone than
PTH(1-34) administered either intermittently or continuously.

Methods

Male S-D rats at age 9 weeks and 2 weeks after TPTX surgery received either a
daily sc injection of AZP-3601 at doses of 1.0, 2.0 or 4.0 nmol/kg, daily sc
injection of PTH(1-34) at 50, 100 or 150 nmol/kg, or continuous infusion of
PTH(1-34) via ALZET mini pump at 1.5, 2.0 or 3.0 nmol/kg/day (n==8/group)
for 16 days. TPTX controls received vehicle injections or infusion. Tail vein
blood Ca™ ™ was analyzed on days 7 and 14 at 6 h post-injection. Rats were
euthanized on dayl6 (24 h post injection) and blood and femurs collected for
analysis.

Results

Each treatment modality resulted in dose-dependent increases in blood Ca™ ™
levels. Optimal doses for raising blood Ca* ™" to normal range (1.2-1.4 mM
vs 0.9-1.1 mM in TPTX-vehicle controls, P<0.001) on days 7 and 14 were
identified as 1.0 nmol/kg for AZP-3601 daily injection, 50 nmol/kg for
PTH(1-34) daily injection and 3.0 nmol/kg/day for PTH(1-34) continuous
infusion. Effects on bone markers and uCT parameters at these optimal doses
were as follows: Continuous infusion of PTH(1-34) significantly increased
serum levels of the bone formation marker PINP (P=0.03) and the bone
resorption markers CTX1 (P=0.02) and TRAP-5b (P=0.03), and decreased
distal femur trabecular (Tb) bone volume relative to tissue volume (BV/TV,
P=0.002), as well as mid-femur cortical thickness (Ct.Th P=0.01). Daily
injection of PTH(1-34) significantly increased serum PINP (P<0.001) and
TRAP-5b (P=0.001), and increased distal femur trabecular BV/TV (P=0.01)
as well as mid-femur cortical thickness(P=0.02). Daily injection of AZP-
3601 caused no significant change in these bone turnover and structural
parameters.

Conclusion

At doses that similarly normalized blood Ca™ ™ levels in TPTX rats,
continuous infusion of PTH(1-34) was bone-catabolic, daily injection of
PTH(1-34) was bone-anabolic and daily injection of AZP-3601 was bone-
neutral. The distinct mechanism used by AZP-3601 may lead to less impact
on bone, as compared to either daily injection or sustained, continuous
delivery of PTH(1-34), when used as chronic treatments for HP.
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Background

Perfluoroalkyl substances (PFAS) are endocrine disrupting chemicals, with
elimination half-lives ranging from four to eight years. Experimental studies
found PFAS able to interfere with thyroid hormone-binding proteins. During the

first 20 weeks of gestation (GW), the fetus is reliant on placental transfer of

maternal thyroid hormones, mainly free thyroxine (FT4). However, previous
studies investigating associations between exposure to PFAS and thyroid
hormone status mainly focused on blood samples from late pregnancy or
umbilical cord with mixed findings.

Objectives

To investigate associations between concentrations of PFAS and FT4 and thyroid-
stimulating hormone (TSH) in early pregnancy.

Methods

In Odense Child Cohort (OCC), a single-center study, we measured maternal
pregnancy serum concentrations of five PFAS: perfluorohexane sulfonic acid
(PFHxS), perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid (PFOA),
perfluorononanoic acid (PENA), perfluorodecanoic acid (PFDA); and FT4 and
TSH in 1,048 pregnant women at median gestational week 12 (25th, 75th
percentile: 10, 15). Multivariate linear regression models were performed to
estimate associations between concentrations of PFAS and FT4 and TSH.
Results

Included women had a mean age of 30.2 (+ 4.5 SD) years and median pre-
pregnancy BMI of 23.5 (5th, 95th percentiles: 19.2, 32.5) kg/%, and 58.7% were
nulliparous. A doubling in PFOS, PFOA, and PFNA concentrations was
associated with an increment in FT4 concentration by 1.85% (95% CI: 0.66%,
3.05%), 1.29% (95% CI: 0.21%, 2.39%), and 1.70% (95% CI: 0.48%, 2.94%),
respectively, in adjusted analyses. A statistically significant dose-response
relationship was observed across exposure quartiles for PFOS, PFOA, and
PFNA in the association with FT4. No association was found between
concentrations of PFAS and TSH in adjusted analyses.

Conclusion and persepectives

Exposure to PFOS, PFOA, and PFNA was associated with higher FT4
concentrations in women during early pregnancy. Our observed associations
between exposure to PFAS and FT4 concentrations were small in magnitude,
nonetheless, the effects may be greater in populations with higher
concentrations of PFAS exposure. The clinical significance of these findings
remains to be elucidated. At population level, the demonstrated potential
disruption of maternal thyroid hormone status in response to PFAS exposure
during early pregnancy may affect offspring neurodevelopment. Hence, the
findings are of general public interest, which supports the necessity of a follow-
up of offspring in the OCC to assess putative long-term implications on
neurodevelopment.
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Perfluoroalkyl substances (PFASs) have been claimed as thyroid disrupting
chemicals since the exposure to several PFASs was significantly associated
with thyroid hormones derangements. Demographics such as sex, age, and
disease status likely influence the associations between PFASs exposure and
thyroid hormones since major hypothyroidism effects were observed among
pregnant women and infants. This study aims to evaluate of the possible
impact of legacy and new-generation PFAS exposure on the thyroid
stimulating hormone (TSH) receptor (THSR)-mediated effects on available
cell models of thyrocytes. Based on their surfactant properties, PFAS are
supposed to interfere with the cell function through the alteration of the
biophysical properties of plasma membrane. FRTL-5 normal rat thyroid
follicular cell line was exposed to C604, perfluorooctanoic-acid (PFOA) or
perfluoro-octan-sulphonate (PFOS) at a concentration ranging from 0 ng/ml
(CTRL) to 100 ng/ml for 24 hours and the possible cell accumulation was
evaluated by LC-MS/MS. The cell content of all tesetd PFAS was below the
limit of detection and, accordingly, membrane fluidity evaluated by
Merocyanin 540 (MC540) showed no obvious variation showed no variation
compared to CTRL. The quantification of intracellular cAMP levels upon
stimulation with 10 mIU/ml of TSH for 30 minutes showed a significant
reduction, compared to CTRL sample, when cells were exposed for 24 hours
exposure to PFAS. A dose-dependent effect detected for PFOA whilst, for
C604 and PFOS, a sharp blunt of cAMP was observed at the lowest
concentration tested. The possible interaction of TSHR with PFAS was
evaluated by computational docking methods, addressing the possible binding
of C604 or PFOA to TSHR extracellular domain. Molecular dynamics also
showed that the receptor bound by C604 or PFOA displayed major
conformational differences related to the unbound receptor. Specifically, the
root-mean-square deviation (RMSF) profile of the atomic positions in
LEU100-GLN170 range, the most involved in the binding to TSH, showed
a modified flexibility than the unbound structure, particularly for PFOA. The
cell iodide uptake upon 10 mIU/ml TSH stimulation was then evaluated with
the Sandell-Kolthoff (SK) reaction. Stimulation with TSH was associated with
a strong and significant increase of the intracellular iodide levels in CTRL
conditions. Differently, the exposure to PFOA was associated with a
significant reduction of iodide uptake at the highest concentration tested of
10 ng/ml, whilst C604 and PFOS were essentially unaffected. Further gene
expression experiments are planned to clarify whether this effect is mediated
by a down-regulation of downstream event related to TSHR-signaling.
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Androgen signaling is essential for male reproductive development and
masculinization during fetal life. Developmental exposure to endocrine
disrupting chemicals, not least those that disrupt androgen action, can lead
to reproductive disorders such as cryptorchidism, hypospadias, and poor
fertility. In rodent toxicity studies, as well as human epidemiological studies,
a general biomarker for compromised fetal androgen signaling is a shorter



anogenital distance (AGD) in male offspring. Some outstanding questions,
however, is if AGD is strictly sensitive to anti-androgenic effects or if other
signaling pathways are involved such as estrogen signaling. Similarly, penis
development and hypospadias formation also involve additional signaling
pathways, but which pathways that are vulnerable to developmental exposure
to endocrine disruptors are not well characterized. Therefore, we need a better
molecular understanding of how these tissues are regulated and vulnerable to
chemical exposures. Triticonazole, an agricultural azole fungicide, inhibits
androgen receptor activity in vitro and induces short AGD in male rat
offspring following gestational exposure. Though triticonazole has anti-
androgenic properties, we previously showed that intrauterine exposure does
not affect the transcriptome of the fetal rat testes. We thus investigated the
transcriptional effects in the androgen-sensitive fetal male rat perineum and
phallus. Pregnant Sprague Dawley rats were exposed via oral gavage to
triticonazole (450 mg/kg bw/day) or corn oil (control) from gestational day
(GD) 7-21. Fetuses (n=11-12) were collected at GD17 or GD21 and
perineum and phallus were isolated. Bulk RNA barcoding and sequencing
(BRB-seq) was used to analyze the transcriptomes. The transcriptomes of the
developing rat perineum and phallus changed significantly during late
gestation, showing distinct regional differences between these adjacent tissues
and revealing 2,703 differentially expressed genes (DEGs). The transcriptional
changes induced by triticonazole exposure (190 DEGs) were different between
perineum and phallus, but also between different stages of development.
Interestingly, DEGs not only included several androgen receptor (AR) target
genes, but also estrogen receptor (ER) target genes. Our results highlight the
importance of considering chemical mode of action and spatiotemporal effects
when using transcriptomics approaches in characterizing complex in vivo
adverse outcomes in toxicity studies. These data furthermore constitute a rich
resource for studying the spatiotemporal gene networks that are involved in
the development of rat perineum and phallus and the regulatory networks that
can be disrupted upon exposure to xenobiotics that prevent normal
masculinization of the male fetus and lead to reproductive disorders.
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Campania Region has been facing waste management crisis since 1980,
characterized by urban, toxic and industrial waste illegal disposal, burying
and incineration. Cadmium (Cd) is consistently shown to affect male
reproductive function by multiple mechanisms, mostly elucidated in
experimental models. The aim of the current single-center, observational,
cross-sectional cohort study was to evaluate the prevalence of testis
morphostructural alterations in a large cohort of men living in 3
municipalities of Campania Region (Acerra, Afragola, Giugliano) belonging
to the high-environmental impact area “Land of Fires”, by addressing the
potential association with seminal Cd (sCd) levels. Study cohort included 465
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males (age range: 14-50 yrs mean: 29.547.23 yrs). Morphostructural testis
characteristics were assessed by ultrasound and sCd determination was
performed in 385 samples by inductively coupled plasma-mass spectrometry.
Prevalences of testis morphostructural alterations, unilateral or bilateral,
included varicocele (35.4%), hydrocele (34.8%), parenchymal structure
inhomogeneity (19%), hypotrophy (14.6%), microlithiasis (2.5%), solid
lesions >5 mm (0.2%). Participants with detectable sCd levels (n=128)
displayed significantly reduced mean testicular volume (16.56 + 4.68 vs
17.66 + 4.34; P=0.0153) and higher prevalence of hypotrophy (21% vs
10%; P=0.0059) and varicocele [-V° grade (47.5% vs 29.5%; P=0.0008),
but not clinically relevant varicocele III-V grade (18% vs 11%, P=0.09),
together with a slightly higher parenchymal structure prevalence of
inhomogeneity (25.8% vs 16.7%; P=0.059) compared to participants with
undetectable sCd levels (n=257). Furthermore, a significant difference in
mean testicular volume was detected when comparing participants with sCd
levels above (n=49) and below median value (n=79) and undetectable sCd
levels, respectively (14.88 + 3.79 vs 17.22 £ 5.03 vs 17.66 + 4.34; P<
0.001). sCd level was persistently correlated with mean testicular volume
after correction for the presence of clinically relevant varicocele (r=-0.185;
P=0.001). sCd levels was identified as the best predictor of mean testicular
volume in linear regression analysis performed by setting sCd, smoking habit,
age and BMI as independent variables. ROC curve analysis highlighted that a
sCd level >0.76 pg/l correctly identified testicular hypotrophy with a 60%
sensibility and 70% specificity. In conclusion, the current study demonstrated
for the first time, in a large cohort of adult males living in high-
environmental impact areas of Campania Region, an inverse relationship
between sCd levels and mean testicular volume and prevalence of varicocele,
independently from age, BMI and smoking habit, therefore further
strengthening the concept of gonadal toxicity exerted by Cd, potentially
explained by Cd-induced damage to testicular vascular endothelium.
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As a ubiquitously present metal, cadmium (Cd) represents a matter of great
concern, especially considering its potential thyroid disrupting capacity. The
study evaluated the connection between this environmentally relevant metal
exposure and thyroid hormone levels. The DecodExpo study enrolled 425
participants (207 males and 218 females) with various disorders (236
participants) and healthy controls (189 participants). Collected blood samples
were digested, and Cd levels were determined by flame atomic absorption
method (AAS GTA 120 graphite tube atomizer and FAAS, Agilent
technologies, Santa Clara, CA, USA). In contrast, thyroid-stimulating
hormone (TSH) and free thyroxine (FT4) were measured in serum. The
dose-response relationship between Cd in thyroid hormone disturbances was
elucidated using a novel Benchmark dose (BMD) approach previously
proposed as applicable to human data by the EFSA guidance. The Benchmark
response (BMR) was set at 10% in the modeling procedure, expressed as an
additional risk in% - an absolute change in response frequency divided by the
non-affected fraction in the control population. PROAST 70.1 software was
used for the calculations. Out of 435 participants, 76 had various thyroid
disorders, and nearest-neighbor matching was performed to select the closest
eligible healthy control unit paired with each patient with a thyroid disorder.
Blood Cd levels were then compared between the two newly established
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groups: cases, and controls using the Man-Whitney-Wilcoxon test. The
statistical analyses were performed using the R language and environment for
statistical computing with additional packages. The BMD calculations
revealed the following confidence interval for FT4 1.22-915 pg/l for men
and 0.784-721 pg/l for women, while confidence intervals obtained for TSH
were even wider. Although dose dependence was observed for Cd’s
relationship with investigated hormones, the intervals calculated were wide,
suggesting a high level of uncertainty. When comparing Cd levels in two
established groups, the medium measured Cd blood level was 2.185 pg/l in
cases while measured levels were 1.794 pg/l in corresponding controls, with
no statistical differences observed between the Cd levels in these two groups.
However, lower confidence intervals of BMD calculated for FT4 and TSH in
both sexes were lower than the medium blood Cd levels obtained for the
entire study, i.e., 1.8 pg/l (0.03-5.80 pg/l), which could suggest an additional
risk of thyroid hormone disturbances due to Cd environmental exposure. Even
though inconclusive, the results of this study urge the need for further
investigations to elucidate the role of environmental exposure to Cd in thyroid
disorders.
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Introduction

Todine nutrition is critical for human health. In recent years the main focus
was on the developing brain during pregnancy. In addition, iodine nutrition is
essential for growth and development during adolescence. Iodine nutrition
was recently low within the recommended range among adult Faroese living
on local, iodine-rich marine food items. Dietary habits among young
generations are drifting away from local foods, and this raises a concern
that led us to perform the first study of iodine nutrition among Faroese
teenagers.

Method

We surveyed 14-year olds aiming for the number of participants
recommended for a 90% precision of the estimated iodine nutrition level:
Urin from one hundred twenty-nine girls (n=65) and boys (n=64) sampled
in iodine-free containers. Iodine was measured using standard laboratory
methods using the ceri/arsen method after alkaline ashing and creatinine. We
calculated the iodine/creatinine ratio to adjust for dilution. A food frequency
questionnaire recorded intake of iodine-rich foods.

Results

The median urinary iodine concentration was 166 pg/l, creatinine adjusted
124 pg/g. lTodine was in recommended range in 102 urine samples (79%),
above the recommended range in 22 (17%), and in the range of insufficiency
in 4%. No single sample suggested severe iodine deficiency. The urinary
iodine concentration was markedly higher in those who reported higher "fish
dinners per week" than those who reported limited or no fish intake.
Conclusion

Our nationwide study demonstrated Faroese teenagers to be iodine replete
according to the WHO recommendations. However, the Faroese may have
adapted to a high iodine intake from the formerly frequent intake of marine
foods. Dietary habits change with new generations, and surveying iodine
deficiency disorders is needed. In addition, the changing dietary habits
emphasise the need for continuous monitoring of iodine nutrition.
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Figure 1 Proportions of urinary iodine concentrations among 14-year-old Faroese
boys and girls, from a population-based sample of 129 participants divided into
the following groups: moderate (20-49), mild deficiency (50-99), adequate (100-
199), slightly increased (200-299) and excess (300+).
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The brain plays a crucial role in maintaining the body’s energy needs, a
process involving the activity of a group of hypothalamic neurons that
express the neuropeptidergic marker pro-opiomelanocortin (POMC). POMC
neuronal dysfunction can cause obesity and its associated metabolic sequelae.
However, this population of neurons is highly diverse at a molecular and
functional level, and whether or not such heterogeneity is implicated in
disease establishment or progression has yet to be elucidated. Here, using a
lineage-tracing approach in combination with histological and electrophysio-
logical tools, we have characterized POMC neuronal cells at a single-cell
resolution in control of lean and diet-induced obese (DIO) mice. Thanks to
this genetic strategy, we ‘traced’ with a reporter protein POMC neurons in
adult mice, thus studying these neuronal cells independently from the
expression of their main marker POMC. Different histological techniques,
including immunohistochemistry, fluorescent in-situ hybridization, and
RNAscope, have been used to cluster genetically ‘traced” POMC neuronal
cells based on their expression of the main marker POMC. These different
approaches consistently allowed the identification of a previously unchar-
acterized sub-population that expresses negligible POMC mRNA and protein
levels, which we named Ghost-POMC neurons. We also observed that Ghost-
POMC neurons are insensitive to acute nutritional cues (fasting and refeeding)
relative to ‘classic’ POMC positive neurons. Intriguingly, DIO mice presented
an increased number of Ghost-POMC neurons relative to control animals.
Furthermore, we developed an approach that combines whole-cell patch-
clamp of traced POMC neurons with the subsequent molecular profiling of
the patched cell by single-cell qPCR. Thanks to this approach, we observed
that DIO leads to electrical alterations only in a fraction of POMC neurons
expressing undetectable levels of POMC mRNA, which is reminiscent of the
Ghost population previously identified by histological techniques. Thus,
Ghost-POMC neurons might constitute a novel subpopulation of POMC
neurons that undergo dysfunction in response to prolonged dietary cues,
perhaps contributing to obesity establishment or progression.

Keywords: POMC neurons; heterogeneity; neuroanatomy; electrophysiology.
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Background & Aims

NutriAct is a 36-month randomized controlled multi-center trial aiming to
analyze the effects of a dietary pattern focusing on a high-protein and high-
unsaturated fatty acids (UFA) intake on healthy aging. We aimed to explore
changes in intake of macronutrients and determine factors associated with a
successful modulation of dietary pattern after 36 months in elderly community
dwelling participants.

Methods

502 participants were randomized into a usual care control group including
dietary recommendations of the German Nutrition Society or an intervention
group, which used supplementation of rapeseed oil and specifically designed
foods as well as repetitive advices to implement a food pattern based on high
intake of predominantly plant proteins and UFA. Food intake was repeatedly
assessed by 3-day food records at months 0, 3, 6, 12, 24 and 36 months. Linear
regression models were carried out to investigate differences in changes in
macronutrients intake between the intervention arms and determinants of
modulation of dietary pattern during the intervention in 36 months.

Results

148 intervention and 164 control participants (median age 66 y, 36% males) with
available food records at baseline and at month 36 and were included. The
intervention resulted in higher intake of protein, mono- and polyunsaturated fatty
acids (MUFA and PUFA) and fiber, and lower carbohydrate and saturated fat
consumption (all P <0.05). While individuals who were already at baseline closer
to the NutriAct pattern also achieved a diet closer to the proposed pattern at month
36, the strongest relative changes of dietary behavior were seen in those with
dietary patterns further away from the proposed pattern at baseline. Sex, age,
baseline BMI, education, comorbidities, smoking, cognitive status and shared
household were not associated to a higher implementation of the proposed diet.
Conclusions

A successfully modification of dietary pattern was achieved by the intervention
within 36 months. Baseline dietary habits were substantial determinants
predicting change in dietary pattern.

Table. Changes in macronutrients intake between baseline and month 36
between intervention and control groups

Beta coefficient

Macronutrient (95% ClI) P-value
Protein (%E) 2.35 (1.44, 3.25) <0.01
Total fat (%E) 2.70 (1.00, 4.39) <0.01
Carbohydrate (%E) -4.83 (-6.60, -3.05) <0.01
Sat. Fatty acids (%E) -2.30 (-3.24, -1.32) <0.01
PUFA (%E) 3.57 (2.70, 4.44) <0.01
MUFA (%E) 0.82 (0.08, 1.60) 0.03
Fiber (%E) 3.64 (1.72, 5.56) <0.01
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Type 2 diabetes is among the most prevalent chronic diseases worldwide. Further
research is needed to identify new mechanisms that may help preserve the
function of insulin-secreting pancreatic f3-cells. The cannabinoid receptors type 1
(CBI1) and their endogenous ligands, endocannabinoids, exert a key role in
regulating of glucose homeostasis, B-cells function, and insulin secretion.
Intriguingly, CB1 is not only located at the plasma membrane (pmCB1), but also
at the mitochondrial membrane component (mtCBl), albeit the relative
contribution of subcellular CB1 signaling on B-cell function and glucose control
has yet to be determined. This study aimed to uncover the relative role(s) of
pmCB1 and mtCB1 in B-cell physiopathology, with a particular focus on the
differential impact on insulin secretion and mitochondrial function. For this
purpose, we used an animal model expressing a mutant form of CB1 (named
DN22-CB1) which lacks in vivo mitochondrial localization and functions but
retains pmCB 1-related signaling. DN22-CB1 mice present no difference in body
weight and insulin sensitivity compared to control littermates, nor when fed chow
or a hypercaloric high-fat diet (HFD). However, chow-fed DN22-CB1 mice are
hyperglycemic after an overnight fast, and following a glucose load.
Hyperglycemia in DN22-CB1 mice is then further worsened under HFD feeding.
Regardless the diet, DN22-CB1 mice display reduced in vivo plasma insulin
relative to controls. Glucose-stimulated insulin secretion (GSIS) data obtained ex-
vivo from isolated islets of chow-fed DN22-CB1, full CB1-KO and control
littermates suggest that pmCB1 and mtCB1 act as Ying-Yang partners to
influence insulin secretion. Indeed, CB1KO islets display an increased GSIS,
whereas GSIS and mitochondrial respiration is blunted in DN22-CB1 islets, with
no significant changes in cytosolic calcium signaling. Our work pinpoints a novel
molecular mechanism whereby subcellular CB1-dependent signaling orchestrate
mitochondrial functions and glucose-dependent insulin secretion in B-cells to
influence systemic glucose homeostasis. These findings might have implications
for type 2 diabetes pharmacotherapy, thus resurrecting the interest in the use of
CBI receptor modulators in metabolic diseases.
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Introduction

Genetic testing can improve the diagnosis of rare genetic diseases of obesity and
identify patients who may benefit from targeted therapeutic intervention. For
example, patients with genetic defects in the melanocortin-4 (MC4R) pathway
may present with severe early-onset obesity and hyperphagia. Historically,
however, genetic testing in patients with obesity has been limited. The
Uncovering Rare Obesity® diagnostic genetic testing program aims to enhance
access to genetic testing for these patients. The frequency of rare genetic variants
in this clinical patient population is currently unknown.

Methods

We sequenced 8599 individuals with severe, early-onset obesity as part of the US-
based Uncovering Rare Obesity® program. Genes selected include those with
well-established associations with obesity, as well as genes associated with the
MCA4R pathway. In this program, we sequenced 7811 individuals for 40 genes,
and recently expanded the gene panel to include an additional 39 genes and the
16p11.2 chromosomal region; 788 individuals have been sequenced on the
broader panel. Yield estimates were weighted by the number of individuals
sequenced for each gene.

Results

Integrating across the two panels using weighted yield estimates, 54.6% of
sequenced individuals had variants that may qualify them for commercial or
investigational treatment with the MC4R agonist setmelanotide. An additional
9.9% of individuals had variants not eligible for setmelanotide treatment, but that
may support a genetic diagnosis of obesity. Overall, 2.7% of individuals carried
pathogenic or likely pathogenic variants that also met mode of inheritance criteria
(2 or more alleles in autosomal recessive conditions and 1 or more alleles in
autosomal dominant conditions).

Conclusions

In this selected cohort of individuals with severe, early-onset obesity, 64.5%
carried potentially clinically relevant variants. As additional data become
available about the investigational genes and obesity, and/or as new obesity-
related genes are identified, these estimates may change. Genetic testing of
patients with severe obesity, particularly those with a history of early-onset
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obesity suggestive of a potential genetic origin, may therefore be an important
component of understanding the etiology of these patients’ phenotypes, and may
potentially impact the course of care for these patients.
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Metabolic-associated fatty liver disease (MAFLD) is a growing cause of
hepatocellular carcinoma (HCC), but the molecular mechanisms associated with
the pathological progression from MAFLD to HCC are still to be fully elucidated.
The genomic and transcriptomic profile of HCC samples have been widely
described; however, the proteomic landscape of MAFLD-derived HCC samples is
mostly unknown. Here, we sought to perform the first quantitative proteomic
analysis of HCC samples from different aetiologies using a representative, well-
characterized cohort of patients. To that end, 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 and the results
were analyzed using different bioinformatics tools. Non-targeted proteomics
revealed the dysregulation of the cytosolic (=507 proteins) and nuclear (n =925
proteins) tumor proteomes. Enrichment analysis revealed altered cellular functions
such as mRNA processing, including mRNA splicing. Indeed, the dysregulation of
the splicing machinery was confirmed in two retrospective human cohorts [cohort
1: HCC vs adjacent (n =93); cohort 2: HCC vs adjacent (n=58), cirrhosis (n =39),
and healthy livers (n=>5)] and in different in silico HCC cohorts. Specifically, from
the 94 splicing factors identified in the proteomic analysis, 31 were validated in the
retrospective and in silico cohorts, and were associated with key clinical
parameters of aggresiveness (tumoral diameter, survival). Interestingly, some of
these splicing factors (ej. KHSRP) were associated to metabolic alterations such as
diabetes. When comparing between aetologies, we identified cellular pathways (ej.
“nucleotide excision repair”, EIF4 and p70S6K signalling) speciffically
dysregulated in MAFLD-derived HCC patients, and a battery of more than 20
splicing factors specifically dysregulated in this aetiology [e.g. SNRPD1 and
LSM2, two critical components of the small nucleolar ribonucleoproteins
(snRNPs) U1/U2/U4/U5 and U6]. Accordingly, culstering analysis defined a
HCC subgroup with lower survival and higher recurrence that was associated to the
dysregulation of the splicing machinery and included all patients with MAFLD-
derived HCC. Finally, in vitro assays (proliferation, colonies/tumorspheres) were
performed in liver cancer cell lines (HepG2, Hep3B, SNU-387) after silencing
SNRPDI and LSM?2 with specific siRNAs. Remarkably, in vitro silencing of these
splicing factors significantly reduced proliferation and dedifferentiation capacity in
cancer cells. Our study demonstrates the usefullness of quantitative proteomics for
the identification of tumoral subgroups in HCC and the potential of the splicing
machinery as a tool for HCC management, specially in less described aetiologies,
such as MAFLD.

Fundings: ISCIII (P120/01301), JdA (PEMP-0036-2020, BIO-0139), FSEEN and
CIBERobn.
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Liver-expressed antimicrobial peptide 2 (LEAP-2) has been recently character-
ized as an endogenous GHSR1a antagonist. LEAP-2 is produced mainly in the
liver, and it was described that an acute ghrelin administration blocks food intake,
GH release and normalize glucose levels during chronic caloric restriction. For
this reason, it could be considered as a key endocrine factor in the regulation of
systemic energy metabolism. Nevertheless, the exact mechanism of action is still
unknown. Our aim was to investigate the central LEAP-2 effects in energy
homeostasis in mice with standard diet and in a ghrelin resistance mice model
induced by diet. We used male C57BL/6 mice fed standard or high fat diet (60%
fat, 12 weeks). We performance an acute or chronic ICV administration of
vehicle, ghrelin, LEAP-2 or ghrelin and LEAP-2. Food intake, body weight and
circulating cholesterol and leptin plasma levels were measured. Human HEPG2
hepatocytes treated with oleic acid were used and they were co-treated with
LEAP-2. Hepatic fat accumulation was analysed using oil red-O staining. Genes
related to glucose and lipid metabolism were studied by qPCR. Statistical analysis
conducted through t-student and ANOVA. The results obtained showed that
LEAP-2 inhibits food intake, and body weight in all the mice models studied and
in an acute and chronic treatment. Moreover, chronic treatment is able to decrease
the orexigenic response of ghrelin when they are co-administered. Furthermore,
LEAP-2 decreases leptin and cholesterol plasma levels, and decreases the liver
lipid content. When we analysed human hepatocytes treated with LEAP-2, they
exhibit a lower lipid accumulation with a reduction in the expression of genes of
gluconeogenesis and de novo lipogenesis in standard conditions and under oleic
acid effect. As a conclusion, chronic central administration of LEAP-2 in mice
antagonizes the major effects of ghrelin in vivo and the co-administration with
ghrelin attenuates the ghrelin orexigenic and obesogenic effects, in a diet
independent manner. Moreover, it decreases fat accumulation directly in human
hepatic cells. These novel results place LEAP-2 as a counter-regulatory hormone
in the ghrelin system, and as a promising therapeutic target in the treatment of
obesity, MAFLD and other metabolic diseases.
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Introduction

Hypothyroidism treatment is classically based on levothyroxine (LT4). However,
10% of hypothyroid patients treated with LT4 complain of hypothyroidism
symptoms, despite normal thyroid stimulating hormone (TSH) serum levels. This
“peripheral hypothyroidism” has been linked to decreased availability of free
triiodothyronine (fT3), likely related to single nucleotide polymorphisms (SNP)
in deiodinase genes (DIO), reducing enzymatic activity. Since Thr92Ala-DIO2
was associated to altered responsiveness to LT4, combined levothyroxine/liothyr-
onine (LT4/1T3) therapy was suggested to improve quality of life in hypothyroid
patients encoding Thr92Ala-DIO2.

Aims

To evaluate the influence of Thr92Ala-DIO2 variant on thyroid therapeutic
compensation in thyroidectomized subjects treated with LT4 or LT4/1T3.
Methods

An interim analysis of a prospective, randomized, placebo-controlled, double-
blinded clinical trial was performed. Totally thyroidectomized patients treated
with LT4 and with TSH levels within reference range in the previous 3 months
were enrolled. Subjects were randomized in two groups: personalized-combined-
twice-daily therapy with LT4/IT3 at 13-20:1 ratio (study group) and LT4+
placebo (control group). Subjects were evaluated three times during the 6-month
treatment. Iatrogenic thyrotoxicosis and hypothyroidism rates were assessed at
each visit, measuring serum levels of TSH, fT4 and fT3. DNA was extracted from
blood samples and the DIO2 genotype was analysed by Sanger’s sequencing. The
Thr92Ala-DIO?2 rate was calculated in both groups.

Results

A total of 139 patients (age 55.6&plusmn;12.1 years, TSH 1.3&plusmn;1.4
microlU/ml) were enrolled, 70 in the study (age 55.1&plusmn;10.9 years) and 69



in the control group (age 56.0&plusmn;13.4 years). Thr92Ala-DIO2 frequency
(11.4%) was similar to general population (12-36%). Drop-out rate did not differ
between groups (11.4 vs 14.5%, respectively, P=0.591) and no difference was
found in biochemical thyroid function examinations (considering also fT3/fT4
ratio) and LT4 pro-Kg dosage comparing study and control groups at baseline.
Combined LT4/IT3 therapy resulted in more frequent iatrogenic thyrotoxicosis
than LT4 monotherapy (9.8% vs 2.2%; P <0.05), with a significantly higher
incidence in Thr92Ala-DIO2 carriers. More frequent dose adjustments were
required in the study group compared to controls (44.5% vs 22.5%; P <0.001)
and, among cases, in those with Thr92Ala-DIO2 compared to wild-type (52.0% vs
37.6%; P< 0.05).

Conclusion

Thr92Ala-DIO2 variant seems to have no influence on LT4 monotherapy
effectiveness. In our interim analysis, carriers of Thr92Ala-DIO?2 are at higher risk
of iatrogenic thyrotoxicosis when treated with LT4/IT3: this result surprisingly
suggest an increased enzymatic activity in SNP carriers. Accordingly, the
management of these patients is more challenging, requiring more frequent dose
adjustments in the first six months of therapy.

DOI: 10.1530/endoabs.81.0C11.1

0C11.2

What you choose makes the difference: the first medical therapy for

amiodarone-induced thyrotoxicosis has significant implications on

cardiovascular events and hospltallzatlons

Daniele Cappellani', Giada Cocentmo Riccardo Morganti?, Luca Manetti',

Luigi Bartalena® & Fausto Bogazzi'

1Umversuy of Pisa, Department of Clinical and Experimental Medicine,

Plsa Italy; “University Hospital of Pisa, Unit of Statistics, Pisa, Italy;
3University of Insubria, Department of Medicine and Surgery, Varese, Italy

Context

Amiodarone is a widely used anti-arrhythmic medication, however associated
with a 15-20% rate of thyroid adverse effects. Amiodarone-induced thyrotoxi-
cosis (AIT) is a complex disease due to diagnostic difficulties and therapeutic
challenges. AIT patients often receive initial therapy for thyrotoxicosis before
admission to a referral center. Whether the first-line medical therapy (i.e.
therapies for thyrotoxicosis at first diagnosis of AIT) may affect the outcome of
AIT patients is unknown.

Study design

Single-center historical-prospective cohort study of 313 AIT patients admitted to
our university referral center for amiodarone-induced thyroid disorders.
Methods

Clinical and biochemical data at first diagnosis, at a referral center, and during the
course of AIT were collected. The medical figures responsible for the first
approach to the disease were recorded. Primary outcomes were cardiovascular
(CV) events and hospitalizations. First-line therapies were appropriate when
included glucocorticoids for type 2 AIT and methimazole for type 1 AIT at the
approved dosage, either alone (optimal medical therapy, OMT) or in combination
(right-dose combination therapy, RCT). Other therapies were considered not
appropriate, including no therapy. Duration of exposure to thyrotoxicosis was the
time from first diagnosis of AIT to its remission.

Results

34.5% patients received appropriate therapy (28.1% OMT and 6.4% RCT),
whereas non-appropriate therapies accounted for 65.6% of cases: specifically
most patients originally approached by general practitioners and cardiologists
received no therapy at all (56.9% and 50% respectively), whereas inappropriate
therapies for the AIT-type (i.e. glucocorticoids for type 1 AIT and methimazole
for type 2 AIT) was the most common therapy for patients originally approached
by endocrinologists outside the referral center. CV events, and hospitalizations
were more frequent in patients who received non-appropriate therapies (33.2% vs
4.5%, and 24.9% vs 6.5%, respectively; P<<0.0001 for both). Appropriate
therapies reduced serum thyroid hormone concentrations (P=0.018) at variance
with non-appropriate therapies. The duration of exposure to thyrotoxicosis was
longer in patients receiving non appropriate therapies and was a risk factor for
arrthythmias (HR 1.004, P=0.0008), MACEs (HR 1.004, P=0.020) and
hospitalizations (HR 1.006, P <.0001).

Conclusions

The first medical therapy of AIT influences the exposure to thyrotoxicosis and the
occurrence of cardiovascular events and hospitalizations.
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Background

Immune checkpoint inhibitors (ICIs) have modified the outcome of several
advanced malignancies. Thyroid dysfunctions (DYSTHYR) are the most
common endocrine immune-related adverse events (IRAEs) during treatment
with the programmed cell death protein-1 (PD-1) and its ligand (PD-L1)
inhibitors. Data regarding predictive biomarkers enabling stratification of
DYSTHYR risk are still limited.

Patients and methods

We retrospectively analyzed patients who started treatment with PD-1/PD-L1
inhibitors between 2017 and 2020 at Citta della Salute e della Scienza Hospital
(Department of Oncology). Both the onset of new DYSTHYR during ICI and the
worsening of pre-existing DYSTHYR were recorded; patients with central
hypothyroidism were excluded. In subjects without pre-existing hormonal thyroid
alterations, it was evaluated the relationship between thyroid peroxidase antibody
(Ab-TPO) level before the start of ICI and the onset of DYSTHYR during
treatment. These patients were divided into two groups (MED-TPO + and MED-
TPO-) using the median Ab-TPO titer of the population as a cut-off value.
Results

In our cohort (median age 67 years, 70.7% males, 49.4% lung cancer, 95.4% anti
PD-1 therapy), we observed a high frequency of DYSTHYR (80 out of 324
patients; 24.7%); thyrotoxicosis was detected in 7.7% of the population, while
hypothyroidism occurred in 21% of subjects (after a median time of 1.8 and 3.7
months, respectively). Among cases with pre-existing thyroid hormonal
alterations (14.5% of the sample), the worsening of DYSTHYR was found in
42.6% of cases after the start of ICI; the risk of DYSTHYR was significantly
higher in comparison to patients without a thyroid disease history (OR 2.68 at
univariate analysis, P 0.03). Baseline Ab-TPO levels were available for 97
patients (Ab-TPO median value 12 U/ml). Mean AbTPO level in the group with
DYSTHYR during ICI (42.5 U/ml) was significantly higher than AbTPO titer in
patients without DYSTHYR (16.1 U/ml, P=0.0003). DYSTHYR after the start
of ICI occurred in 33.9% of MED-TPO+ patients vs 7.9% of MED-TPO-
subjects (P=0.003); a significantly increased risk of developing DYSTHYR was
observed in MED-TPO + patients when compared to MED-TPO- cases (OR 5.98
at univariate analysis; P=0.007).

Conclusion

Our data confirm the high frequency of DYSTHYR (mostly hypothyroidism)
during PD1/PD-L1 inhibitors. We observed a greater risk of DISTHYR during
ICI in patients with pre-existing thyroid function alterations and in case of higher
baseline Ab-TPO level. These results may help the oncologist to identify the
patients who are most likely to require an endocrinologist consultation during
ICIs.
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Background

Postpartum depression (PPD) is a common mental health disorder with a major
impact on maternal health and wellbeing and offspring development.
Thyroperoxidase antibody (TPOAb) positivity is a major risk factor for
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postpartum thyroiditis and via this link, it is hypothesized that TPOAD positivity
is a risk factor for PPD. However, the results of currently available single center
studies are heterogeneous and affected by major study limitations.

Objective

To examine the association of TPOADb and thyroid function with the risk of PPD.
Methods

In the Generation R Study, a population-based prospective birth cohort in
Rotterdam, The Netherlands, we measured TSH, FT4 and TPOAb in blood
samples collected between 8-18 weeks of pregnancy. Postpartum depressive
symptoms were assessed with the Edinburgh Postpartum Depression Scale
(EPDS) at 2 months postpartum and with the Brief Symptom Inventory (BSI) at 2,
6 and 36 months postpartum. In addition, we performed a systematic review of
literature assessing the association of thyroid function and/or TPOAb positivity
with risk of PPD.

Results

There was no association of TSH or FT4 levels with the risk of postpartum
depression (log_TSH OR:0.79, 95%CI 0.56-1.13, P=0.20; fT4 OR:1.02, 95%CI
0.96-1.08, P=0.57). There was also no association of TPOAb positivity with
PPD (OR:0.79, 95%CI 0.39-1.19, P=0.39). Additional analyses assessed an
impaired thyroidal response to hCG stimulation and defined the combined effects
of a high hCG with either a high TSH or low FT4 as an alternative marker of
TPOAD positivity. We identified that an impaired thyroidal response to hCG
stimulation was associated with a lower risk of PPD (P for interaction TSH=0.04
and FT4=0.06). In our systematic review, ten out of 1219 identified articles were
included: four studies showed an association of TPOAD positivity with PPD, two
showed an association of thyroid function with PPD, the remaining studies
showed no association of either thyroid function or autoimmunity with PPD.
Conclusions

Our original study is by far the largest study on this topic showing that
neither TPOADb positivity nor TSH or FT4 were associated with PPD. Our
systematic review revealed high heterogeneity and suboptimal methodological
quality in the current literature, but overall does not support a link with PPD.
Although TPOAb positive women should be monitored for postpartum
thyroiditis, there does not seem to be an indication to screen for postpartum
depression. Further research should focus on other factors potentially involved
in the etiology of PPD.
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Objectives

Despite the increasing role of molecular profiling, the association between
mutation expression and pre-operative cytology for thyroid nodules has not been
established.

Methods

We collected data on patients who underwent molecular profiling of thyroid
nodules in Bethesda categories I1I to VI from two tertiary academic hospitals and
via systematic literature review. We tested the associations between Bethesda
categories and molecular mutation stratified by risk levels, according to the 2015
ATA guidelines. When thyroidectomy was preformed, we also evaluated
association with postoperative diagnosis and aggressivity of disease based on
histopathological variants, nodal metastasis or extra-thyroidal extension.
Results

We analyzed data from 452 nodules in our institutional cohort and 3912 nodules
from the systematic literature review. A significant positive correlation was found
between Bethesda categories and mutations, demonstrated by an increase in the
intermediate to high-risk mutation rate in the higher BSRTC categories (Rs =
0.660, P< 0.001). In the institutional cohort malignancy rate for BSRTC III and
IV was 56.7% and 75.7%, respectively. The most common mutation was
BRAFV600E, with 95.9% (93/97) of those patients in Bethesda category V or VI
(P<.001). All had confirmed thyroid cancer on pathology, with aggressive tumor
behavior in most (60%). Patients with low-risk mutation, as H, K or N RAS
alterations showed an association with Bethesda categories III and IV ( P<.01).
In mutation-negative nodules of BSATC III to VI who underwent surgery, we
found a lower incidence of aggressive thyroid cancer compared to those with an
identified mutation (12.6% vs 44.3%, P <.01).
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Conclusion

We found positive correlation between cytology results and molecular testing.
These findings may provide clinicians with better interpretation for BSRTC
results and may contribute to the identification of aggressive thyroid nodules
associated with indeterminate Bethesda categories.
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Introduction

medullary thyroid carcinoma (MTC) is a neuroendocrine thyroidal cancer. World
Health Organization recognizes a grading system for almost all neuroendocrine
tumors; however, a shared grading system for MTC is still lacking. We performed
a clinical and pathological review of 257 MTCs to evaluate which histologic
features have an impact on the disease specific survival and to propose a new
grading system.

Method

We retrospectively reviewed clinical data of 257 consecutive patients with
sporadic MTC, surgically treated at the Endocrine Surgery Unit and followed at
the Endocrine Unit of the University Hospital of Pisa, from 2000 to 2018. In this
cohort, MTC histopathologic variants (classical, follicular, papillary, oncocytic,
clear cell, small cell and spindle cell), desmoplastic reaction (fibrosis > 10%),
number of mitosis for 10 high-power field (x]10HPF), Ki67 percentage and
necrosis were evaluated.

Results

Patients were followed for a median time of 9.3 years. The MTC variants were
distributed as follows: 164/257 (63.3%) classical variant, 50/257 (19.3%) spindle
cell variant and 43/257 (17.4%) other variants with a frequency <5% each.
Desmoplastic reaction was present in 159/257 (61.9%). Number of mitosis and
Ki-67 percentage higher than 2 were present in 57/257 (22.2%) and 97/257
(37.7%), respectively. Necrosis was present in 19/257 samples (7.4%). According
to Kaplan-Meier analysis, MTC with desmoplastic reaction, mitosis number > 2,
Ki-67 > 2% or necrosis had lower disease specific survival (P< 0.001). After
preliminary analysis, we proposed the following grading system composed by
desmoplastic reaction and Ki-67 percentage: high grade (presence of
desmoplastic reaction and Ki-67 > 2%) and low grade (all other combi-
nations). At Kaplan-Meier analysis, high grade MTC had lower disease specific
survival compared to low grade (74.7% vs 98.6%, P < 0.001). Intriguingly, this
grading system was able to predict DSM, both in intrathyroidal (stage I-II)
(P=0.034) and extrathyroidal (stage III-IV) MTCs (P < 0.001).

Conclusions

In our large MTC series, presence of desmoplastic reaction and necrosis, mitosis
number X 10HPF > 2, and Ki-67 > 2% were negative prognostic factors for
DSM. Grading system composed by Ki-67 > 2% and desmoplastic reaction was
able to identify the MTCs with the worst prognosis, both in lower (I-1I) than in
more advanced (III-IV) stages.
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Introduction

The European Registries for Rare Endocrine Conditions (EuRRECa) was created in
collaboration with the European Reference Network on Rare Endocrine Conditions
(Endo-ERN), the European Society for Paediatric Endocrinology and the European
Society of Endocrinology to support the needs of the endocrine community.

Aim

To describe the patient population and data entered in the EURRECa Core Registry
between June 2019 and December 2021.

Methods

Core Registry clinical contributors are invited to register new and existing cases of
endocrine conditions seen in their centres. Diseases are organized in eight main
condition groups. A core data set and a condition-specific data set collect information
regarding demographics and diagnosis. Generic Patient-Reported Outcome
Measures (PROMs) are available for clinicians and patients to complete. Patients
can access the platform, view their data and complete outcomes.

Results

Twenty centres from 12 countries have registered cases. To date, a total of 644 cases
have been added to the registry, 238 (36%) in the sex development and maturation
condition group, 160 (24%) in the pituitary group, 153 (23%) in the calcium and
phosphate group, 51 (8%) in the adrenal group, 24 (4%) in the thyroid group, 23 (3%)
in the genetic endocrine tumour syndrome group, 10 (1%) in the growth and obesity
group and 5 (0.7%) in the disorders of glucose and insulin metabolism. Of 664 cases,
183 (28%) were within the age range 0-9 years, 140 (22%) within 10-17 years and
321 (51%) over 18 years. The median age was 19 (0, 88) with 341(52%) cases over
the age of 18 yrs. Of 664 cases, 442 (67%) were under active follow-up. One-hundred
and thirteen (17%) had expressed an interest in using the patient platform; 76 (67%)
had been sent an invitation to join the platform and of these, 18 (24%) activated their
account. Thirty-two EQ-5D outcomes have been completed, 28 (87%) in cases of
mineral conditions and 2 (6%) in pituitary and. Of these, 26 (94%) have been
completed by clinicians and 2 by patients.

Conclusion

The EuRRECa Core Registry has shown its ability to collect information on a very
wide range of endocrine conditions in patients of all ages. The additional
functionality for collecting patient reported and clinician reported outcomes has
now been tested and can be used for studying long-term clinical outcomes for rare
endocrine conditions.
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Context

Premature ovarian insufficiency (POI) affects approximately 1-3% of women.
Clinical presentations are heterogeneous and the underlying etiologies remain
unknown in the majority of cases.

24th European Congress of Endocrinology

Objective/aim

To characterize presentations of POI and to evaluate the distribution of underlying
etiologies in women with newly diagnosed POI of unknown cause.

Design

Prospective study of 100 women with newly diagnosed POI. Autoimmunity was
examined by radio immune assays of autoantibodies associated with POL, i.e. 21-
hydroxylase (21 OH), cholesterol side-chain cleavage enzyme (SCC), 17a-
hydroxylase (17 OH), and NALPS. Extensive chromosomal and genetic analyses
were performed in all, including FMR-1 premutation sequencing and next
generation sequencing (NGS) of 100 POI associated genes.

Results

Three percent had autoimmune POI based on the presence of 210H and SCC
autoantibodies. Copy number profiling or chromosome analysis revealed X-
chromosome abnormalities in 5%, and a large deletion on chromosome 8 in one
patient. FMR-1 premutations were identified in 3%. NGS analysis found genetic
variants classified as likely causes of POI in approximately one third of cases.
These included genes SOHLH2, STAG3 and EIF4ENIF1. Furthermore, several
patients carried highly suspicious variants of unknown significance (VUS) in
genes such as SOX8, BUBIB and C140RF39. One patient with primary
amenorrhea was homozygous for a rare missense variant in MCMS8. A family
history of POI was less common (10% vs 28% vs P 0.040) and fewer women
reported previous pregnancies (38% vs 61%, P 0.041), in genetic compared to
idiopathic POI. FSH levels were higher in genetic compared with idiopathic POI
(53.4 (4.0-149.2] vs 37.3 [1.6-120] IU/I, P 0.043]. There were no significant
differences between the groups in frequency of primary amenorrhea (15%),
timing of menarche (13 [9-17] years) or age at secondary amenorrhea (33 [12-3]
years). A larger proportion of women with African heritage carried a VUS (9/17).
Conclusion

In women with newly diagnosed POI, screening for chromosomal abnormalities
and FMR mutations identified genetic etiology in 8%, whereas the extensive NGS
panel revealed a possible underlying genetic etiology in more than one third,
actualizing the discussion of which tests should be a part of diagnostic screening
in clinical practice.
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The precise development of the Gonadotropin Releasing Hormone (GnRH) neurons
is essential for the proper function of the hypothalamic-pituitary-gonadal axis, as
GnRH is the master regulator of reproductive functions in vertebrates. Mutations in
genes involved in the development of GnRH neurons are associated with Congenital
Hypogonadotropic Hypogonadism (CHH), a heterogeneous genetic disorder
characterized by hypogonadism, lack of puberty onset, and infertility, which is
named Kallmann Syndrome (KS) when the disease associates with anosmia. In this
study, we identified in two European cohorts of CHH/KS patients rare missense
variants in the NOTCHI1 ligand gene JAG . Itis already reported in the literature the
key role of the Notch signaling in the development of the olfactory system in both
mouse and drosophila; therefore, considering the intimate connection between the
olfactory and GnRH systems we studied its possible role in the development of the
GnRH system. We first performed multiplex fluorescent in situ hybridization
combined with immunofluorescence to assess the expression pattern of JAGI and its
receptors NOTCH1, NOTCH2, NOTCH3 and NOTCH4 in human fetal sections of
the nasal compartment during the first trimester of gestation. We showed that those
molecules were expressed along the GnRH migratory pathway as well as by GnRH
neurons, suggesting a paracrine and/or autocrine mechanism. Taking advantage of
the zebrafish model, we observed that jagla, jaglb, notchla, and GnRH3
(homologous of the mammalian GnRH1) were expressed in the olfactory placodes
of zebrafish embryos. Moreover, we report that pharmacological and genetic
inhibition of jag1b altered the development of the GnRH3 neurons and the olfactory
scaffold used for their migratory process. Functional in vitro validation of the JAG/
variants identified in CHH patients revealed that some were retained into the
cytoplasm and did not reach the cell membrane. We also showed that some variants
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did not properly activate the Notch Responsive Element, suggesting that they are
loss-of-function mutations. Combining morphological analysis in vivo, together with
genetic manipulation in zebrafish and human genetic analysis, we provide
compelling evidence that Notch1/Jagl signaling plays a role in the development
of GnRH neurons and propose that Notchl/Jagl signaling insufficiency may
contribute to the pathogenesis of CHH in humans.

Key words: CHH, KS, GnRH, Notch signaling, Reproduction
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Background

Turner syndrome (45,X; TS) and Klinefelter syndrome (47,XXY; KS) present
with a range of clinical features due to copy number aberrations of the X
chromosome. The underlying genetics of these syndromes have revealed
karyotype-dependent transcription and methylation patterns, and implicated
genes that escape X chromosome inactivation (XCI). Alterations in the expression
pattern of non-coding RNAs has previously been reported in TS and KS, yet the
landscape of circular RNAs (circRNAs) has never been investigated. These
endogenous circularized RNAs have the potential to facilitate regulatory
processes, thereby affecting transcription, translation and epigenetics, and may
contribute to the TS and KS phenotype.

Methods

Primary samples of blood, muscle and adipose tissue were collected from individuals
with TS (n= 33) and KS (n= 22) and from males (n= 16) and females (n= 44) of
normal karyotype. The circRNAs were identified and quantified from RNAseq data
from these samples, using a combination of three different circRNA identification
pipelines (CIRI2, CIRCexplorer2 and circRNA_finder). CircRNA differential
expression, interaction prediction and functional enrichment analysis was carried
out to describe the nature of the circRNA profile in KS and TS.

Results

Differential expression was observed throughout the genome in all tested tissues. The
host-genes of these circRNAs were associated with known phenotypic traits.
Furthermore, several differentially expressed circRNAs had the potential to sponge
certain miRNAs and these miRNAs were predicted to interact with genes that were
differentially expressed between TS and females and KS and males. CircRNAs arising
specifically from the PAR-genes, displayed a general pattern of opposing expression
with up-regulation in TS and down-regulation in KS, which was similar to that of their
respective host-genes. Furthermore, we observed that CircRNA-miRNA-mRNA
networks may compensate for altered X-chromosome dosage of the PAR-genes.
Conclusion

The present study shows pervasive changes in the circRNA transcriptome throughout
three different relevant tissues in Turner and Klinefelter syndrome. It extends our
understanding of TS and KS genomics, being is not only limited to changes in the
mRNA transcriptome and methylome. The conceptual picture of these syndromes is
clearly much more complex than hitherto thought and future studies will need to
include multiple tissues, more components of the endogenous ceRNA complex, as
well as the epigenome. We propose that the phenotype of these syndromes shall be
seen through a lens of a complicated multi-tissue framework with multiple genomic
mechanisms causing, regulating and compensating the resultant output — the patient.
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Introduction

Luteinizing hormone (LH) and human choriogonadotropin (hCG) regulate
reproduction through binding the same receptor (LHCGR). They act via activation
of G protein- and B-arrestin-dependent signals, resulting in ligand-specific pattern
of signaling cascades and LHCGR internalization into endosomal vesicles.
Previous studies differentiated the action of these two hormones in LH-related
proliferative signals and hCG-related steroidogenic signals.Aim. We compared the
role of LHCGR internalization in determining LH- and hCG-specific signals.
Methods

Ligand-specific patterns of LHCGR trafficking and signaling were evaluated in
HEK?293 cells overexpressing the receptor and specific bioluminescence resonance
energy transfer (BRET) biosensors, with or without internalization blockade by
Dynasore. LH- and hCG-induced LHCGR internalization and trafficking were
evaluated over 30 min, determining the interaction between receptor and
endosomal type-specific markers RAB-GTPases (Rab) 5, 7, and 11, as well as
B-arrestin 2. Ligand-specific receptor coupling to Gs, Gi, and Gq protein, and
related cAMP, extracellularly-regulated kinases 1 and 2 (ERK1/2), and intracellular
Ca®* increase were evaluated as well. Results were compared by Kruskal Wallis
test and Dunn’s post-test; P<0.05; n=4-8.

Results

The interaction between LHCGR and markers of internalization/localization into
early endosome, i.e. B-arrestin 2 and Rab5, is markedly more induced upon cell
treatment with hCG, with than LH (P<0.05; n=4). Conversely, LH induces
preferential LHCGR-Rabl1 interaction, indicating the routing of the receptor
toward recycling in cell membrane (P <0.05; n=4), while no hormone-specific
LHCGR-Rab7 interaction was found ( P> 0.05; n=4). Interestingly, LHCGR
trafficking is modulated by the blockade of internalization with Dynasore. Under
this condition, hCG-induced LHCGR-B-arrestin 2/Rab5, as well as LH-induced
LHCGR-Rab11 interactions were lost ( P> 0.05; n=4), suggesting missing
ligand-specific receptor trafficking. Moreover, Dynasore treatment increases LH-,
but not hCG-induced LHCGR-Rab7 interaction, indicating ligand-specific routing
toward the degradation pathway. Hormone-specific trafficking reflects the
downstream signaling pattern. hCG has higher efficacy than LH in inducing Gs-
and Gq coupling to LHCGR (P<0.05; n=38), reflecting more pronounced
activation of cAMP and intracellular Ca>™ increase (P<0.05; n=4), as two
molecules upregulating the synthesis of gonadal steroids. Cell treatment with
Dynasore did neither change the hCG-related G protein coupling to LHCGR, nor
cAMP production, while it decreased intracellular Ca®" increase. Conversely, LH
was more effective than hCG in inducing LHCGR coupling to Gi protein (P <0.05;
n=3), preferentially activating proliferation-related ERK1/2 downstream signaling
(P<0.05; n=4). However, LH-induced LHCGR-Gi coupling and ERK1/2
activation were inhibited by Dynasore (P> 0.05; n=4).

Conclusion

We conclude that LH-related proliferative and hCG-linked steroidogenic signals
require hormone-specific trafficking of the receptor.

DOI: 10.1530/endoabs.81.0C12.5

0C12.6

Analysis of cardiovascular comorbidities and events in a cohort of
transgender people during GAHT

Lorenzo Marinelli, Andrea Camandona, Chiara Michela Crespi,
Domiziana Magistri, Ezio Ghigo & Giovanna Motta

Universita Degli Studi Di Torino Dipartimento Scienze Mediche, Torino,
Italy

Introduction

According to the DSM-5, gender dysphoria (GD) is defined as a distress that
results from an incongruence between one’s sex assigned at birth and one’s
gender identity. This condition may require gender-affirming hormone therapy
(GAHT), in order to reduce distress. GAHT, however, is not free from side effects
and it could increase the risk of onset of new pathological conditions.

Aim of the study

To evaluate cardiovascular comorbidities and events in a cohort of patients with
GD taking GAHT.

Subjects and methods

We enrolled subjects with GD [assigned male at birth (AMAB) and assigned
female at birth (AFAB)] who were regularly followed by the local gender team in
Molinette Hospital, Turin (Italy), between February 2007 and July 2021. For each



patient, at each access anthropometric parameters, smoking habit and a
cardiovascular assessment (arterial hypertension, diabetes, dyslipidaemia, ACS,
stroke, DVT) were recorded. A baseline analysis of the whole cohort was carried
out; subsequently an evaluation of cumulative incidence of comorbidities during
GAHT was performed. Finally, mortality was assessed in terms of SMR
(standardized mortality ratio - ratio between observed and expected death).
Results

We enrolled 613 patients, 380 transgender-AMAB with a median age of 33.9
years [22.04-45.85] and 233 transgender-AFAB, aged 27.4 years old [22.01-
39.54], observed for a median follow-up time of 43.50 [17-72.25] and 41.50 [19-
74] months, respectively. Only transgender-AMAB showed a significant weight
gain (+2 Kg after 24 months). At baseline, 39% of transgender-AMAB and
39.1% of transgender-AFAB were active smokers; no significant difference
during follow-up was recorded. During observation time, new cases of arterial
hypertension (n=12), diabetes (n=4) and dyslipidaemia (n=28) were recorded
in transgender-AMAB, while 12 new cases of arterial hypertension, 2 of diabetes
and 21 of dyslipidaemia were reported in transgender-AFAB. Three cases of DVT
were registered within transgender-AMAB. One case of ACS and one stroke were
described in transgender-AFAB group. Finally, 4 deaths were recorded in the
transgender-AMAB group (1.04%) and 1 in the transgender-AFAB group
(0.42%). In both groups, SMR was higher than age-matched cisgender women
[AMAB SMR: 1.32 (IC 95% 0.42-3.19); AFAB SMR: 1.26 (IC 95% 0.04-3.91)].
Conclusions

Although transgender-AFAB and AMAB enrolled were relatively young and not
fully representative of the general transgender population, during GAHT an
increase of main cardiovascular comorbidities was observed. Thus, our data
highlight the need of a proper follow-up and medical monitoring to manage these
new conditions and to prevent the onset of major cardiovascular events.
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Background

Inappropriately high aldosterone in patients with primary hyperaldosteronism
(PHA) is due to increased aldosterone synthase (CYP11B2) activity. Selective
in vivo imaging of overexpressed CYP11B2 in adrenals with positron emission
tomography (PET) has not yet been achieved due to close homology of enzymes
involved in aldosterone and cortisol (CYP11B1) synthesis.

Aim

Synthesize a fluorine-18 labelled highly selective CYP11B2 inhibitor, ['*F]
AldoView, and assess its potential for the detection of aldosterone producing
adenomas (APAs) and aldosterone producing cell clusters (APCCs) with PET in
patients with PHA.

Methods

['*F]AldoView was synthesised in high radiochemical yields using a proprietary
radiochemistry platform.' Dynamic PET/CT imaging, biodistribution studies and
metabolite analysis was performed in wild type female BALB/c mice. [18F]
AldoView binding to CYP11B2 was characterised by quantitative phosphorima-
ging in tissue sections prepared from adrenalectomy specimens of patients with
PHA, Cushing, phaeochromocytoma and incidentaloma. CYP11B2 specific
immunohistochemistry (IHC) was performed in directly adjacent sections.
Results

In mice, ['*F]AldoView showed a favourable pharmacokinetic profile, including
rapid distribution and clearance. In tissue sections, ['*F]AldoView binding was
visually consistent with CYP11B2 IHC staining. Specific tracer binding to
CYP11B2 positive areas ranged from 8.6 to 19.1 kBg/cm? and was evenly
distributed across tissue identified as APA, in contrast to cortex, which had diffuse
patterns with hot spots in keeping with APCCs. There was no evidence of
elevated tracer uptake in CYP11B2 negative areas in patients with or without
PHA (3.2+ 1.1 kBg/cm? and 2.6+ 1.8 kBg/cm?, respectively).?
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Conclusion

Our results strongly suggest that ['*F]AldoView can image CYP11B2 expression

in human adrenals and could become first highly selective radioactive tracer to be

used to stratify patients with PHA for adrenalectomy.
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Introduction

Primary aldosteronism (PA) is the most common surgically curable cause for
endocrine hypertension. Patients with unilateral aldosterone-producing adenoma
undergo adrenalectomy (ADX). Clinical and biochemical outcome is assessed 6-
12 months after ADX according to PASO consensus. To reduce unnecessary
follow-up visits and change in medication for diagnostic purposes for potentially
cured patients after ADX, a prediction tool is needed. Previous research had
shown greater ACTH-responsiveness in unilateral disease. Thus, we analyzed if
early post-operative ACTH-stimulated aldosterone can predict PASO outcomes.
Methods

We prospectively included 100 patients of the German Conn’s registry from 2015-
2021, who underwent ADX and post-operative ACTH stimulation tests. 6-12 months
after ADX we assessed blood pressure and biochemical remission according to
PASO criteria. In addition, serum cortisol and plasma aldosterone concentrations
(PAC) were measured before and 30 min after the application of 250 pg Synacthen®
within the first week after ADX. We used ROC (receiver operating curve) analysis
and paired baseline and stimulated PAC and serum cortisol to PASO outcomes.
Results

81% of the patients had complete, 13% partial and 6% absent biochemical remission
at 6-12 months after ADX. Complete clinical remission was observed in 28%. There
was a significant correlation between biochemical outcome and ACTH-stimulated
PAC values (P=0.01, r=0.53). Using 58.5 pg/ml as a cut-off, post-operative
stimulated PAC had high sensitivity (95%) and reasonable specificity (74%) for
predicting partial or absent biochemical remission at 6-12 months after ADX.
Additionally, stimulated PAC AUC (area under the curve) values (0.89; CI 0.82-
0.96) were significantly higher (P=0.03) than baseline PAC AUC (P=0.28). In
contrast, baseline and stimulated serum cortisol levels were less useful (baseline
cortisol AUC 0.60; CI 0.45-0.74), stimulated cortisol AUC 0.67; CI 0.54-0.80,
(P=0.01; P=0.01). Blood pressure outcome AUC for baseline and stimulated
serum cortisol and PAC ranged from 0.56-0.66, indicating a low predictive value.
Conclusions

In our series, low post-operative ACTH-stimulated PAC was predictive of
biochemical remission after ADX. As post-operative ACTH stimulation tests are
used to detect adrenal insufficiency, concurrent stimulated PAC measurements
should be included in routine care. If confirmed, this approach could reduce follow-
up visits to assess biochemical outcome.
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Background

Symptoms of hyperandrogenism are common in patients with Cushing’s disease
(CD), but they cannot be sufficiently explained by measured concentrations of
circulating androgens. In this study we analyzed the contribution of 11-
oxygenated (110X C19) androgens to hyperandrogenemia in female patients
with CD as well as the influence of treatment with steroidogenesis inhibitors
osilodrostat and metyrapone on 110X C19 and classic androgens.

Methods

In this single-center study, we assessed saliva day profiles of 23 females with
treatment naive CD, 26 female controls, 5 females with CD treated with
metyrapone and 5 treated with osilodrostat for cortisol, cortisone, androstene-
dione (A4), 11-hydroxyandrostenedione (110HA4), testosterone (T) and 11-
ketotestosterone (11KT) by liquid chromatography tandem mass spectrometry as
well as morning baseline levels of gonadotropins and estradiol, sex hormone-
binding globulin, cortisol and dehydroepiandrosterone sulfate (DHEAS) in serum
and adrenocorticotropic hormone in plasma.

Results

Treatment naive females with CD showed significantly elevated areas under the
curve (AUC) of 110HA4 and 11KT throughout the day compared to controls
(110HA4 mean rank difference (mrd) 18.13, P=0.0002; 11KT mrd 17.42;
P=0.0005) whereas A4, T and DHEAS were comparable to controls. Patients
with more symptoms of hyperandrogenism displayed higher concentrations of
110X C19 androgens and had significantly lower SHBG concentrations.
Gonadotropin levels were normal in all patients with CD (LH 7.18 U/l (SD
14.28 U/l); FSH 7.68 U/l (SD 12.0 U/1)) and did not correlate with any other
parameters. Treatment with osilodrostat and metyrapone efficaciously blocked
110xC19 androgen synthesis. In metyrapone but not in osilodrostat treatment a
trend towards increased concentrations of T and significantly increased A4-
concentrations were observed (A4 mrd 23.07, P=0.0119).

Conclusion

Hyperandrogenemia in CD is predominantly caused by excess of 110XCI19
androgens. Due to lower compensatory increase of A4 and T, osilodrostat seems
to be more suitable for treatment of females with CD and hyperandrogenism than
metyrapone.
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Objective

Quantify classic and 11-oxygenated androgens in serum and saliva and determine
variations across age, sex, body mass index (BMI), menstruation and hormonal
contraception use.

Methods

Morning serum samples were collected from 292 healthy volunteers (125 men,
22-95 years; 167 women, 21-91 years). Morning saliva was collected from 83
healthy volunteers (51 women, 32 men). 25 individuals (12 women, 13 men) also
collected a 7-timepoint diurnal saliva profile; the 12 women also collected
morning saliva on seven consecutive days during both follicular and luteal phase.
The following steroids were quantified by liquid chromatography-tandem mass
spectrometry: classic androgens and their precursors (dehydroepiandrosterone
sulfate [DHEAS], dehydroepiandrosterone [DHEA], androstenedione [A4],
testosterone [T], dihydrotestosterone [DHT]), and 11-oxygenated androgens
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and their precursors (11-hydroxy androstenedione [110HA4], 11-keto androste-
nedione [11KA4], 11-hydroxy testosterone [11OHT], 1l-keto testosterone
[11KT]). Data were pooled Descriptive statistics and non-parametric tools were
used for each variable to obtain median, IQR and significance (p-values). Multiple
linear regressions were performed to delineate the distinct effects of age and BMI
in a sex-specific analysis

Results

Age: In serum, DHEAS, DHEA, and A4 decreased with age in both men and
women, while 110HA4, 11KA4, 110HT, 11KT remained stable. Sex: Serum
concentrations of DHEA, A4, and 11-oxygentated androgens were similar in men
and women while, as expecteded, T and DHT were higher in men. 110HA4 levels
were the highest of all 11-oxygenated androgens and were higher than A4 and
similar to DHEA levels. BMI: There were no associations of DHEAS, DHEA,
A4, 110HA4 and 11KA4 with BMI. After adjusting for age, 11KT positively
correlated with BMI in men ((:hange/kg/m2 (95% CI1)=3.05(0.08, 6.03),
P=0.044), while the relationship between 110HT and BMI was not significant.
Menstruation status: Saliva classic and 11-oxygenated androgens showed a clear
diurnal pattern in men and in the follicular phase in women, but in the luteal phase
only 11-oxygenated androgens showed diurnal variation. Postmenopausal women
had lower serum DHEAS, DHEA, A4, T, and 11KA4 (P<0.001) compared to
premenopausal women. 110HT and 11KT were increased in postmenopausal
compared to premenopausal women (P<0.001 and P=0.005, respectively).
Impact of contraception: Women on hormonal contraceptives had lower T and 11-
KT concentrations in saliva, but not in serum.

Conclusion

While classic androgens decline with age and are subject to menstrual cycle-
dependent variation, 11-oxygenated androgens form a stable pool during
adulthood. While all other measured androgens decreased after menopause,
110HT and 11KT increased, which may have clinical implications for diagnostic
work-up of hormonal pathologies.
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Adrenal nodular disease is a frequently increasing in the general population with
an incidence that reaches almost 10% in the seventh decade of life. More and
more evidences show these lesions discovered through diagnostic imaging (CT,
MRI) performed for other medical problems (incidentalomas). New radioimaging
techniques, exploiting the quantitative variables of imaging, permit to identify an
hypothetical pathological tissue. We have applied this potential in a retrospective
series of 72 patients of both sexes with single adrenal lesion > 1 cm in dimension
with adrenal incidentalomas followed at our center. Patients were studied
following ESE/ENSAT current criteria practice guideline in order to exclude any
hormonal hypersecretion considering in this study only not secreting and cortisol
secreting adrenal masses by dexamethasone-suppression test (DST). Based on
cortisol value they were divided in two groups: functioning (32) and non-
functioning (40) adrenal incidentalomas with cortisol values >50 nmol/l and <
50 nmol/l respectively. Machine learning concept, through different algorithms
offers the possibility to study several biological processes obtaining quantitative
information from imaging and correlating it with outcomes. Radiomics is an
emerging technique that translates radiological images into quantitative data to
yield biological information and permits an in depth radiological characterization,
thus improving diagnosis, decision support, and follow up monitoring. It is a
multistage process in which features based on shape, pixel densities, and texture
are extracted from CT or MR images. Each incidentaloma was studied in the
preliminary non-contrast phase with a specific software (Mazda), surrounding a
region of interest within each lesion. 314 features were extrapolated. Mean and
standard deviations of features were obtained and the difference in means between
the two groups was statistically analyzed. ROC curves were used to identify an
optimal cut off for each variable and a prediction model was constructed via
multivariate logistic regression with backward and stepwise selection. A 11-
variables prediction model was constructed and a ROC curve was used to



differentiate patients with high probability of functioning incidentalomas. Using a
specific threshold value we obtained a sensitivity of 93.75% and a specificity of
100% in diagnosing functioning incidentaloma. Based on these results, CT
texture analysis appears a promising tool in the diagnostic definition of adrenal
incidentalomas.
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Introduction

Pheochromocytomas and paragangliomas (PPGLs) exhibit an up to 20%
malignancy rate. Various clinical, genetic, and pathological features have been
proposed as predictors of malignancy. However, until present there are no robust
indices to reliably predict metastatic PPGLs.

Aim

The aim of the present study was to prospectively validate the value of
methoxytyramine as risk marker of metastatic disease and establish a machine
learning (ML) model, based on clinical and biochemical features, to reliably
predict malignancy in patients with PPGLs.

Methods

This study included retrospective data of 493 patients for the generation and
training of ML models. Data of 295 patients prospectively enrolled in the
multicenter international PMT-Study were used for the validation of the
predictive value of methoxytyramine and the external validation of the selected
ML model. The predefined features for selection analysis were sex, age at initial
diagnosis, locations and size of tumor(s), previous history of PPGL, presence of
SDHB mutation, plasma normetanephrine, metanephrine and methoxytyramine.
Results

Receiver operating characteristic curves indicated that plasma methoxytyramine
using an optimal cutoff of 33 pg/ml provided an accurate biomarker for detecting
patients with metastatic PPGLs. After feature selection and the use of 4 different
models, ensemble trees model, which comprised 9 features, had the greatest
discriminatory ability with an AUC of 0.9938 (95% CI:0.9903-0.9951). The
ensemble trees model was validated externally and ranked based on the balanced
accuracy with an AUC of approximately 0.9261 (95% CI:0.9293-0.9381).
Conclusion

Our study confirms in a prospective series the value of methoxytyramine as a
strong predictor of metastatic PPGLs. Importantly we demonstrate predictive ML
models, as the first effective, non-invasive and highly accurate approach to predict
malignant disease in patients with PPGLs, providing immediate guidance to
clinicians for individualized patient management and follow-up strategies.
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Pheochromocytomas and paragangliomas (PPGL) are catecholamine-producing
neuroendocrine tumors that display the highest heritability rate among all human
tumors. Genomic analyses revealed the existence of 2 main clusters of PPGL, i.e.
cluster 1 containing SDHx- and VHL-mutated tumors which do not produce
epinephrine, and cluster 2 including epinephrine-secreting PPGL related to RET,
NF1, TMEM127 and MAX mutations. Early diagnosis and treatment of PPGL is
crucial to prevent adrenergic crises, especially in pregnant patients with
previously undiagnosed pheochromocytoma (PCC). In this context, PCC are
associated with a high risk of maternal or fetal complications due to
catecholamine excess triggered by tumor compression induced by fetus growth,
or labor and delivery. However, it is known that surges in plasma catecholamines
may also occur during early gestation suggesting that pregnancy may also activate
the secretory activity of PPGL through the involvement of non-mechanical
factors, such as gestational hormones. Herein, we report a case of silent PCC in a
pregnant woman with the first symptoms of catecholamine excess appearing
during the first trimester and a life-threatening adrenergic myocarditis occurring
at 31 weeks of gestation. Genetic analysis revealed the presence of a heterozygous
germline RET variant of uncertain significance. The fact that the first symptoms
of catecholamine excess had occurred during the first trimester of pregnancy led
us to conduct in vitro studies to investigate the effects of estradiol and hormone
chorionic gonadotropin (hCG) on epinephrine secretion by cultured cells derived
from the patient’s tumor. Expression of LH/hCG receptor (LHCGR) was searched
for in the tumor and an additional series of 12 PCC by RT-qPCR and
immunohistochemistry. LHCGR expression was also analyzed in silico in the
PPGL cohorts of the COMETE network and The Cancer Genome Atlas (TCGA)
databases. hCG stimulated epinephrine secretion by primary cultured PCC cells.
The tumor expressed the LHCG receptor, which was colocalized with
catecholamine-producing enzymes. LHCGR expression was also detected in 5
out of a series of 12 PCCs. In silico studies revealed that PPGL display the highest
expression levels of LHCGR mRNA among the 32 solid tumor types of TCGA
cohort. Interestingly, expression of LHCGR was higher in cluster 2 than in cluster
1 PPGL. These data show that PCC can express functional LHCG receptor.
Consequently, pregnancy may activate catecholamine production by previously
silent PCC as early as the first trimester of gestation especially in women with
gene mutations that predispose to cluster 2 epinephrine-secreting PCC.
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Introduction

Low-grade pituitary gliomas are extremely rare neoplasms, originating from the
pituicytes of the posterior pituitary or infundibulum. The incidence of these
tumors increases with age and peaks in the seventh decade of life. Gliomas are
primary brain tumors of the supporting glial cells of the central nervous system,
which derive from neuroglial stem cells or progenitor cells. They are responsible
for nearly 30% of all primary brain tumors and 80% of all malignant tumors, as
well as the majority of deaths from primary brain tumors. The clinical
manifestation is mainly through visual impairment, due to optic nerve
compression, headache, and pituitary deficits.

Case report

A 16-year-old female patient presented with left peripheral facial paralysis, with no
change in the imaging tests, with spontaneous improvement. Evolved with progressive
headache, severe nasal congestion, bilateral visual acuity alteration, and right
peripheral facial paralysis, associated with findings of a tumor in the sellar topography,
dilatation of the supratentorial ventricular system, and diffuse meningeal impreg-
nation, suggestive of the spread of the pathology. She underwent a ventriculoperitoneal
shunt and subsequent transsphenoidal excision of the mass (4.9 X 2.6 X 2.5 cm)
which was successfully performed. Anatomopathological analysis showed a round
cell neoplasm with fibrillar background and low-grade hyalinized vessels, suggestive
of glial neoplasm. In the early postoperative period, developed diabetes insipidus,
treated with desmopressin acetate nasal spray 0.1 mg/ml twice a day, and

Endocrine Abstracts (2022) Vol 81



24th European Congress of Endocrinology

hypothalamic obesity. In the outpatient follow-up, a diagnosis of panhypopituitarism
was made, consisting of hypogonadotropic hypogonadism, central adrenal
insufficiency, and central hypothyroidism, and replacement of estradiol valerate 2
mg + levonorgestrel 0.25 mg, hydrocortisone 17.5 mg, and levothyroxine 123 mg/day
was initiated. The patient remains under outpatient follow-up, in good general
condition, asymptomatic, and with good control of complications.

Conclusion

Although pituitary tumors are the most commonly found intracranial neoplasms, the
low-grade pituitary glioma presented by the patient is an extremely rare pathology.
However, as it has the potential to manifest in several forms, which go far beyond
those described in the literature, it should always be considered in the differential
diagnosis of pituitary neoplasms, given its potential for complications and the need
for early radical treatment aimed at healing the patient.
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Objectives

The novel coronavirus disease-2019 (COVID-19) is the fastest-spreading disease
worldwide, with over 380 million cases and 5 million deaths. The presence of
diabetes mellitus (DM) in patients with COVID-19 was associated with mortality,
acute respiratory distress syndrome, disease progression. COVID-19 was
progressed with some hematological disorders, especially lymphopenia. Studies
implicated that neutrophil-to-lymphocyte ratio (NLR) level can be a reliable
marker in showing the severity of COVID-19 disease. A routine hematology
analyzer measures the percentage of large unstained cells (%LUCs), reflecting
activated lymphocytes and peroxidase-negative cells. In previous studies,
the%LUCs was found to be associated with disease progression in patients with
HIV. This study aims to investigate whether the%LUCs and NLR parameters are
associated with disease progression in diabetic patients with COVID-19.
Materials and Methods

The data of the patients hospitalized in the Infectious Diseases Service and Intensive
Care Unit with a COVID-19 in Ankara City Hospital between 15.03.2020 and
15.07.2020 were collected in our retrospective study. This study included 656 patients
with COVID-19, 131 with DM, and 525 with the DM-free control group. White blood
cell (WBC) count, neutrophils, neutrophil percentage, lymphocytes, lymphocyte
percentage, LUCs,%LUCs, NLR, platelets, hemoglobin which was taken within the
first 24 hours after admission, and history of DM were noted from the records.
Results

The mean age was 61.294 13.81 years in the diabetic patient group and 44.37 +
17.14 years in the non-diabetic control group with COVID-19, which was
significantly higher in the diabetic group (P <0.001). NLR, WBC count, neutrophils,
and neutrophil percentage were statistically significantly higher in patients with DM
(respectively, P<0.001, P=0.008, P=0.008, P=0.003, and P=0.049). There were
no significant differences between the groups regarding lymphocyte, platelet, LUCs,
and%LUCs values (P>0.05).

Conclusion

There are studies in the literature that a decrease in%LUCs value and an increase in
NLR are indicators of severe disease in COVID-19. Our study did not detect a
difference in%LUCs value in diabetic patients, but our study is a preliminary study.
Analysis of the data with clinics continues with more patients.

Keywords: COVID-19, Diabetes Mellitus, neutrophil-to-lymphocyte ratio, large
unstained cells
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Metabolic changes in Type-2 Diabetes-Mellitus (T2DM) make patients more
prone to develop osteoporosis and delayed bone healing. We hypothesize that
microRNAs could be involved in the underlying mechanism and used as
biomarkers in this context. To test this hypothesis, we analyzed microRNAs in
samples from Zucker Diabetic Fatty (ZDF) rats, a T2DM model with reduced
bone healing and bone mass. 11-week-old male ZDF and wildtype rats with a
femur subcritical defect were treated with placebo, anti-sclerostin, PTH and
insulin treatments for 12 weeks. After the treatment, metabolic and bone
phenotype parameters of all the rats were measured and serum and ulna samples
were obtained (n= 4-5 per group). RNA isolation and small RNA next generation
sequencing (NGS) were performed using serum and ulna samples for untargeted
genome-wide miRNA analysis. Significantly (adj. P<0.2) regulated miRNAs
identified by NGS were further analyzed with the online tool miRnet 2.0 for
miRNA target network construction and with the FANTOMS browser for cell-
type enrichment analysis. Our results show that insulin induced a strong
dysregulation of circulating miRNAs mainly involved in metabolism, and even
rescued seven circulating miRNAs in the ZDF model (rno-miR-802-5p, rno-miR-
122-3p, rno-miR-375-3p, rmo-miR-27a-5p, rno-miR-31a-5p, rno-miR-192-5p,
rno-miR-122-5p). Anti-sclerostin caused a less intense miRNA dysregulation in
serum but affected miRNAs shown to be enriched in bone tissue, rescuing
particularly one of those miRNAs (rno-miR-145-5p). PTH treatment did not
produce any effect on circulating neither on bone miRNAs in the ZDF rats, most
probably due to a blunting effect of diabetes over the PTH. Altogether, this study
shows the enhancement effect on bone mass and bone regeneration potentially
caused by dysregulation of bone miRNAs and of the rescue of circulating
miRNAs in ZDF rats under the three analyzed treatments.
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Aim

To determine whether multiple fine needle passes to the same thyroid nodule in
the fine needle aspiration biopsy (FNA) session affect sufficient and/or atypia of
undetermined significance/follicular lesion of undetermined significance (AUS/-
FLUS) cytological result.

Materials and Methods

Ultrasonography (US) and cyto-histopathology results of the nodules of patients
who were diagnosed with thyroid nodules and underwent FNA between May-
August 2021 were retrospectively analyzed. The nodules were divided into two
groups according to the number of needle passes performed in the same FNA
session as those with one pass (one-pass group) and those with two or three passes
(multiple-passes group). The two groups were compared in terms of cytological
adequacy and the rate of AUS/FLUS diagnosis as well as US features and
TIRADS scores.

Results

A total of 1500 thyroid nodules of 708 patients (575 female and 133 male) were
included in the study. The mean age of the patients was 51.57 & 12.51 years. 1409
(93.9%) nodules were performed one pass, and 91 (6.1%) were performed two
(n=85) or three passes (n=6). While the cystic/mixed nodule ratio and
macrocalcification rate were higher in the multiple-passes group, the rates of
coalescent nodules and presence of halo were higher in the one-pass group
(P=0.001, P=0.039, P=0.006, and P=0.040, respectively). TIRADS 3 score
was higher in multiple-passes group (P=0.001). The adequacy and AUS/FLUS
ratios were similar in the two groups.When nodules with macrocalcifications and
cystic/mixed structures were evaluated as two separate subgroups, the adequacy
and AUS/FLUS ratios were similar in one-pass and multiple-passes groups.
Conclusion

Two or three passes to thyroid nodules have similar cytological adequacy and
AUS/FLUS ratios compared to one pass.Although more passes are performed in



One-pass Multiple-passes
Features (n=1409) (n=91) P
Cystic/mixed 87 (6.2) 14 (15.4) 0.001
structure [n (%)]
Presence of 119 (8.4) 14 (15.4) 0.039
macrocalcifica-
tion [n (%)]
Presence of 250 (17.7) 8(8.8) 0.040
peripheral halo
[n (%)]
Coalescence 149 (10.6) 1(1.1) 0.006
[n (%)]
TIRADS 0.003
Category
3 73 (5.2) 12 (13.2) 0.001
4a 702 (49.8) 40 (44.0) 0.278
4b 579 (41.1) 32 (35.2) 0.265
4c 55 (3.9) 7(7.7) 0.078
5 0(0.0) 0 (0.0)
Cytological 1033 (73.3) 65 (71.4) 0.694
sufficiency
[n (%)]
AUS/FLUS 240 (17.0) 9(9.9) 0.103

cytology [n (%)]

cystic/mixed and macrocalcified nodules estimating that the material would be
insufficient with macroscopic on-site evaluation, needle insertion of two or three
times does not contribute to the adequacy and also the AUS/FLUS ratio compared
to one pass.
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Introduction

Patients with unresectable NENs are offered a variety of non-curable therapeutic
options, which eventually fail due to drug resistance. Increasing evidence suggest
an anticancer trait of cannabinoids, via cellular pathways including mTOR,
known to be associated with drug resistance development. Still, limited data exist
on the anti-cancer effects of cannabinoids in NENs.

Aims

To understand the possible anti-tumor role of the cannabinoids and the
endocannabinoid system in NENs, and their ability to overcome resistance to
everolimus.

Materials and methods

The endocannabinoid receptors expression on NENs cell lines of lung (NCI-
H727) and pancreatic (BON1) origin and on human samples was examined using
FACS/immunofluorescence staining and RNA-Seq. Cells were treated with
multiple cannabinoids extracts with different chemical profile. Viability and
apoptosis were examined using WST-1 and Annexin/Pl. Endocannabinoid
receptors blocking with specific antagonists examined cannabis extracts -induced
toxicity. The effect of everolimus =+ cannabis extracts/ endocannabinoid
receptors antagonists on cell viability was examined.

Results

The endocannabinoid receptor CB1, but not CB2, is highly expressed in NEN cell
lines and tumor samples. The expression of other endocannabinoid receptors
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(TRPV1, TRPV2, PPARa and PPARY) is heterogeneous. 50 cannabis extracts
were initially tested, identifying 6 cannabis extracts that significantly reduced cell
viability by ~40% via CBI. Also, CB1 blocking vigorously decreased cells
viability and increased apoptosis. Cells viability decreased by 15% with
everolimus alone; this effect was enhanced when cannabis extracts and mainly
when CB1 antagonists were added (by 33% and 59%, respectively). Even more,
combining everolimus with endocannabinoid receptor blocking in a NEN mouse
model showed synergistic effect with impressive decrease in tumor size.
Conclusions

Our preliminary results suggest that modulation of endocannabinoid system
seems promising in NENs models, mostly via the endocannabinoid receptor CB1.
Addition of cannabis extracts /CB1 antagonist to everolimus may have synergistic
effects that might lead to a novel and efficient modality to treat NEN and
diminishes the development of drug resistance.
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Introduction

Congenital adrenal hyperplasia (CAH) encompasses a group of enzymatic defects
in cortisol biosynthesis resulting in adrenal hyperplasia through chronic
compensatory ACTH stimulation. Aldosterone synthase deficiency, however, is
associated with normal cortisol secretion and there are no reports on whether it
may be associated with adrenocortical hyperplasia.

Case Presentation

A 37-year-old, Greek female was referred for further investigation of excessive
diffuse bilateral adrenal hyperplasia discovered during investigations for post-
partum weight gain (25 kg), fatigue, hirsutism, easy bruising, and depression
associated with borderline cortisol status abnormalities (cortisol post-1mg
dexamethasone: 100 nmol/l, basal ACTH: 7.3 pg/ml and 24-h urinary free cortisol
(UFC): 1.32 X ULN; androgens, as well as 17-hydroxyprogesterone, were normal).
In infancy, the patient was erroneously diagnosed with CAH when she presented
with failure to thrive, hyponatremia and hyperkalemia. She was treated with
methylprednisolone and fludrocortisone until the age of 2, when she was re-
evaluated with a Cosyntropin Stimulation Test (CST) with normal basal and
stimulated cortisol levels (0°/30’: 811/822 nmol/l). Aldosterone was 13 ng/dl with
PRA>40 ng/ml/h and 11-Deoxycortisol 2,2 ng/ml. On repeated testing,
aldosterone was 15,6 ng/dl, PRA: 2,2 ng/ml/h, 170HPR: 0,2 ng/ml and the
diagnosis of pseudo-hypoaldosteronism was made. Subsequently, the patient had
normal growth and pubertal development; she had oligomenorrhea until pregnancy
and subsequently normalization of menstrual cycles. The coding regions of
CYP11B2, CYP21A2 and CYP11BI1 genes underwent Sanger sequencing.
Results

On physical examination, she had no clinical stigmata of Cushing’s Syndrome.
Cortisol post-dexamethasone was borderline (63 nmol/l) without any other
features of hypercortisolism (normal midnight serum cortisol and UFC). Basal
aldosterone levels were 5/4.4 ng/dl with marginally elevated renin levels (56/40
mcU/ml). Given her PMH we performed a CST, in which she had a normal
cortisol response, a borderline increase of 17-OH PRG (0°/30’: 7/30.2 nmol/l) but
a remarkable lack of aldosterone response (0°/60°:6.3/6.9 ng/dl). We suspected
CYP11B2 gene deficiency, which was confirmed by genetic testing, that revealed
compound heterozygosity for two pathogenic variants (p.T185I and p.E255X).
No mutations were identified in CYP2/A2 and CYP11BI1 genes.

Conclusion

To our knowledge, this is the first report that associates diffuse bilateral adrenal
hyperplasia with CYP11B2 deficiency, a rare defect that is usually diagnosed
during infancy and improves with age so that adults are asymptomatic. Our
patient presented with impressively enlarged adrenals without discrete nodules
and no other evident cause of adrenal hyperplasia.
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Background

Molecular mechanisms underlying the pathogenesis of adrenocortical adenomas
(ACAs) and autonomous cortisol secretion remains frequently unexplained
despite previous comprehensive genomics studies.

Aim

To gain novel insights into molecular pathogenesis of adrenocortical tumours by
investigating transcriptome profiles of ACAs at single-nuclei resolution (snRNA-
Seq), using adult human normal adrenal glands (NAGs) as reference.

Methods

We isolated single nuclei from 6 NAGs and 12 ACAs, including 7 cortisol-
producing adenomas (CPAs) and 5 endocrine inactive adenomas (EIAs) with
different genetic background. snRNA-Seq was performed using inDrop™
technology. Data analysis, integration and exploration was performed using
Seurat R package. Pathway enrichment analysis was performed using pathfindR
withKEGG pathways as reference. Transcriptome profile from ACA was
integrated with NAG using anchor pairs between the two datasets. Identification
of tumour- and mutation-specific cell subpopulations (i.e. clusters) was done by
differential gene expression analysis.

Results

Within the NAGs, we identified different satellite clusters of immune, myeloid
and vascular origin, in addition to main clusters representing the three adrenal
cortex zones, medulla and capsule. We also identified two subpopulations
potentially representing adrenocortical and adrenomedullary progenitor cells,
located within and underneath the capsule. Comparative analysis of the
transcriptional profiles of NAGs and ACAs revealed the presence of six ACA-
specific clusters, namely four “tumour-specific” (TC1-4), “tumour microenviron-
ment” (TME), and one cluster overexpressing genes of cholesterol pathway
(Chol-upreg). Specifically, the TC1 was mostly found in 2 CTNNBI-mutated
samples (one EIA and one CPA), where a significant overexpression of AFF3,
FTO and ISM1, as well as genes of spliceosome (fold enrichment, FE=7.6),
ECM-receptor interaction (FE=7.3) and Hippo signaling (FE=2.8) pathways
were observed. The TC2 cluster was more abundant in EIA and characterized by
overexpression of genes like MMP26, SP100 and EIF4H, as well as genes of
NOD-like receptor (FE=3.6) and IL-17 signaling pathway (FE=3.5) associated
with tumour promotion. The Chol_upreg cluster was largely represented in CPAs
and characterized by a very high expression of genes associated to steroid
biosynthesis (FE =34.2) and cortisol synthesis and secretion (FE=9.5), including
HMGCS1, SQLE and FDXI. The remaining clusters (TME, TC3-4) were quite
homogeneously distributed in all ACAs, independently from mutational status (2
PRKACA-, 1 GNAS-, 6 CTNNBI-, 3 no driver-mutation) and cortisol secretion.

Conclusion

Our human adult NAG single-cell atlas represents a unique source for
investigations of adrenal diseases and allowed us to investigate the molecular
heterogeneity of ACAs at single-cell level, showing the presence of specific cell
populations associated with cortisol secretion and genetic background.
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Objective
Defining thyroid function test abnormalities in pregnancy is complicated by
changes in maternal physiology. Ideally, reference intervals (RIs) should be
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population-based and pregnancy-specific. Large methodological differences
between published reports limit the adoption of such Rls into clinical practice.
Methods

The study was performed in the Consortium on Thyroid and Pregnancy. In line
with current consensus and the 2017 American Thyroid Association guidelines,
cohort-specific RIs based on the 2.5th and 97.5th percentiles were calculated after
exclusion of participants with pre-pregnancy thyroid disease, thyroid medication
use and TPOADb positivity. To evaluate current recommendations and
methodological variations, RIs were also calculated using the above mentioned
methods and eight different methodologies often encountered in literature; 1)
using the Sth to 95th percentiles, 2) without excluding TPOAD positivity, and
using additional exclusion criteria defined as 3) exclusion of TgAb-positivity 4)
pre-pregnancy diabetes mellitus, 5) essential hypertension, 6) obesity 7) active
smoking, or 8) any pregnancy complications.

Results

The final study population comprised of n=63,198 participants from 22 cohorts.
Between cohorts, the upper limit for TSH calculated according to the current
consensus ranged from 2.24 to 6.02 mU/I in the first trimester, from 2.67 to 6.15
mU/l in the second trimester and from 3.03 to 6.13 mU/1 in the third trimester. Not
excluding TPOADb positive participants led to a rise of the upper limits of TSH in
all cohorts, especially in the first (+17.4% average, range + 1.6 to +30.3%) and
second (+9.8% average, range +0.6 to +32.3%) trimester. The use of the 95th
percentile led to considerable changes in upper limits, varying from -10.8% to -
21.8% for TSH and -1.2% to -13.2% for FT4 across all trimesters. All other
additional exclusion criteria led to less than 3.5% variability around the 97.5th
percentile, without a trend towards increase or decrease.

Conclusion

The large variability in reference limits between cohorts stress the importance of
hospital- and pregnancy specific RIs. Furthermore, our data emphasize the
importance of excluding TPOAb-positive participants and the use of appropriate
percentiles cut-offs. Additional exclusions frequently encountered in literature did
not affect TSH or FT4 reference intervals during pregnancy, indicating that the
majority of published studies can be implemented into clinical practice despite
methodological differences and future studies can adapt simplified study setups to
define valid RlIs.
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The most frequent mutation in papillary thyroid carcinoma (PTC) is the p.V600E
of the BRAF gene. This mutation leads to the aberrant activation of the RAS /
BRAF / MEK / ERK pathway and consequently to the under-regulation of
thyroid-specific genes, resulting in uncontrolled growth and de-differentiation of
cancer cells. In this work, we analyzed the transcriptomics data produced by the
TCGA project using a network approach. The analysis led to the identification of
regulatory genes, called switch genes, involved in the network changes between
mutated BRAF papillary carcinomas and normal thyroid tissues. In particular, we
identified 227 switch genes. Within the network generated by these genes, 63
were found to be targets of the same microRNA, the mir-335-5p. The role of this
microRNA was then investigated through an in vitro study. We selected two
primary cell lines and four immortalized lines of thyroid cancer, all of them
carrying the BRAF mutation, which showed lower levels of mir-335-5p
expression compared with normal control cells. A synthetic microRNA was
transfected in all six cell lines. After transfection, the analyses showed an increase
in TSHR, PAXS, and NIS expression in the two primary cell lines and in three out
of four immortalized lines. Furthermore, all the studied lines showed an increased
iodine uptake following treatment with mir-335-5p. Moreover, we obtained
organoids by growing the transfected lines in a semi-solid culture medium. We
studied the morphology of the 3D structures generated before and after the
transfection of miR-335-5p, the interaction among organoid cells and
extracellular matrix components, and the protein levels of thyroid-specific
genes through immunofluorescence. Our results led us to conclude that the
restoration of the intracellular levels of mir-335-5p could have a role in promoting
the re-differentiation of thyroid tumors with BRAF mutation.
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Since the first description of pseudohypoparathyroidism (PHP) a remarkable
clinical variability was observed. In 2016 a new classification of this group of
diseases have been published by the European Network on PHP and related
disorders, proposing “inactivating PTH/PTHrP signaling disorder” (iPPSD) as a
new term that encompasses all the clinical entities. PHP and related disorders vary
in clinical presentation and disease severity, and clinical features usually develop
during mid and late childhood. There are only few reports in literature about
neonatal PHP, describing hypocalcemic seizures in late neonatal period. To our
knowledge no others neonatal complications are described as associated to iPPSD.
The aim of this study is to analyse a large cohort of iPPSD patients and to
investigate early history of the disease, with special focus on neonatal
complications. We collected data from 136 patients diagnosed with iPPSDs and
in regular follow-up at the Endocrinology Unit of Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico (Milan, Italy) and at the Pediatric Endocrinology
Unit of Hopital Bicétre (Paris, France). We have retrospectively collected data
about birth, and we have then investigated the rate of neonatal complications
occurring within the first month of life. Then, we have subdivided neonatal
complications in several categories (respiratory, cardiac, neurological, gastroin-
testinal, metabolic, multiple districts, others) and we have assessed the number of
complications for each patient. We analysed data from 83 children and 53 adults
with diagnosis of iPPSD (mean age 18 % 11 years). In our cohort 55.9% of patients
were diagnosed with iPPSD2 (PHP1A) and 17.6% with iPPSD3 (PHP1B), 11.8%
of patients suffered from acrodysostosis type 1 or 2 and 2.2% had a mutation of
PTHRI (iPPSD1). In 12.5% of cases we couldn’t find any mutations (iPPSDx). At
least one neonatal complication occurred in 36% of patients (49/136). iPPSD2
patients represent the majority of our cohort and 47% of them experienced neonatal
complications, being the category the most affected (P=0.001). At univariate
analysis neonatal complications in iPPSD patients correlate with the risk of
developing neurocognitive impairment (P=0.01) and constipation (P=0.04) later
in life. Moreover, 38.9% iPPSD2 patients who developed neonatal complications
had > 2 complications at birth. We could also identify recurrent complications
among iPPSD2 patients: 8 of them (10.5%) developed neonatal hypoglicemia and
13 (18.4%) experienced transient respiratory distress. To now we can conclude that
iPPSD and especially iPPSD2 newborns need special care at birth, for the risk of
developing neonatal complications.

DOI: 10.1530/endoabs.81.YI5

YI6

Integrated genomics reveals the molecular classification of Primary
Bilateral Macronodular Adrenal Hyperplasia (PBMAH), correlating
with specific profiles of illegitimate receptors expression and identifies
KDMIA as the genetic cause of food-dependent Cushing syndrome
Lucas Bouys], Florian Violon', Anna Vaczlavik', Giannone Gaetan',
Anne Jouinot', Roberta Armignacco', Isadora Pontes Cavalcante',
Annabel Berthon', Eric Letouzé?, Patricia Vaduva®, Maxime Barat',
Bonnet Fideline'!, Karine Perlemoine’, Christopher Ribes!,

Mathilde Sibony', Marie-Odile North*, Stéphanie Espiard®,

Magalie Haissaguerre®, [gor TAUVERON’, Laurence Guignat®,

Lionel Groussin', Bertrand Dousset!, Martin Reinckes, Maria

Candida Barisson Villares Fragoso~, Constantine A Stratakis'®!"12,

Eric Pasmant’, Rossella Libel, Guillaume Assié’, Bruno Ragazzenl &
Jerome Bertherat

"nstitut Cochin, Paris, France; %Paris Artificial Intelligence Research
Institute, Paris, France; “CHU de Rennes, Rennes, France; “Hopital Cochin,
APHP, Paris, France; >°CHRU de Lille, Lille, France; °CHU de Bordeaux,
Bordeaux, France; CHU de Clermont-Ferrand, Clermont-Ferrand, France;
8Klinikum der Universitit Miinchen, Munich, Germany; 9University of Sao
Paulo, Sao Paulo, Brazil; '®National Institute of Health, Bethesda, United
States; ''Research Institute, ELPEN, Pikermi, Athens, Greece; >Human
Genetics & Precision Medicine, IMBB-FORTH, Heraklion, Crete, Greece

24th European Congress of Endocrinology

Introduction

In Primary Bilateral Macronodular Adrenal Hyperplasia (PBMAH), cortisol
secretion may be consecutive to physiological stimuli, through the illegitimate
expression of G-protein coupled receptors (GPCR) in adrenocortical cells. The
most characterized is the overexpression of GIP receptor (GIPR) leading to food-
dependent Cushing syndrome (FDCS) but it has not been associated with the
consecutive inactivation of ARMCS5 responsible for 25% of PBMAH. This work
aimed to investigate the molecular heterogeneity of PBMAH and its genetic
causes.

Methods

A multi-omics analysis (transcriptome, methylome, miRNome, SNP array and
exome sequencing) was performed on PBMAH tissues from 36 operated patients.
Results

The integrative analysis revealed three molecular groups with different clinical
features: G1, 16 patients with PBMAH due to ARMCS inactivating variants; G2,
6 patients with FDCS; and G3, 14 patients with a less severe phenotype. Exome
sequencing identified germline truncating variants of KDMIA in 5 G2 patients,
constantly associated with a somatic loss of the KDM1A wild-type allele on 1p,
leading to a loss of KDMIA expression both at mRNA and protein levels
(P=1.2X10-12 and P<0.01, respectively). G2 tumors are characterized by a
specific pathological aspect including a large proportion of eosinophilic cells
compared to G1 and G3 (P <0.001). The transcriptome analysis allows to show
specific expression profiles of GPCR: GI/ARMCS tumors showed a relative
overexpression of the vasopressin receptors AVPRIA and AVPR1B compared to
the two other groups (fold-change [FC] =7.39, P<0.001 and 3.98, P<0.001,
respectively) but a lower expression of AVPR2 (FC=0.43, P=0.015);
G2/KDMI1A tumors showed a dramatic overexpression of GIPR compared to
the two other groups (FC=105.02, P <0.001) but also of the adrenergic receptors
ADRAID and ADRA2A (FC=2.93, P=0.027 and 9.99, P <0.001, respectively)
and of the LH/hCG receptor (LHCGR) (FC=12.20, P<0.001); G3 tumors
showed a slight overexpression of the adrenergic receptors ADRA1B (FC=3.49,
P=0.001) and in few tumors ADRAID, AVPR2 and LHCGR were highly
expressed suggesting molecular heterogeneity in G3.

Conclusion

This study reveals three distinct molecular groups of PBMAH with specific
expression profiles of GPCR and identifies KDMIA inactivation as the genetic
cause of FDCS. Besides GIPR, KDMIA inactivation seems to drive the
overexpression of the LH/hCG receptor, potentially responsible for Cushing
syndrome associated with pregnancy and menopause. KDM1A tumors present
specific pathologic aspects including a large proportion of eosinophilic cells.
ARMCS5 and KDMIA genetic screening can now be offered for all PBMAH
cases, opening the way to earlier diagnosis and improved management.
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Background

The risk of a second brain tumour following radiotherapy for pituitary adenoma or
craniopharyngioma in adults is currently unclear. Studies are methodologically
limited by small patient sample size, few case events, selection biases or the use of
inappropriate controls.

Objective

To ascertain whether radiotherapy delivered to adults with pituitary adenoma or
craniopharyngioma is associated with an increased second brain tumour risk using
appropriate methodology.

Design

Multicentre, retrospective cohort study involving six adult endocrine centres.
Methods

4,292 patients with pituitary adenoma or craniopharyngioma detected until 31st
December 2013 were identified from departmental registries. Patients with one
image, unknown radiotherapy exposure status, genetic predisposition, history of
brain tumour prior to study entry, or aged <18 years at the time of radiotherapy,
were excluded (n=598). Recipients of proton or stereotactic radiotherapy
(n=_81) were also excluded from statistical analyses, such that data were explored
for 930 patients exposed to conventional, 3D-CRT or IMRT and 2,683 controls.
Follow-up was defined by imaging dates from the time of radiotherapy until last
imaging in the exposure group, and from the time of pituitary tumour detection
until last imaging in the control group.

Results

Over 43,887 patient-years (12,674 radiotherapy, 31,213 controls), second brain
tumours were reported in 58 patients (27 radiotherapy, 31 controls): 6 were
malignant (4 radiotherapy, 2 controls, and 52 benign (23 radiotherapy, 29
controls). Older age at pituitary tumour diagnosis and radiotherapy exposure were
associated with increased risk of second brain tumour (HR 1.036, 95%CI 1.018-
1.055, P<0.0001 and HR 1.744, 95% CI 1.040-2.927, P=0.035, respectively),
but tumour type and sex were not. After adjusting for age, radiotherapy exposure
was associated with an increased risk of second brain tumour (HR 1.728, 95%CI
1.029-2.902, P=0.031). Cumulative probability of second brain tumour at 20
years was 4.2% and 2.1%, for the radiotherapy group and control group,
respectively. Incidence rate ratio of irradiated versus controls was 2.15 (95%CI
1.27-3.60, P=0.005). Median latency after radiotherapy was 8.1 years (7.5-27.3)
for malignant and 17.2 years (3.0-50.8) for benign tumours, respectively.
Conclusions

This is the first study assessing the risk of a second brain tumour in a cohort of
non-selected irradiated adults and appropriate controls with confirmed long-term
imaging surveillance. The risk of second brain tumour following radiotherapy
(conventional, 3DCRT or IMRT) for pituitary tumours is increased, although less
than previously reported. Our results inform clinical practice and provide data to
be used when counselling patients on the risks of radiotherapy.
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Non-alcoholic fatty liver disease (NAFLD) is a spectrum of disease ranging from
simple intrahepatic lipid accumulation to fibrosis, cirrhosis, and hepatocellular
carcinoma (HCC). 5B-reductase (AKRIDI1) is a liver enzyme that catalyses a
fundamental step in bile acid (BA) synthesis. Both BAs and BA intermediates are
established as potent regulators of metabolic and proliferative phenotype. We have
hypothesised that AKR1D1 plays a crucial role in NAFLD and HCC. Human liver
biopsies and serum samples were obtained from healthy subjects and patients with
established NAFLD, cirrhosis and HCC. Alterations in BA synthesis and composition
were determined by LC-MS. Genetic manipulation of AKR1D1 (siRNA/SshRNA) was
performed in human hepatoma HepG2 cells. Effects on BA synthesis, fatty acid
metabolism, cell cycle, proliferation and DNA damage were determined by LC-MS,
qPCR, western blotting, flow cytometry, RNA-sequencing, ILab biochemistry
analyser, and single cell gel electrophoresis (comet assay). Total serum BA and BA
intermediate levels were significantly elevated across NALFD disease severity, with a
particular increase in the concentration of the AKR1D]1 substrate 7a-hydroxy-3-oxo-
4-cholestenoic acid (7-HOCA) [control: 182.1 £ 14.9 (n=19) vs HCC: 350.6 +37.4
nM (n=20), P=1e-4). In line with this, AKRIDI expression was significantly
decreased in liver biopsies from patients with advancing steatosis, fibrosis,
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inflammation and HCC. In HepG2 cells, AKRIDI knockdown decreased primary
BA and increased 7-HOCA concentrations. RNA-sequencing analysis in AKR1D1-
knockdown cells identified dysregulated pathways impacting lipid metabolism, cell
cycle and proliferation, consistent with increased intracellular triglyceride accumu-
lation and decreased fatty acid oxidation. In addition, AKR1D1 knockdown induced
DNA damage, downstream resulting in cell cycle arrest at G1/S phase, impaired cell
proliferation and enhanced apoptosis, suggesting a role for 7-HOCA in liver cell
health. Confirming this, RNA-sequencing and subsequent pathway enrichment
analysis in wild-type, 7-HOCA-treated HepG2 cells revealed a transcriptional profile
similar to the one observed following AKR1D1 knockdown, with increased lipid and
decreased proliferative gene expression, accompanied by enhanced DNA damage.
Complementing these findings, pharmacological inhibition of AKR1D1 using three
novel AKRIDI inhibitors (identified through a high-throughput drug screen of >
300,000 compounds) similarly impaired proliferative gene expression and cell
proliferation. In conclusion, AKRIDI expression is decreased in patients with
NAFLD and HCC, and results in increased accumulation of its substrate, 7-HOCA,
with downstream detrimental effects on hepatic triglyceride metabolism, fatty acid
oxidation and cell proliferation. Taken together, these data demonstrate the crucial role
of 7-HOCA in NAFLD/HCC progression and reveal the potential of AKRIDI
manipulation for hepatoprotective therapies.
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Introduction

Acute Kidney Injury (AKI) is highly prevalent during hospitalization of patients
with type 2 diabetes (T2D), and has been associated with increased risk of
hypoglycaemia in Intensive Care Units. However, this association in non-
critically ill patients is less clear and evidence on the impact of AKI’s severity and
duration on hypoglycaemia is lacking.

Objectives

To assess the impact of AKI and its severity and duration on the risk of
hypoglycaemia during hospitalization of non-critically ill patients with T2D.
Methods

Retrospective cohort study of patients with T2D, hospitalized in Internal
Medicine wards, from 01/01/2018 to 31/12/2019. AKI was defined as an increase
in serum creatinine by >0.3 mg/dl in 48 hours or > 1.5 times baseline within
7 days, and hypoglycaemia as blood glucose concentration <70mg/dl.
Glomerular filtration rate (GFR) was calculated by CKD-EPI equation and
patients with chronic kidney disease (CKD) stage >4 were excluded. 239
hospitalizations with AKI were obtained (Group 1) and an equivalent number
without AKI was randomly selected (Group 2). Binary logistic regression was
used to control for confounding factors and ROC curve analysis to determine cut-
off values for AKI’s duration.

Results

478 cases were analysed, with mean HbA1C of 7.4 £ 1.6%, 36.0% previously treated
with insulin. Patients with AKI were older (82.7 7.9 vs 80.3 £ 10.1 years, P=0.004)
and had lower basal GFR (59.0+£17.3 vs 70.7 £19.1, P<0.001). The prevalence of
hypoglycaemia was higher in Group 1 (40.2% vs 15.9%, P<0.001) and the risk
increase was sustained when adjusted for confounding factors (including previous
insulin therapy and insulin therapy protocol during hospitalization), with a 4.5
times greater risk of hypoglycaemia in the presence of AKI (95%CI: 1.9-10.3).
AKT’s severity was associated with mortality but not with hypoglycaemia. In
contrast, each day of AKI’s duration was associated with an increase of 15% on
the risk of hypoglycaemia and 16% on the risk of 30-day mortality,
independently of its severity. A cut-off of 5.5 days of AKI was obtained for
increased risk of hypoglycaemia and mortality. Globally, patients with
hypoglycaemia had 4.4 times greater risk of death in 30 days (95%CI: 2.4-8.1).
Conclusion

AKI was an important risk factor for hypoglycaemia in non-critically ill hospitalized
patients with T2D, and its prevalence was superior in elderly patients with CKD. The
duration of AKI was the main factor increasing the risk of hypoglycaemia and
mortality. These results highlight the need to define specific protocols to avoid
hypoglycaemia and its burden in patients with AKI.
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Lifelong thyroid health depends on establishment of thyroid gland structure and
function during early life development. However, thyroid development can be
disrupted and lead to early- or adult life thyroid disorders. Still, the molecular
machinery underpinning thyroid gland development remains poorly understood,
particularly after the onset of fetal thyroid function. Here we used bulk-RNA-
barcoding and sequencing (BRB-seq) to map the thyroid gland transcriptome as it
undergoes transcriptional reprogramming after the onset of fetal thyroid gland
function. We found 1619 differentially expressed genes (DEGs) during rat thyroid
gland development from gestation day 21 to postnatal days 3, 6, 16 and 22. The
DEGs partitioned into 6 clusters that display distinct temporal transcriptional
patterns. Highly expressed genes in fetuses and neonates were primarily related to
cell division, development and morphogenesis. This immaturity of the thyroid
gland, even after the onset of thyroid function, was verified histologically, as the
fetal thyroids displayed a dense structure with very little follicular lumen. Later
on in postnatal development, as thyroid hormone concentrations peak, thyroid
gland structure was more mature with larger follicles. This was also reflected in
the postnatal transcriptome where genes important for thyroid hormone synthesis,
such as Tpo, Slc5a5(NIS) and Nkx2-1, were upregulated. In addition to the
temporal DEGs, we identified 205 DEGs between males and females. Some of
these DEGs were related to thyroid hormone synthesis, 7g, DuoxI and Duox2, but
the enriched terms also showed that developmental processes as well as the
immune system and response to hormones was different between males and
females. Thus, it is possible that these differences mediate a sex-specific
susceptibility to external stressors such as environmental chemicals. Our results
show that, even after the onset of thyroid function, the thyroid gland is still
developing with a distinct and sexually dimorphic transcriptional landscape.
Disruptions to this transcriptional reprogramming could alter development and
thus susceptibility to thyroid disorders in adult life.
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Background

Pancreatic Neuroendocrine Tumors (PanNETs) are highly prevalent in Multiple
Endocrine Neoplasia type 1 (MENI1) and one of the main causes of mortality.
Conventional imaging is the mainstay of PanNET screening/surveillance in
MENI. This study aims to assess the diagnostic accuracy of conventional
pancreatic imaging studies and to determine the added value of pancreatic fine
needle aspirations (FNA) for the diagnosis of MEN1-related PanNETs.
Methods

Patients were included from the population-based MENI1 database of the
DutchMEN Study Group from 1990-2017 (n=445). Magnetic resonance imaging
(MRI), computed tomography (CT), endoscopic ultrasound (EUS), FNA, and
surgical resection specimens were obtained. For diagnostic accuracy assessment
patients with a PanNET diagnosis >1990 were included if both index and
reference test were available. To assess diagnostic accuracy, the first imaging (CT,
MRI or EUS) of the pancreatic head and the first imaging of the pancreatic body/tail

24th European Congress of Endocrinology

were considered the index test. For specific comparison of diagnostic accuracy
between MRI and CT in the modern era, the first MRI or CT between 2010 and
2017 was the index text. The reference standard was a composite of surgical
histopathology and if histopathology was unavailable radiological follow-up.
Results

413 patients underwent 3477 imaging studies. Median radiological follow-up was 8.4
yrs. Time trends show an increasing number of scans/patient, and a preference for MRI
in the last decade. Overall diagnostic accuracy of the combined conventional imaging
was good with a positive (PPV) and negative predictive value (NPV) of 88.9% (76.0-
95.6) and 92.8% (89.4-95.1) for PanNET located in the pancreatic head and 92% (85.3-
96.0) and 85.3% (80.5-89.1) in the body/tail. For comparison of MRI vs CT, PPV and
NPV for tumors located in the head were 100%(76.0-100) and 87.1%(76.3-93.6) (MRI)
vs 60%(22.9-88.4) and 70.4%(51.3-84.3) (CT). PPV and NPV for tumors located in the
body/tail were 91.3%(72.0-98.8) and 87.0%(75.3-93.9) (MRI) vs 100%(74.9-100) and
77.8%(54.3-91.5) (CT). FNA was performed of 34 lesions in 33 patients. FNA diagnosis
was PanNET in 24 (all confirmed PanNET by histology (10) or follow-up (14)),
normal/cyst/unrepresentative in 6 (all confirmed PanNET by follow-up), and
adenocarcinoma in 4 (2 confirmed, 2 PanNET).

Conclusion

Diagnostic accuracy for the diagnosis of PanNET was higher for MRI compared to CT
and MRI should be the preferred (non-invasive) imaging modality for PanNET
screening/surveillance in MENI. The high diagnostic accuracy of pancreatic imaging
and the sporadic occurrence of pancreatic adenocarcinoma question the need for
routine (EUS-guided) FNA.
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The adrenal glands serve as central organs of the endocrine system by producing
steroid hormone essential for organismal homeostasis. Mechanisms ensuring
proper adrenal homeostasis and function are therefore crucial for maintaining
human life. ACTH, released by the pituitary corticotrope, is required for the
differentiation of the inner part of the adrenal cortex (the zona fasciculata) and the
resultant stimulation of cortisol production. Perturbation of ACTH signaling can
lead to diverse pathologic manifestations such as adrenal hyperplasia,
hypertrophy, hormone overproduction or adrenal insufficiency. For example,
elevated ACTH is a characteristic of patients suffering from Congenital Adrenal
Hyperplasia (CAH), a set of defects in cortisol synthesis due to autosomal
recessive mutations in genes encoding steroidogenic enzymes. To study the
complexity of the ACTH-responsive cell population in the adrenal cortex, we
performed single-cell RNAseq of the steroidogenic lineage in the adult mouse
adrenal. We identified Hhex as a transcription factor with a restricted expression
to the ACTH-responsive zona fasciculata. Although the role of HHEX in adrenal
biology is completely unknown, a meta-analysis identified a germ-line variant of
uncertain significance near the gene HHEX associated with increased adrenal
androgen production in humans. Interestingly, we have also observed an increase
in Hhex expression in a mouse model of CAH. Together with our scRNAseq data,
we hypothesized that HHEX contributes to the unique function of the ACTH-
responsive inner cortex. To define the role of HHEX in adrenal homeostasis, we
generated Hhex knockout mouse models. KO mice exhibited progressive
adrenomegaly by 15 weeks of age, accompanied by hypertrophy, most prominent
in the inner cortex. Expression of the transcription factor Nr5al/Sfl and
steroidogenic enzymes involved in corticosterone production were significantly
upregulated at 6 weeks old, prior to adenomegaly. For insights into the signaling
pathways controlled by HHEX, we analyzed global transcriptional changes
during loss of Hhex and found dramatic downregulation of members of the
membranous progesterone receptor family (PAQR). PAQR signaling has been
implicated in the downregulation of cAMP, a primary mediator of ACTH
signaling. Thereby, we speculate that down-regulation of PAQR and subsequent
increased ACTH sensitivity could drive the increase in steroidogenesis in Hhex
KO mice. These findings suggest that HHEX provides a unique autocrine/para-
crine intra-adrenal feedback to ACTH-driven cAMP signaling by upregulating
PAQR in a unique progesterone-responsive cell population in the inner cortex. As
aresult, we are currently assessing the implication of HHEX in contributing to the
hypertrophy and steroidogenic phenotype observed in CAH.
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Introduction

Women with gestational diabetes (GD) have an increased risk of developing
future type 2 diabetes mellitus (T2DM). A reclassification oral glucose tolerance
test (OGTT) is currently recomended in the postpartum period. However, most
studies report a compliance rate below 50% and as low as 23%.

Objectives

We aimed to study predictors of missing postpartum OGTT in women with GD.
Materials and Methods

Retrospective study based on the national register of GD. Included women
followed between 2012 and 2017. Excluded women with fetal losses and missing
data on age, educational level, BMI, previous history of GD, abortion or arterial
hypertension, family history of T2DM, treatment, delivery and obstetric/neonatal
complications. Women with and without OGTT were compared. A logistic
regression model was used to study factors associated with absence of OGTT:
variables with different distribution between groups were included in the analysis.
Results and Conclusions

We studied a total of 14081 women, 4324 (30.7%) had missed postpartum OGTT.
Women without OGTT were younger, more frequently foreigners, had higher
BMI, more often had had previous GD, multiparity, twin pregnancies and preterm
deliveries and they were less frequently diagnosed in the 1st trimester. Newborns
from women without OGTT were more often macrossomic and had neonatal
hypoglycemia. In the multivariate analysis, age [OR 0.96 (IC 95%: 0.95-0.96),
P<0.001], BMI>30 kg/m? [1.13 (1.04-1.23), P=0.004], preterm delivery [1.35
(1.18-1.54), P <0.001], foreign nationality [1.33 (1.18-1.49), P<0.001], having a
college degree [0.90 (0.83-0.97), P=0.01], multiparity [1.91 (1.73-2.12),
P<0.001], twin pregnancy [1.39 (1.08-1.78), P=0.009], pharmacological
treatment [0.68 (0.63-0.73), P<0.001], previous GD [1.16 (1.04-1.29),
P=0.01], previous abortion [1.21 (1.12-1.32), P<0.001], diagnosis in the 1st
trimester [0.86 (0.79-0.92), P<0.001] and neonatal hypoglycemia [1.21 (1.01-
1.45), P=0.04] were associated with missing postpartum OGTT. Women with
higher BMI, multiparity, foreigners, with twin pregnancies, previous history of
GD, abortion, preterm delivery and neonatal hypoglycemia have an increased risk
of missing OGTT. On the other hand, older women and those who needed
pharmacological treatment, who have a college degree and who are diagnosed in
the Ist trimester have lesser risk of missing OGTT.
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Background

The increase of global childhood obesity has led to an increase of associated co-
morbidities also at a young age. The pro-inflammatory state and insulin resistance
are two master regulators of several complications, including hypertension and
pre-diabetes frequently connected in a complex cross-talk.

Aim

To evaluate the relationship between glucose alterations and blood pressure and
the pathogenetic involvement of the renin-aldosterone system (RAAS) in
pediatric obesity.

Methods

We retrospectively evaluated 800 paediatric subjects (11.4 + 3.1 years) with
overweight or obesity at the first visit with a complete clinical and metabolic
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screening (BMI, BMI-SDS, blood pressure, glucose, and insulin levels during an
OGTT). Aldosterone and renin were measured with chemiluminescence, and their
ratio (ARR) was calculated.

Results

774 patients had all the parameters. 11.5% of patients were with overweight and
88.5% with obesity. Blood pressure has been characterized following the last
American Academy of Pediatrics guidelines: 679 patients (87,6% 88.0%) had
hypertension (HTN). Of them, 38 (5%) had elevated blood pressure, 226 (29.2%)
were classified as HTN stage 1, and 414 (53.4%) stage 2. Regarding glucose
levels, 41 subjects had impaired glucose levels, (IFG), 52 impaired glucose
tolerance (IGT), 3 type 2 diabetes (T2DM), and a totally 80 subjects had one or
more glucose alterations (IFG/IGT/T2DM). Patients with IFG (P<0.01), IGT
(P<0.02), or T2DM/glucose alterations (P <0.02) were more frequently with
HTN. Blood pressure levels were higher in subjects with glucose alterations
(P<0.04) than those with normal glucose levels (NGT). OGTT glucose levels
and HOMA-IR (P <0.002) were higher in subjects with the three HTN stages than
those with normal levels. Subjects with glucose levels > 155 mg/dl after 60’ at
OGTT had more frequent HTN (P <0.001) and higher diastolic blood pressure
levels (P<0.002) than NGT. We also found increased activation of the renin-
angiotensin-aldosterone system (RAAS), positively correlated with BMI and
female gender, that mainly characterized subjects in HTN stage 2. Aldosterone
levels were higher in subjects with glucose levels > 155 mg/dl after 60’ at OGTT
than those without it (P <0.003).

Conclusions

Already in childhood obesity, there is a close relationship between insulin
resistance, glucose alterations, hypertension, and RAAS. The identification of
specific risk categories, such as the presence of altered blood glucose or
hypertension, could provide risk indicators to close clinical surveillance for the
prevention and identification of complications and follow-up of organ damage.
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Background

Polycystic ovary syndrome (PCOS) is a heterogenous endocrinopathy commonly
diagnosed in reproductive age women, predisposing to the development of
metabolic disturbances. However, the mechanisms underlying the connection
between PCOS and metabolic disorders are still not well understood. The aim of
the study was to investigate amino acid (AA) profile in women with PCOS and to
assess its relation with metabolic disturbances.

Methods

326 women: 209 diagnosed with PCOS and 117 healthy controls participated in
the study. Anthropometrical, biochemical and hormonal parameters were
assessed. A subgroup of patients with abdominal obesity (defined as the waist
circumference > 80 cm) was separated and included 143 PCOS patients and 74
controls. The gas-liquid chromatography combined with tandem mass
spectrometry was used to assess amino acids levels — branched chain amino
acids (BCAAs): leucine, isoleucine, and valine, and the aromatic amino acids
(AAAs): phenylalanine, tryptophan and tyrosine.

Results

Statistical analysis showed significantly higher plasma levels of the BCAAs
(540.4497.0 nmol/ml vs 501.0+85.7 nmol/ml; P<0.001) and AAAs (162.8 +
22.6 nmol/ml vs 153.1+20.5 nmol/ml, P<0.001) in women with PCOS.
Significant correlations (P <0.05) were also found in PCOS patients between
both BMI and HOMA-IR and BCAAs (rs=0.34 for BMI and rs=0.39 for
HOMA-IR) and AAAs (rs=0.15 for BMI and rs=0.23 for HOMA-IR). In the
analysis of women with abdominal obesity, there were significant differences
between PCOS subjects and controls in BCAAs (560.24+99.2 nmol/ml vs
513.5+78.1 nmol/ml; P<0.001) and AAAs (163.1+21.4 nmol/ml vs 156.7 +
20.1 nmol/ml, P=0.01).

Conclusions

Plasma amino acid profile is altered in women with PCOS and it is correlated with
BMI and HOMA-IR. Additionally, in women with abdominal obesity BCAAs
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and AAAs concentrations are more severe altered in PCOS group. Derangement
in the plasma amino acid profile might be an important connection between PCOS
and metabolic disturbances, however, further studies are needed.
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Mineralocorticoid Receptor (MR) is able to regulate the transcription of a number
of genes in the myotube, nevertheless the role of this steroid hormone receptor in
skeletal muscle (SM) metabolism needs to be clarified. SM represents a major site
for glucose uptake and local metabolic derangements play a pivotal role in the
development of insulin resistance (IR). The aim of this study was to investigate
the contribution of MR in mediating SM metabolic alterations in a mouse model
of diet-induced obesity. We observed that mice fed a high fat diet (HFD mice),
showed impaired glucose tolerance compared to mice fed a normal diet (ND
mice). Mice fed a HFD treated with the MRA spironolactone (HFD + spiro mice)
revealed an improvement in glucose tolerance, compared with HFD mice. In
addition, MRA-treated obese mice showed brown adipose tissue activation,
which was expected to contribute to the improved glucose metabolism. To
investigate if MR blockade in SM could contribute to the observed MRA-
mediated metabolic effects, we analyzed MR expression in gastrocnemius,
observing that MR protein abundance was downregulated by HFD compared to
ND mice, whereas administration of spiro was able to partially revert this effect in
HFD + spiro mice. Interestingly, SM MR expression profile was opposite to that
observed in adipose tissue (AT), showing increased protein abundance in HFD
group, thus suggesting a different metabolic function of MR in AT and SM.
Upregulated levels of mineralocorticoids, as well as up-regulated MR activation,
are associated with impaired glucose metabolism. In our experimental model,
downregulated expression and function of MR in SM of HFD mice with altered
glucose tolerance, suggests that SM MR has a completely different role in
regulation of glucose metabolism. To confirm this hypothesis, we investigated the
effect of MR blockade on insulin signalling in a cellular model of myocytes
(C2C12) with IR, which was obtained by treatment with palmitate, in the presence
or absence of spiro. We confirmed MR protein downregulation in insulin resistant
myotubes. We also analysed Akt phosphorylation, upon insulin stimulation, and
we did not observe any difference between palmitate- and palmitate + spiro-
treated cells. These results were confirmed by in vitro glucose uptake analysis.
Taken together our data indicate that MR does not regulate insulin signaling in
mouse myocytes, excluding any protective effect of SM MR pharmacological
blockade upon local and systemic insulin sensitivity.
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Objective

Visceral adipose tissue (VAT) and liver fat content are associated with insulin
resistance and cardiovascular disease and show clear sex differences. Our
objective is to determine the effect of estradiol and testosterone on VAT and liver
fat content in trans women (assigned male at birth, identify as female) and trans
men (assigned female at birth, identify as male).

Design

Open-label partly randomized intervention study in 8 trans women and 18 trans
men, receiving hormone treatment.

Endocrine Abstracts (2022) Vol 81

Methods

Trans women were treated with triptorelin for 6 weeks, followed by triptorelin
and estradiol for 52 weeks. VAT, abdominal subcutaneous adipose tissue (SAT)
and liver fat content were quantified by magnetic resonance imaging (MRI) and
magnetic resonance spectroscopy (MRS) at baseline, 6, 8, 18 and 58 weeks. Trans
men were randomized to receive triptorelin and testosterone with or without
anastrozole for 12 weeks, followed by only testosterone until week 52. VAT, SAT
and liver fat content were determined at baseline, 6, 12 and 52 weeks.

Results

In trans women, after 58 weeks, VAT did not change (+1% (95% CI -14 to 17),
SAT increased by 33% (21 to 44), the VAT/SAT ratio decreased by 0.19 (-0.28 to
-0.10) and liver fat content decreased by 37% (-65 to -10), compared to week 6
(start of estradiol). In trans men with anastrozole, SAT increased by 9% (2 to 17)
after 12 weeks, while VAT, VAT/SAT ratio and liver fat content did not change.
In trans men without anastrozole, after 52 weeks, VAT increased by 34% (16 to
51), SAT by 15% (8 to 21), VAT/SAT ratio by 0.06 (0.03 to 0.10) and liver fat by
1% (0 to 2).

Conclusions

Sex steroids regulate liver fat content and body fat distribution in both men and
women.
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Introduction

Despite a plethora of suggested targets and pathways, the mechanism of anti-
hyperglycaemic metformin action is still unknown. The present study critically
re-analysed protocols broadly applied in preclinical rodent studies.

Methods

Obese male C57BL/6J mice on high fat diet were treated with metformin in the
form of a single dose, daily intraperitoneal injections, admixture to drinking
water, or continuous infusion via intraperitoneal minipumps. Glucose tolerance
tests (GTT) were performed to evaluate effects on blood glucose homeostasis.
Results

Thirty min after intraperitoneal injection of 50mg/kg metformin, the plasma
concentration of metformin was 56 & 22umol/l and glucose tolerance was improved
(AUC, min*g/dl: 40.4+1.8 vs 34.0£1.2, P=0.008). The beneficial effect on
glucose tolerance was gone 3 h after drug administration, when plasma metformin
was down to 2.8 +0.7umol/l (AUC, min*g/dl: 39.0+ 1.4 vs 36.4+ 1.7, n.s.). Rapid
clearance of metformin accompanied by fading of its action suggests that mice under
typical long-term treatment regimens (daily dosing; admixture to food or water) are
not permanently exposed to effective drug concentrations. In mice under long-term
treatment, we therefore found effects on glucose tolerance to depend on the time span
between the preceding metformin dose and measurement of blood glucose. Under
regular treatment, however, metformin also affected glucose tolerance indirectly via
reduced appetite and blunted weight gain (g gained in 7 weeks on metformin 50
mg/kg/d: +6.7+£1.0 vs +3.1£0.5, P=0.005). When dosing shortly before the
GTT was avoided and weight-mediated actions were eliminated by restricted feeding
of the control mice, counterintuitive worsening of glucose tolerance by metformin
was unmasked (after 6 weeks with 4.1g/kg metformin in drinking water: AUC,
min*g/dl: 32.240.8 vs 38.51+ 1.2, P=0.0003). In mice continuously infused with
the drug (13mg/kg/d), plasma metformin was intra-individually associated with less
weight gain (»=0.81) and lower blood glucose (r=0.78).

Conclusions

Our results suggest three superimposed components of metformin action on blood
glucose in mice: (i) Glucose lowering shortly after dosing, which fades rapidly with
the clearance of plasma metformin - we hypothesise that this component accounts
for antidiabetic action in the clinic. (ii) Indirect action via reduced appetite and
weight gain - we suspect that this component is not sufficiently considered in many
rodent studies. (iii) Deterioration of glucose homeostasis by prolonged treatment -
this component is unmasked by exclusion of weight-mediated effects in
combination with avoidance of dosing shortly before glucose measurements.
Dependent on the specific experimental protocol, the net effect of these components
can be decreased, increased, or unchanged blood glucose.
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Background and aims

Diabetic neuropathy is a common complication in patients with type 1 diabetes
mellitus (T1D). In this study, we explore the importance of circulating
chemokines for the development of diabetic neuropathy (DN) in T1D.
Materials and methods

This study was a cross-sectional analysis of patients with childhood onset T1D
followed prospectively in a long-term longitudinal cohort study. Fifty-two
patients (20 women/32 men; mean age 28 & 4 yrs.; diabetes duration 19.5 £ 5.5
yrs.), and 19 control subjects (11 women/8 men; mean age 26.5 + 4.5 yrs.) were
included. Plasma levels of Thl- (CXCL9, CXCL10, CXCL11), Th2- (CCL17,
CCL22) and Th17-associated (CXCL8, CCL20) chemokines were assessed in all
subjects. Clinical examination and electroneurography tests with bilateral
measurements of peroneal MCV and CMAP and sural SCV and SNAP were
performed in the TID patients.

Results

Patients with diabetic neuropathy had higher levels of CXCL9 (Th1) than patients
without DN. Both patients with and without neuropathy had significantly higher
CXCL9 levels compared to controls, P=0.002 and P=0.05, respectively. The
levels of the other chemokines were similar in patients and controls. In T1D
patients with peripheral DN, the CXCLS8 (Th17) levels correlated negatively with
cold perception threshold (rho -0.645, P= 0.032), while the CXCL10 (Thl)
levels were positively correlated with the vibration perception threshold (rho
0.639, P= 0.034).

Conclusions

The Thl associated chemokine CXCL9 was increased in patients with T1D, both
in patients with and without neuropathy. Increased Thl and Th17 associated
chemokines showed possible associations to an impaired peripheral sensory nerve
function and nerve conduction tests for the suralis nerve.
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Primary adrenal insufficiency in children can be due to mutations in >20 genes,
most commonly CYP2IA2, giving rise to 21-hydroxylase deficiency. Phenoty-
pically these disorders overlap and present with conditions ranging from isolated
(or familial) glucocorticoid deficiency (FGD) to syndromic disorders involving
multiple tissues. Distinguishing between them can be problematic, especially
where biochemical testing is not possible or not undertaken. Over the last 30 years
400 individuals with suspected FGD, from 31 different countries, have been
referred to our centre for genetic testing. All cases had low/undetectable serum
cortisol and, where measured, elevated plasma ACTH levels. Using a combined,
two-step protocol we have sequenced 369 of the 400 individuals. In the first step
we sequenced the small, frequently mutated, candidate genes; MC2R, MRAP,
STAR and CYPI1Al, by Sanger sequencing (CGS) before proceeding to whole
exome sequencing (WES) if these were mutation free. For CGS, sequences were
aligned to reference sequences using BioEdit software and WES variant call files
were analysed using Ingenuity Variant Analysis package and/or examination of
BAM files, using the Integrative Genomics Viewer, to detect exonic deletions.
Rare, synonymous or predicted benign variants were subjected to an in vitro
splicing assay using the pETO1 vector (MoBiTec). In 308/369 individuals we
found a definitive diagnosis in a causative gene for adrenal insufficiency, a
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success rate of 81%, and identified many novel mutations. The findings also
highlighted a number of causal synonymous and predicted benign variants
resulting in splice defects. The aetiologies of cases with a gene defect were as
follows; MC2R (22%), MRAP (17%), NNT (15%), STAR (9%), CYP11Al (7%),
with the remaining 30% due to a further 13 genes. Previous founder effects were
reinforced e.g S741 in MC2R and rs6161 in CYPIIAI in the UK population,
P24Rfs*4 in MCM4 in Ireland and R188C in STAR in Canada, with new
associations being discovered for T731= in NNT in Sudan and R222Q in SGPLI
in Saudi Arabia. In contrast, common MRAP splice mutations seen at the exon
3/intron 3 junction were present in individuals from many countries. The use of
CGS/WES now permits a rapid genetic diagnosis for > 80% individuals and is an
invaluable, cost-effective tool to improve tailored patient management. For
patients without a genetic diagnosis, it is unclear whether they have
unconventional mutations in known genes or if there are further gene defects to
be discovered.
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Available glucocorticoid (GC) replacement regimens in adrenal insufficiency
(AI) only roughly correspond to physiological steroid profiles. Control of
substitution quality is therefore difficult but significant, as even mild chronic over-
or under-replacement may be clinically relevant. FKBP5 regulates GC receptor
sensitivity by reducing its affinity to cortisol when bound to the receptor complex.
FKBP5 methylation has been inversely correlated with cortisol levels both in
healthy controls and in patients with endogenous hypercortisolism. We analyzed
FKBP5 gene methylation (DNAm) within introns containing GC responsive
elements as well as promoter and proximal enhancer regions by bisulfite
pyrosequencing in a cohort of 86 patients with primary (PAI, n=57) and
secondary (SAI, n=29) AL Results were correlated with GC dose, salivary and
24-hour urinary cortisol, prevalence of adrenal crises (AC) per patient-year and
24-hour blood pressure (BP) levels. GC dose and DNAm were negatively
correlated for the majority of the investigated regions (intron 1 r;=-0.45,
P<0.01, intron 5 ry=-0.35 P<0.01, intron 7 r;=-0.23 P=0.034, promoter Al
ry=-0.35 P<0.01, proximal enhancer A2 r,=-0.38 P<0.01). Intronic DNAm
correlated negatively with 24-hour urinary cortisol (intron 2, r;=-0.25,
P=0.032) and positively with bedtime salivary cortisol (intron 7, r;=0.3,
P<0.01). We observed a positive correlation between the prevalence of AC and
intronic DNAm (intron 2 and 5, r,=-0.29 P <0.01 for each). Systolic 24-hour and
day-time BP, systolic and diastolic night-time BP and noctural dipping correlated
negatively with DNAm within several intronic, promoter and proximal enhancer
regions. GC replacement was higher, whereas intronic DNAm was lower in PAI
compared to SAI (GC: 22 (10-60) vs 20 (10-37,5) mg P=0.032, intron 5: 11% vs
15% P=0.028). FKBP5 methylation analysis may provide helpful further insight
regarding the evaluation of GC replacement and might help improving
assessment of GC load in Al as it correlates with replacement doses, cortisol
levels and 24-hour BP. Our observations warrant further analyses in larger
cohorts.
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Objective

The 250 pg short Synacthen stimulation test (SST) is the most commonly used
dynamic assessment to diagnose adrenal insufficiency (AI). There are challenges
to the use of the SST in routine clinical practice, including staff and resource
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limitation in the current COVID-19 pandemic and Synacthen cost. We aimed to
investigate the value of basal cortisol level for predicting Al in our selected cohort
of patients at risk of secondary adrenal insufficiency from pituitary disease,
pituitary surgery or pituitary irradiation.

Methods

A ten-year retrospective review was performed in our tertiary unit. SSTs were
performed before midday. Al was defined as peak serum cortisol level of <550
nmol/l on Roche Cortisol I assay or <420 nmol/l on Roche Cortisol II assay.
Conversion of baseline cortisol level from Roche I to Roche II equivalent
measurement was done using validated regression equation. Diagnostic
performance was evaluated by Receiver Operating Curve (ROC) analysis.
Results

595 SSTs performed from 2010 to 2020 were included. 51 (8.6%) were positive
for Al The ROC analysis showed an overall area under the curve (AUC) for basal
cortisol of 0.975 (95% CI 0.959 to 0.986). If a basal cortisol level cut-off of <237
nmol/l was implemented to predict Al no failed SST would be missed, hence the
negative predictive value to rule-out AT was 100% (95% CI 93 to 100%). By using
a cut-off value of 237 nmol/l, 399 out of 544 (73%) SSTs could be eliminated.
With a lower basal cortisol cut-off of <165 nmol/l, 5 out of 51 failed SSTs would
be missed but 503 out of 544 (92%) normal SSTs would be avoided.
Conclusion

In our cohort of patients at risk of secondary adrenal insufficiency, basal morning
serum cortisol concentration can be utilised as a convenient screening test, with
high diagnostic performance, to identify patients requiring confirmatory dynamic
testing using SST. Further prospective studies are required to validate the cut-off
values proposed.
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Objective

During the current pandemic of COVID-19, many therapeutic protocols adopted
high dose systemic glucocorticoids (GC) for treatment of moderate to severe
respiratory insufficiency. The suppression of the hypothalamic—pituitary—adrenal
axis by synthetic GC, even after a short treatment period, cannot be reliably
predicted due to pathophysiological changes in cortisol dynamics in critically ill,
inter-individual pharmacokinetic differences, and sensitivity variations in
glucocorticoid receptors. Moreover, the revealed pathological adrenal changes
in Covid-19 patients make prior estimates even less reliable.

Aim

We aimed to estimate percentage of patients with adrenal insufficiency (AI) at the
end of acute phase of COVID-19 after tapering GC toward replacement dose of
hydrocortisone for at least 1 week and to investigate for the first time the basal
cortisol level for prediction of Al in this population.

Methods

We retrospectively analysed 287 consecutive patients (median 65 years, range 26-
91 years); 113 (39.4%) female and 174 (60.6%) male) who had low-dose (1 pg)
cosyntropin testing. Site-specific cut-off levels for Al were <500 nmol/l. The
overall potential of cortisol at baseline to classify patients into adrenal (in)
sufficiency was assessed using receiver-operating-characteristic (ROC) curve
analysis.

Results

The average cortisol level at baseline was 419 nmol/l (median 429, range 36-953
nmol/l), and at 30’ 617 nmol/l (median 623, range 114-1092 nmol/l); Overall, 65
(22.6%) showed an insufficient increase of cortisol and were categorized as Al
ROC showed an overall area under the curve (AUC) for basal cortisol of 0.84,
with 95% confidence interval 0.79-0.89. If basal cortisol level was below 100
nmol/l, which was the case in 7 patients (2.4%), the positive predictive value
(PPV) to predict AT was 100%. If basal cortisol was at least 450 nmol/l, which was
the case in 125 patients (43.6%), the negative predictive value (NPV) to predict
no Al was 96.0%; if it was at least 400 nmol/l (158 patients, 55.1%), NPV was
93.0%; and if it was at least 460 nmol/l (113 patients, 39.4%), NPV was 99.1%.
PPV sharply declines after the threshold of 100 nmol/l. On the other hand, PPV
increases approximately linearly over the threshold range from 350 to 460 nmol/I,
where it practically reaches 100%.
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Conclusion

Basal cortisol levels <100 and >460 nmol/l in patients tested for possible Al
were found in 41.2% and had sufficient diagnostic accuracy to safely abolish the
need for cosyntropin testing. The data may help guide clinicians when testing for
Al can be simplified.
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In 2015 AdrenalNET organized a roundtable conference with patient
representatives, prescribers and pharmaceutical industry. The cause of this
meeting was complaints of patients about the problematic hydrocortisone market
in the Netherlands, characterized by frequent availability issues (shortage ) of the
hydrocortison tablets/capsules and frequent changes in manufacturers (com-
pounding companies) leading to quality issues. All parties at the roundtable
meeting agreed to join forces to achieve hydrocortisone tablets with the following
requirements:

1. Immediate release hydrocortisone tablets for both children and adults.
Conventional IR-released hydrocortison remains the gold standard (EndoERN
position paper 2021).

2. Various strengths ranging from 1 to 10 mg.

3. Colour coded tablets with no bad taste and no need for splitting anymore4.
Permanent availability which will be increased by obtaining marketing
authorization and by production of hydrocortison tablets in the EU from
preferable European raw materials. In 2018 one of our partners, a small Dutch
pharmaceutical company, started the development of new hydrocortison tablets
based on the above requirements. Despite a lot of regulatory struggles, in March
2020 registration was approved in the Netherlands for the 1,5 and 10 mg tablets,
followed by recent registration (2021) of the 2 and 3 mg hydrocortison. The
different strengths make it possible to mimic the individual patient’s cortisol
pattern during the day most closely. The introduction of the new tablets was
followed by a fast-uptake in the market. At the moment expansion of these
hydrocortison tablets to other European countries will take place. This project is a
good example of fruitfull collaboration between patients, doctors and
pharmaceutical companies which deserves a rollout over the rest of Europe.
AdrenalNET and Endo-ERN may serve a important role in achieving this.

DOI: 10.1530/endoabs.81.RC2.5

RC2.6

Modified release hydrocortisone capsules (MRHC, Efmody) improve
control of congenital adrenal hyperplasia (CAH) on a lower
glucocortlcmd dose than standard treatment

Aled Rees', Deborah P Merke , Wiebke Arlt Aude Brac De La Periere®,
Angelica Lmden Hirschberg®, Anders Juu] Ashwm] Ma]lappa John D.
C. Newell-Price®, Colm Graham Perry Alessandro Prete’, NlCOlC Reisch'®,
Monica Stlkkelbroeck , Philippe A Tourame , Helen Coope

John Porter'® & Rlchard John M Ross®

'Cardiff Umvermy, United Kingdom; >NIH Clinical Center, Bethesda,
United States; *Universit sy of Birmingham, United ngdom “*Louis Pradel
Hospital, Bron, France; “Karolinska Institute, Sweden; ngshospnalet
Kgbenhavn, Denmark; AstraZeneca chthersburg, United States; 8The
University of Sheffield, United Kingdom; ®University of Glasgow, United
Kingdom; '°Endokrinologie, Nephrologie und weitere Sektionen -
Medizinische Klinik und Poliklinik IV - Campus Innenstadt, Miinchen,
Germany, "Radboud University Nijmegen, Nijmegen, Netherlands;
2University Hospitals Pitié Salpétriére - Charles Foix, Paris, France;
*Diurnal Ltd, United Kingdom

Background

The therapeutic goal in CAH is androgen control on the lowest achievable
glucocorticoid dose, preferably an adrenal replacement dose (15-25 mg
hydrocortisone a day)'. However, the glucocorticoid dose required to control
androgens frequently exceeds that required for adrenal replacement®. Modified-
release hydrocortisone (MRHC) capsules, (Efmody, Diurnal Ltd, Cardiff, UK),
replicate cortisol diurnal rhythm and improve CAH control compared to standard



therapy’. We have examined whether MRHC can improve CAH control in
patients receiving high dose standard treatment.

Methods

We reviewed the data of patients in the randomised study of standard treatment
versus MRHC and selected those on >25 mg/day hydrocortisone dose equivalent
(HDE = prednisolone dose 5 & dexamethasone 80) at study entry. Patients were
assessed at 24 weeks after blinded dose titration aimed to bring 170HP into the
optimal range (<36 nmol/l) and A4 into the reference range. After 24 weeks,
patients participated in an ongoing MHRC single arm extension study. Control of
CAH was defined as 0900h 170HP <36 nmol/l.

Results

At baseline 41% (n=43/105) of patients were on >25mg HDE/day standard
treatment; 21/43 were female, mean baseline 0900h 170HP was 106 nmol/l and
48% were uncontrolled. At 24 weeks 95% (n=21/22) of patients on MRHC were
controlled on median 40 mg/day (mean 170HP 10 nmol/l) and for standard
treatment 81% were controlled on median 40 mg HDE/day (mean 170HP 49
nmol/l). In the full cohort, there were no adrenal crises in the MRHC group and
three in the standard treatment group (10.7/100 patient years). After 24 weeks 27
of the 43 patients entered the clinician-titrated, MRHC single-arm extension
study. At the 18-month interim analysis 76% patients were in control with a
median dose of 25 mg (52% <25 mg/day) and mean 170HP 24 nmol/l. In the
ongoing extension study of all patients on MRHC (221 patient years), there were
12 adrenal crises in 5 patients (5.4/100 patient years).

Conclusions

It is common in CAH patients for the glucocorticoid dose to exceed the
recommended adrenal replacement dose and still ~50% of patients remain
uncontrolled. MRHC controlled 170HP in 95% patients who were previously on
high dose standard therapy and over time it was possible to reduce the MRHC
dose to an adrenal replacement dose in ~50% of patients and retain control in
75%.
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Background

Patients with salt-wasting congenital adrenal hyperplasia (CAH) due to classic
21-hydroxylase deficiency require glucocorticoid (GC) and mineralocorticoid
(MC) replacement therapy. Recently, it was shown that twice daily modified-
release hydrocortisone hard capsules (MRHC, Efmody®, Diurnal Ltd) improved
control of CAH with most patients showing good disease control versus standard
GC therapy. However, no data has been reported on the renin-angiotensin-
aldosterone (RAA) system in these patients. This is of clinical relevance because
17-hydroxyprogesterone (17-OHP) is a known MC-receptor antagonist, and
poorly controlled salt-wasting CAH patients often require higher fludrocortisone
doses than patients with primary adrenal insufficiency. The aim of this study was
to investigate the RAA system in patients on MRHC.

Methods

Data was analyzed from the 6-month, phase 3 studyl. Patients with salt-wasting
CAH (5 excluded; 83 included; 34.9% male, median age 35.3 yrs) were
randomized to either MRHC twice daily (n=42) or standard GC (n=41; 4.9%
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dexamethasone, 39% prednisolone, 56.1% HC). MC replacement therapy with
fludrocortisone remained stable and unchanged throughout the study. Blood
pressure, potassium, sodium, plasma-renin-activity (PRA) serum androgen
precursors 17-OHP and androstenedione were analyzed at baseline, 4, 12 and
24 weeks.

Results

Both groups improved hormonal control (17-OHP and androstenedione) on
intensive monitoring and with stable GC doses on MRHC (median 25.0 to 25.0
mg/d, P= 0.062) and increased doses on standard GC (25.0 to 31.3 mg/d, P=
0.001) at 24 weeks. However, the serum 17-OHP was significantly lower on
MRHC compared to standard GC at 24 weeks (2,5 nmol/l vs 10,5 nmol/l, P=
0.001). PRA decreased significantly from baseline to 24 weeks in patients on
MRHC (0.83 ng/l/s to 0.48 ng/l/s, P=0.012) but not in patients on standard GC
therapy (0.53 ng/l/s to 0.52 ng/l/s, P=0.613). In line with these changes, serum
sodium concentrations increased from baseline to 24 weeks in patients on MRHC
(138.8 £ 1.9 mmol/l to 139.3 £ 1.8 mmol/l, P=0.047), but remained unchanged
on standard GC (139.8+1.6 mmol/l to 139.34+1.9 mmol/l, P=0.135). No
significant changes were seen in systolic and diastolic blood pressure and serum
potassium levels.

Conclusion

Six months of MRHC therapy decreased PRA and increased sodium levels
indicating a better MC effect of the unchanged fludrocortisone dose. This might
be due to the significantly decreased levels of the MC-receptor antagonist 17-
OHP owing to the improved control of precursor excess by MRHC, indicating
lower fludrocortisone efficacy in poorly controlled salt-wasting CAH patients.
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Background

Fertility in CAH women is impaired: 0.25 live births vs 1.8 in the UK population
and 45% have irregular menses vs 13.6% in healthy women'. Male fertility is also
impaired in CAH with oligospermia reported in 48%>. Treatment of infertility
usually involves increasing the glucocorticoid dose to normalise adrenal
androgens and progesterone to facilitate ovulation and implantation, respectively.
Modified-release hydrocortisone (MRHC) capsules, (Efmody, Diurnal Ltd,
Cardiff, UK), replicate the physiological cortisol diurnal rhythm and improve
CAH control compared to standard therapy. In the phase 3 randomised study of
MRHC versus standard treatment’; 4 women had restoration of menses on MRHC
versus 1 on standard treatment but seeking fertility was an exclusion criteria. We
have examined fertility in the ongoing MHRC single arm extension study.
Methods

Review of fertility in the ongoing MHRC single arm extension study. Standard
therapy dose is given as hydrocortisone dose equivalent (HDE = prednisolone
dose 5 & dexamethasone 80).

Results

Twenty-seven of 49 premenopausal women were not using oral or intrauterine
contraception. Of these women, 10/27 (37%) reported evidence of improved
fertility: 5 reported menstrual regularisation and 5 women reported 6 pregnancies
(3 healthy live births, 1 ongoing, 2 miscarriages). In these women the mean(SD)
HDE on standard treatment before the study and pregnancy was 29(12) mg and
then on MRHC at time of interim analysis or withdrawal due to positive
pregnancy test the dose was 28(8) mg. In the 29 men (contraception data not
collected), 4 pregnancies occurred in 3 female partners resulting in healthy live
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births; the baseline mean(SD) HDE dose was 28(3) mg before the study and at
time of pregnancy 32(10) mg. Two men had a dose increase from baseline, the 3rd
subject had a dose decrease at time of first partner pregnancy, and increase to
baseline dose at 2nd same partner pregnancy. 1 man had spermatograms with
severe oligospermia and scarce mobile sperm on standard treatment and moderate
oligospermia and 45% mobile sperm on MRHC.

Conclusions

Fertility is impaired in women and men with CAH and treatment usually aims to
increase glucocorticoid dose. In the MRHC single arm extension study patients
reported improved fertility with no increase in glucocorticoid dose in women.
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Introduction

Incidental diagnosis of thyroid nodules has increased in recent years, leading to
thyroid cancer diagnosis inflation. Nonetheless, mortality rate for thyroid
malignancies remains very low, suggesting that its treatment is unlikely to affect
the overall prognosis in the majority of cases. Several thyroid imaging scores have
been proposed to reduce unnecessary invasive diagnostic procedures. Our aim
was to verify the usefulness of the EU-TIRADS score on sparing thyroid nodules
cytology.

Methods

We conducted a retrospective and observational study of thyroid nodules
submitted to fine-needle aspiration biopsy (FNAB) between January 2016 and
October 2021 at our center. Each nodule was classified as whether having an
indication for FNAB (group A) or not (group B), according to the EU-TIRADS
score. We then compared cytology results between the two groups, using
Bethesda diagnostic categories.

Results

FNAB were performed in 1935 thyroid nodules from 1308 patients. Using the
EU-TIRADS score, 766 (39.6%) nodules had no cytology indication (group B).
Of these, 40.2% (n=308) were EU-TIRADS 2, 35.4% (n=271) EU-TIRADS 3
<20 mm, 20.2% (n=155) EU-TIRADS 4 <15 mm and 4.2% (n=32) EU-
TIRADS 5 <10mm. In group B, a suspicious or malignant category was reported
only in 7 (0.9%) nodules. Suspicious follicular neoplasm was reported in 13
(1.7%) nodules. Group A presented a higher prevalence of suspicious or
malignant categories (2.8% vs 0.9%, P<0.01), a higher prevalence of suspicious
follicular neoplasm category (4.1% vs 1.7%, P<0.01) and a higher prevalence of
nondiagnostic categories (45.1% vs 36.5%, P<0.01). Notably, nondiagnostic
categories were found in 279 (36.5%) of nodules submitted to cytology in group
B, leading to repetition of cytology and consequent avoidable visit to the clinic in
63 individuals. Interestingly, when comparing avoidable cytology rate per year,
we observed a lower rate in the more recent year (26.8% vs 41.3%, P<0.01),
suggesting a greater adherence to the EU-TIRADS system for decision making.
Conclusion

In the context of a common disease, such as thyroid nodules, application of the
EU-TIRADS system score can avoid unnecessary cytologies, reducing over-
diagnosis and consequent overtreatment.
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Background

Molecular analysis of thyroid fine-needle aspiration biopsy (FNA) was proposed
to improve indeterminate nodules management. However, sensibility and
specificity as well as the cost of molecular diagnostics require to be improved
to increase their cost-effectiveness for medical practice setting. Raman
spectroscopy (RS) demonstrated ability in separating benign from malignant
thyroid lesions in surgically removed tissues, based on specific RS profile. This
study aimed to investigate the diagnostic performance of RS on cytological
samples obtained by thyroid FNA.

Methods

In this prospective, blinded monocentric study, we enrolled 123 patients with
indeterminate or worse cytological diagnosis, candidate to surgery according to
international guidelines, and submitted to RS analysis of FNA samples. Cytology
specimens were evaluated in agreement to Italian Reporting System for Thyroid
Cytology' as follows: TIR1 (non-diagnostic), TIRIC (non-diagnostic-cystic),
TIR 2 non-malignant/benign, TIR3A (low-risk indeterminate lesion), TIR3B
(high-risk indeterminate lesion), TIR 4 (suspicious of malignancy), or TIR 5
(malignant). As previously published?, the two diagnostic subcategories referred
to indeterminate nodules with low (TIR3A) and high risk (TIR3B) of malignancy,
may be respectively compared to the class III and Class IV of The Bethesda
System for Reporting Thyroid Cytopathology. We compared RS, cytology and
final histology, as reference standard, using various statistical approaches.
Findings

Our study population included 37 TIR3A, 32 TIR3B, 16 TIR4 and 38 TIRS; the
30.9% of patients had benign histological diagnosis after surgery. In particular,
72.9% of patients classified TIR3A and 31.3% TIR3B had benign histological
diagnosis. RS analysis of FNA samples had overall specificity of 86.8% in
predicting thyroid malignancy. In indeterminate cytological categories, RS
specificity was 86.5%. In patients with TI-RADS score four or five, the specificity
of RS increased to 87.5% for TIR3A and reached 100% in TIR3B.; if considering
RS positive test, unnecessary surgery was reduced to 7.4% in the whole sample,
33.3% in TIR3A, and 6.7% in TIR 3B.

Interpretation

We demonstrated for the first time that RS represents a valuable tool for thyroid
cytology and a valid alternative to molecular analyses, able to improve
management and reduce unnecessary surgery in indeterminate nodules.

Funding

This study was supported by Ministero della Salute, through TIRAMA project
(RF-2018-12366568).
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Differentiated thyroid cancer (DTC) is the most common malignant neoplasm arising
from the thyroid parenchymal cells. DTC incidence is steadily increasing worldwide
and there are approximately 1700 new cases/per year in Poland. The biopsy with
subsequent thyroid resection plays a central role in the diagnosis and treatment of this
malignancy. After surgery, radioactive iodine (RAI) treatment is recommended to
eradicate potential residual disease and improve prognosis. Due to the fact that RAI
application is associated with oxidative stress formation, this treatment may exert an
important impact on homeostasis. From the other hand, it was proved that protein 53
(p53), nuclear factor kappa B (NF-kB), forkhead box protein 01 (FOXO) and sirtuin 1
(SIRT1) play a crucial role in oxidative stress as well as cancer progression.
Therefore, the determination of their role may be useful in DTC clinical
management. In our study, we evaluated the total oxidative status (TOS), total
antioxidant capacity (TAC), and p53, NF-kB, FOXO, SIRT1 concentrations to assess
diagnostic usefulness of these parameters as indication markers for RAI therapy. For
the purpose of this study 60 patients diagnosed with different stages of DTC after total
thyroidectomy with an indication to RAI therapy and 20 pT1a DTC patients after
total thyroidectomy without any recommendation to RAI therapy were enrolled as
study and control groups, respectively. Serum TOS status and SIRT1 concentration
were significantly higher (both P<0.001), when TAC status and p53, NK-kB,
FOXO concentrations were significantly lover (all P<0.05) in the study group



compared to the control group. All the parameters were tested for their diagnostic
utility as indicators for RAI treatment. The diagnostic usefulness as RAI indication
markers was demonstrated for TAC (AUC=0.99), FOXO (AUC=0.78), TOC
(AUC=0.76), SIRT1 (AUC=0.74), p53 (AUC=0.71) and NK-kB (AUC=0.68).
Furthermore, our study revealed increased oxidative stress and decreased antioxidant
capacity in DTC patients qualified for RAI treatment. This may indicate a worse
prognosis and advanced neoplastic process.
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Introduction

Differentiated thyroid cancers (DTCs) carrying BRAF and TERT mutations are
associated with high-risk clinicopathological features and poor prognosis.
However, there are currently no studies comparing BRAF-TERT tumors to
other double mutated DTCs.

Aim

To verify whether BRAF-TERT mutated DTCs differ from other double mutated
DTCs in terms of clinicopathological characteristics and outcome.

Materials and Methods

168 DTCs consecutively operated between 2017 and 2021 were analyzed by Next
Generation Sequencing. Based on the number of mutant genes, patients were first
classified into single or double mutated groups. Multiple mutated DTCs were
further subclassified on the basis of the presence or absence of the BRAF-TERT
mutation in two groups and finally compared each other regarding clinicopatho-
logical characteristics, persistent disease one year after the initial treatment and at
the end of the follow-up, respectively.

Results

In our population 25/168 DTCs (14,8%) had a double mutation, which in more than
50% (14/25 —56%) was BRAF-TERT positive. The other double mutated tumors were
subdivided as: 5/25 RAS-TERT (20%), 2/25 BRAF-P53 (8%), 2/25 BRAF-PI3KCA
(8%), 1/25 RAS-PI3KCA (4%) and 1/25 TERT-PI3KCA (4%). From the comparison
with single mutated DTCs, double mutated DTCs were more associated with older age,
larger tumor, more advanced TNM stage (OR 8,88; 95% CI 2,68 to 29,36), greater risk
of structural persistence (OR 13,39; 95% CI 5,06 to 35,41), increased progression of
disease (OR 7, 00; 95% CI 2.04 to 23,93) and death. Compared to other double
mutated, BRAF-TERT DTCs do not differ in age, sex, aggressive histotype, tumor
size, extrathyroidal extension, lymph node involvement, distant metastases, stage
(AJCC 8 ed), ATA risk, post-therapeutic I-131 whole body scan and PET uptake (P-
value > 0.05). Although 3 of the 14 patients carrying BRAF-TERT mutated DTC died
from disease progression, this data was not statically significant and no differences
were observed in terms of disease persistence rates at 12 months and at the last follow-
up. The two groups differ from each other only in the value of thyroglobulin at the time
of ablation, which was statistically significant lower in the BRAF-TERT subgroup
(median 2,2 ng/dl vs 54,10 ng/dl P-value 0.010).

Conclusions

Double mutated DTCs showed similar clinicopathological features, regardless the
pair of gene involved. Furthermore, lower thyroglobulin at ablation in BRAF-TERT
mutated DTCs should not be considered as a valid predictor of remission. Further
prospective studies with longer follow-up and wider population are necessary to
confirm our results.
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Introduction

There is no clear indication for radioiodine treatment (RAI) in patients affected by
differentiated thyroid cancer (DTC) in Stage I and ATA intermediate risk,
according to American Thyroid Association (ATA) guidelines.

Purpose

Our aim is to evaluate whether integration of BRAF status and thyroglobulin
TSH-stimulated at the time of RAI (A-HTg) could further improve accuracy of
stratification, and therefore therapeutic management, in DTC patients with Stage I
AJCC and ATA intermediate risk.

Materials and Methods

This retrospective study involved 372 patients affected by DTC with Stage I
AJCC 8th ed. and ATA intermediate risk, followed at the Endocrinology and
Diabetes Prevention and Treatment Department from 2000 to 2020. For each
patient we analyzed persistence of the disease one year after the initial treatment
and at the end of the follow up (median: 8 years), BRAF status and A-HTg levels,
respectively. By ROC curve we calculated the A-HTg cutoff of 5.9 ng/ml
(sensitivity 64%, specificity 75%, AUC 0.725).

Results

In our population, 265/372 (68.8%) patients had BRAFV600E mutation, 121/372
(32.5%) A-HTg levels > 5.9 ng/ml, 91/372 (24.5%) persistent disease after one
year and 75/372 (20.2%) at the end of the follow up. The presence of A-HTg
levels > 5.9 ng/ml, regardless of BRAF status, was associated with a higher risk
of disease persistence after one year (BRAFwt: RR 7.615, p-value < 0.001;
BRAFV