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ESE Geoffrey Harris Prize 2020 — Biography
Annamaria Colao

Authored 500+ peer reviewed publications. Her current areas of research include molecular basis and
clinical treatment of tumors in the region of the hypothalamus-pituitary and neuroendocrine tumors.
Consequences of deficiency and excess of GH and IGF-I on the cardiovascular system. Endocrine con-
sequences in survivors of malignant neoplasia. Insulin resistance and cancer. Secondary osteoporosis.
Endocrine consequences of bariatric surgery in obesity. She is affiliated with numerous medical societies,
including Italian Society of Endocrinology; Italian Society of Andrology and Sexual Medicine Medical
Association Doctors Endocrinologists, Endocrine Society; European Neuroendocrine Association, Euro-
pean Neuroendocrine Tumors; European Society of Endocrinology.
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The Geoffrey Harris Prize Lecture
AP1

Abstract unavailable
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EJE Award 2020 - Biography
Davide Calebiro

Davide Calebiro is a Professor of Molecular Endocrinology and Wellcome Trust Senior Research Fellow
at the Institute of Metabolism and Systems Research (IMSR) and the Centre of Membrane Proteins and
Receptors (COMPARE) of the University of Birmingham.

He leads a multidisciplinary research team comprising biologists, chemists, physicists, engineers and
computer scientists focusing on the basic mechanisms of G protein-coupled receptor (GPCR) signalling
and their alterations in endocrine and metabolic diseases. To study GPCR signalling in cells and tissues,
they develop and use innovative optical methods based on FRET and single-molecule microscopy, which
allow them to directly observe signalling events in living cells with unprecedented spatiotemporal reso-
lution.

His major scientific contributions include the discovery that GPCRs are not only active at the plasma
membrane but also at intracellular sites and that these receptors interact among themselves and with other
membrane proteins to form dynamic nanodomains at the plasma membrane.

Davide has published 60 research papers, many of which in prestigious scientific journals, attracting
several prizes and awards. He is serving on multiple panels and committees, including the Programme
Committee of the Society for Endocrinology and the MRC Molecular & Cellular Medicine Board.

Endocrine Abstracts (2020) Vol 70



The European Journal of Endocrinology Prize Lecture
AP2
Shining light on membrane receptors

Davide Calebiro
University of Birmingham, Birmingham, United Kingdom

G protein-coupled receptors (GPCRs) are the largest family of membrane
receptors and major drug targets. They play a fundamental role in the
endocrine system by mediating the effects of several hormones and neu-
rotransmitters. Alterations of GPCR signalling, for instance due to genetic
mutations, are responsible for a variety of endocrine diseases ranging from
congenital hypothyroidism to Cushing’s syndrome. My group develops in-
novative optical methods such as fluorescence resonance energy transfer
(FRET) and single-molecule microscopy, which allow us to investigate
GPCR signalling directly in living cells with unprecedented spatiotemporal

22nd European Congress of Endocrinology 2020

resolution. Using this innovative approach, we are investigating some of the
most fundamental mechanisms at the basis of GPCR signalling and their in-
volvement in human disease. This led us to discover that GPCRs are not only
active at the plasma membrane, as previously strongly believed, but also at
intracellular sites. Moreover, our work has contributed to the identification
of new genetic alterations responsible for endocrine diseases, including the
recent discovery that mutations in the catalytic o subunit of protein kinase
A cause cortisol-producing adrenocortical adenomas. Altogether, our find-
ings indicate that GPCR signalling is much more complex and dynamic than
previously thought. This not only has major implications for understanding
the functioning of this important family of receptors, but might also lead to
the development of innovative drugs for common diseases such as diabetes
or heart failure.

DOI: 10.1530/endoabs.70.AP2
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European Hormone Medal 2020 - Biography
Olle Kampe

Olle Kéampe is professor and senior consultant in endocrinology at the Karolinska Institutet in Stockholm,
Sweden. He holds the Torsten and Ragnar Soderberg endowment professorship in clinical endocrinology
since 2014 and was before that professor of molecular medicine at Uppsala University between 1999
and 2014. He is fellow of the Royal Swedish Academy of Sciences (www.kva.se/en), and member of the
Nobel Assembly at the Karolinska Institutet. He was adjunct member of the Nobel Committee for the
Prize in Physiology or Medicine 2017-2019 and a member of the Nobel Committee since 2020. He has
participated in several EU-projects of which he coordinated one, EurAPS, dealing with APS-1/APECED.
He has identified a number of the autoantibodies in clinical use for Addison’s disease and APS-1 and
initiated the Swedish national registries and biobanks (www.addisonregistret.se) for these disorders.
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AP3

The cause of autoimmune endocrine diseases

Olle Kédmpe

Department of Endocrinology, Karolinska University Hospital (Solna),
Karolinska Institutet, Stockholm, Sweden

Autoimmune endocrine diseases such as type 1 diabetes and autoimmune
adrenal insufficiency (Addison’s disease) are disorders that often aggregate
in families. Despite being universally lethal before the 20th century, the
predisposing genetic variants have remained in the population, probably
conferring advantages even at the price of an enhanced risk of develop-
ing autoimmunity. With carefully phenotyped patients and geographi-
cally matched controls, strong signals can be obtained in genome wide

22nd European Congress of Endocrinology 2020

associations studies (GWAS) even with small cohorts in rare diseases. In
patients with autoimmune adrenal insufficiency positive for 21-hydroxylase
autoantibodies genetic variants of MHC, BACH2 and AIRE have emerged
as the most important risk genes.

Monogenic disorders such as Autoimmune Polyendocrine syndrome (APS-
1) and Immune Dysregulation Polyendocrinopathy, Enteropathy, X-linked
(IPEX) have proved invaluable for our understanding of the events eventu-
ally leading to endocrine autoimmunity. These rare syndromes have helped
us identify the genes AIRE and FOXP3, critical for important tolerance
mechanisms. They also represent good examples of how research on rare
disorders translate into novel diagnostic tools and better understanding of
more common autoimmune disorders, and at the same time improve clinical
care practices for patients with APS-1 and IPEX.

DOI: 10.1530/endoabs.70.AP3
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Clinical Endocrinology Trust Award 2020 - Biography
Richard Eastell

I received a clinical fellowship from the Medical Research Council to study osteoporosis at the Univer-
sity of Edinburgh in 1978. I furthered my clinical research training by working at the Mayo Clinic under
the supervision of Dr B L Riggs where I worked for five years. I developed a number of new approaches
for studying osteoporosis while at the Mayo Clinic including the use of stable (non-radioactive) isotopes
to measure the absorption of calcium from food, the use of an infusion technique to measure the pro-
duction of the active form of vitamin D, the measurement of bone density at the site in the wrist where
fractures commonly occur (the ultradistal radius) and a height ratio approach to identifying vertebral
fractures on radiographs of the spine. I began my training in endocrinology and diabetes at the Western
General Hospital in Edinburgh in 1980 and continued it at Northwick Park Hospital in Harrow in 1982
and at the Mayo Clinic in 1987.

I joined the Department of Human Metabolism and Clinical Biochemistry at the University of Sheffield
in 1989 as a Senior Research Fellow. I set up a metabolic bone service at the Northern General Hospital
and am an Honorary NHS Consultant. I became Professor of Bone Metabolism in 1995 and received
funding from the Arthritis Research Campaign to use biochemical tests of bone turnover to better under-
stand the way in which older men and women develop osteoporosis and propensity to fracture.

My studies on the cause, diagnosis, prevention and treatment of osteoporosis have been conducted with
the support of many colleagues; I have supervised the study for 37 doctoral degrees over the past 30
years. I have published over 550 research papers.

I am currently Director of the Mellanby Centre based at the University of Sheffield. I became an NIHR
Senior Investigator in 2009. Some of my recent contributions have been authorship on key papers de-
scribing new treatments for osteoporosis, such as tibolone, zoledronic acid, denosumab and lasofoxifene
as well as addressing issues about safety of medications and provide guidelines to diagnose primary
hyperparathyroidism, a common disorder resulting in high levels of blood calcium.

My work as a clinical investigator was recognised in 2014, by the Frederick C Bartter Award from the
American Society for Bone and Mineral Research.
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AP4

Postmenopausal osteoporosis: balancing the risks and benefits
Richard Eastell

Director, Mellanby Centre for Bone Research, University of Sheffield,
Sheffield, United Kingdom

The fractures that result from postmenopausal osteoporosis have a major
public health impact. We have a number of drugs we can use to reduce the
risk of these fractures. Most of these drugs are anti-resorptive, such as the
bisphosphonates (alendronate, ibandronate, risedronate and zoledronate),
raloxifene, oestrogen, and denosumab. Until recently the only anabolic
agent available was teriparatide. However, in the last couple of years two
new agents have been approved in some countries, namely abaloparatide
(an analogue of parathyroid hormone related protein) and romosozumab (an
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antibody against sclerostin). Important questions arise such as should the
anabolic drugs be given early in the course of osteoporosis or just to patients
with severe disease? What treatment should be given after these anabolic
treatments? The anti-resorptive drugs are very safe. However, it has become
common practice to take ‘drug holidays’ in patients taking bisphosphonates
for 3-5 years in order to prevent rare side effects such as atypical femur
fracture. Thus, the indications for treatment, the order of treatment and the
individualisation of treatment are all important considerations for optimal
patient care. We highlighted these issues in a recent guideline from the En-
docrine Society', endorsed by the European Society for Endocrinology.
Reference

1. Eastell R, Rosen CJ, Black DM, Cheung AM, Murad MH & Shoback D.
Pharmacological Management of Osteoporosis in Postmenopausal Women:
An Endocrine Society Clinical Practice Guideline. The Journal of Clinical
Endocrinology and Metabolism 2019 104 1595-622.

DOI: 10.1530/endoabs.70.AP4
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Mechanisms for SARS-CoV-2 Cell Entry
PL4

Abstract unavailable

Glucocorticoids in Cancer: A New Paradigm
PL2

Abstract unavailable

Harnessing the Microbiome in Metabolic Disease
PL3

Harnessing the microbiome in metabolic disease

Sonia Fernandez Veledo

Head of Diabetes and Metabolic Associated Diseases Research Group,
Pere Virgili Institute - Rovira i Virgili University, University Hospital Joan
XXIII, Tarragona, Spain

Communication between microbiota and the host is critical to sustaining
the vital functions of the healthy host, and disruptions of this homeostatic
coexistence are associated with a range of diseases including obesity and
T2D. Microbiota-derived metabolites act both as nutrients and as messenger
molecules to shape host pathophysiology. Succinate, which has the distinc-
tion of being produced by both the host and microbiota, is quickly becoming
a poster child for these metabolites. Succinate is a by-product of some bac-
teria and a primary cross-feeding metabolite essential for the maintenance
of a healthy resident gut microbiota. In this sense, the increase in succinate
in some pathological conditions would be reflective of dysbiosis. For many
years succinate has been considered as a danger signal via its intracellular
and extracellular signaling properties. Nonetheless, unexpected pleiotropic
functions, such as a positive regulator of intestinal gluconeogenesis and
thermogenesis, have been ascribed to this metabolite. In this context, we
have demonstrated that succinate via its cognate receptor SUCNRI is a key
mediator of the resolution of inflammation— a physiological mechanism that
is not working properly in obesity. Thus, similar to what happens with other
hormones as insulin and leptin, obesity and T2D is associated with higher
circulating levels of succinate but impaired SUCNRI signaling, which we
have termed a succinate-resistant state. We have also proposed circulating
succinate as a surrogate marker of metabolic control and an excellent predic-
tive biomarker for diabetes remission after bariatric surgery. An important
unanswered question concerns the source of circulating succinate. Along
this line, we recently provided the first demonstration of a close relationship
between circulating succinate and gut microbiota signature. To establish the
contribution of gut microbiota to circulating levels of succinate as well as
the use of probiotic interventions directed to decrease the higher circulating
succinate and thus recover the physiological functions of succinate are our
current research focus.
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SARS-CoV-2 entry into cells and its inhibition

Stefan Pohlmann

Infection Biology Unit, German Primate Center — Leibniz Institute for
Primate Research, Gottingen, Germany

The coronavirus disease 2019 (COVID-19) has devastating consequenc-
es. The establishment of antiviral intervention targeting the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), the causative agent
of COVID-19, is urgently needed. However, such approaches require the
identification of virus-host cell interactions essential for viral spread and
pathogenesis. The viral spike protein (S) mediates the first step in SARS-
CoV-2 infection, viral entry into target cells, and is the key target for neu-
tralizing antibodies. In this presentation, I will discuss the cellular factors
engaged by the SARS-CoV-2 S protein for entry and will outline strategies
for intervention. One focus will be on the S protein activation by host cell
proteases. I will discuss why the serine protease TMPRSS2 plays a central
role in this process whether auxiliary S protein-activating proteases might
impact extrapulmonary spread of SARS-CoV-2. Further, I will discuss how
S protein activation can be blocked and whether such strategies are success-
ful in COVID-19 patients.
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Maternal Thyroid Hormone and Child Brain
Development
PL5

Abstract unavailable

It Takes Thyroid Hormone to Make Sense
PL6

Maternal thyroid hormone and child brain development

Tim Korevaar

Erasmus University Rotterdam and Harvard TH Chan School of Public
Health

During this presentation, I will share my views on the effects of maternal
thyroid hormone on child brain development. I will discuss the physiolo-
gy of maternal thyroid function during pregnancy and how this relates to
time-dependent processes of fetal brain development. I will also discuss
the various aspects of assessing fetal brain development. This is particu-
larly important because we can only assessments fetal brain development
in the children after birth, and we have to use proxy measurements such
as child IQ or developmental disorders. I will share an overview of recent
clinical studies that have used different approaches to identify and quantify
the relevance of maternal thyroid hormone for fetal brain development. I
will discuss common pitfalls in the setup and interpretation of such studies
and share my views on what is needed in the future. Finally, I will discuss
the interpretation of current available randomized trials and provide insights
into the potential harms associated with levothyroxine overtreatment.
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Effects of EDCs on Neuro-Endocrine Systems and
Behaviour
PL7

Endocrine disruption of neuroendocrine development, function, and
behavior

Andrea Gore

Professor and Vacek Chair of Pharmacology, The University of Texas at
Austin, United States

Environmental endocrine-disrupting chemicals (EDCs) are exogenous chem-
icals that perturb hormones and their actions. Exposures to EDCs during
critical periods of life, especially in the developing fetus and infant, are par-
ticularly problematic due to the high sensitivity of the perinatal hypothala-
mus to endogenous hormones and exogenous compounds. Our lab has been
using a rat model of prenatal exposure to two classes of EDCs: a polychlo-
rinated biphenyl (PCB) mixture used previously in industry, the fungicide
vinclozolin, in current agricultural use, or the vehicle. These chemicals are
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administered to the dam during the period of prenatal brain sexual differen-
tiation in the developing offspring. These latter female and male rats are phe-
notyped for effects on development, hormones and behavior in adulthood,
and functional behavioral outcomes. Protein, gene expression, and epigen-
etic changes to the brains of these animals are also determined. Our results
show that sociosexual and anxiety-like behaviors are changed by EDCs in a
sexually-dimorphic manner. Gene expression profiling of brains from these
animals has identified suites of genes differentially affected by EDCs com-
pared to vehicle rats, with sex-, age-, and brain-region specific differences.
Recent results have focused on the implications of these changes induced by
EDCs for mate choice behavior and underlying neural pathways involved in
conveying information about the attractiveness of a mate and transducing
it into a behavioral choice. As a whole, our work indicates that gestational
exposure to PCBs has lifelong effects on the developing brain, neuroendo-
crine systems, and reproductive and social behaviors in exposed individuals.
These data are highly relevant to humans and wildlife, as all individuals are
exposed to environmental chemicals due to their persistence and ubiquity.
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New Horizons in Phaeochromocytoma and
Paraganglioma
S1.1
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Combination targeted therapies for malignant tumours - towards
precision medicine

Svenja Nolting

Specialist in internal medicine, endocrinologu and diabetology, Endocrine
oncology, adrenal gland, Medical clinic and polyclinic IV, Munich,
Germany

For metastatic phacochromocytomas (PCCs) and paragangliomas (PGLs),
there are currently no highly effective therapies available. We therefore
investigated multiple novel molecular-targeted drug combinations in mu-
rine PCC cell lines and, most importantly, in human PCC/PGL 2D and 3D
primary cultures (n=18). Additionally, we analysed signalling pathway al-
terations as well as somatic mutations in the patients’ tumours in order to
correlate these data with drug responsivity of individual patient tumours. In
a large cohort of 16 human PCC/PGL 2D primary cultures, we confirmed
that the mTORCT1 inhibitor everolimus in combination with the PI3K inhib-
itor BYL719 was highly effective at low clinically-relevant doses via strong
inhibition of mTORCI1/p70S6K signalling and significant attenuation of
everolimus-induced AKT activation. Everolimus in combination with other
targeted drugs such as the tyrosine kinase inhibitor sunitinib also additive-
ly decreased primary culture growth (n=16), while combination therapy of
BYL719 with the MEK inhibitor trametinib even synergistically decreased
PCC/PGL primary culture viability (n=3). Additionally, we discovered that
the BRAF inhibitor dabrafenib promoted PCC/PGL primary culture survival
through a paradoxical MAPK activation (n=13). Combination therapy of
the HDAC inhibitor entinostat with the PARP inhibitor niraparib showed
antagonistic effects in PCC/PGL cultures (n=15). In one patient primary
culture, extraordinarily high SSTR2 expression was found by Western blot
analyses. This patient is currently being treated with SSTR2-guided radio-
nuclide therapy and responded very well to the first 2-cycles. We further
verified drug efficacy in human PCC/PGL 3D tumour spheroids and mu-
rine PCC cell lines. Moreover, we have engrafted two different human PGL
primary cultures into R2G2 immunodeficient mice to serve as relevant ex-
perimental models for in vivo drug screening of human PCCs/PGLs. Utilis-
ing patient-derived 2D/3D primary cultures we have established models to
generate highly clinically relevant data, emphasizing combinatorial therapy,
providing further insight and evidence for personalised therapy (precision
medicine) of PCCs/PGLs.
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Osteoporosis and Fracture Prediction
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Risk of fractures following discontinuation of denosumab — and how
to handle it

Bente L Langdahl

Endocrinology and Internal Medicine, Aarhus University Hospital,
Denmark
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Denosumab (DMAB) discontinuation is characterized by an increase in
bone turnover and a rapid bone loss. These changes are associated with an
increased risk of multiple vertebral fractures (VFx). Prevalent VFx, longer
duration of therapy, greater gain in hip BMD during DMAB, and greater
loss of hip BMD after DMAB were identified as risk factors for multiple
VFx following DMAB cessation in a retrospective analysis of the FREE-
DOM Extension Study. Case series have indicated that prior bisphosphonate
therapy may mitigate the increase in bone turnover after DMAB discontinu-
ation. Current evidence indicates some efficacy of subsequent antiresorptive
treatment depending on the duration of DMAB treatment. The ZOLARM-
AB study investigated if transitioning to zoledronate can prevent the bone
loss following DMAB discontinuation. The study included 61 patients with
osteopenia, discontinuing DMAB after 4.6+1.6 years. Zoledronate was
administrated 6 or 9 months after the last DMAB injection or when bone
turnover had increased. BMD decreased significantly in all groups. Inci-
dent vertebral fractures were seen in two women in the 9 months group.
In conclusion: In case of DMAB discontinuation, alternative antiresorptive
treatment should be given and the effect monitored using bone turnover
markers or BMD. In patients who have been treated for only a few years,
oral bisphosphonates for 1-2 years may prevent the bone loss, however, in
patients treated with DMAB for a longer period of time, it is recommended
to use zoledronate. In patients at high fracture risk continuing DMAB should
be considered given the favourable efficacy and safety profile.
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The role of bone turnover markers in the diagnosis and management
of osteoporosis

Elena Tsourdi

Dresden, Germany

During the last years, bone turnover markers (BTMs) have gained impor-
tance as surrogate markers to monitor both anti-resorptive and anabol-
ic treatment, and may be used in conjunction with bone mineral density
(BMD) measurements in clinical practice. The two most widely utilized
BTMs are pro-collagen type 1 N-terminal propeptide (PINP), which reflects
osteoblast activity, and C-terminal-cross-linking telopeptide of type 1 col-
lagen (CTX), which corresponds to the osteoclastic function. BTMs can
be measured on several occasions in one individual with good precision.
However, these markers are subject to several sources of variability; includ-
ing feeding (resorption decreases) and recent fracture (all markers increase
for several months). BTMs are not used for diagnosis of osteoporosis and
do not improve prediction of bone loss or fracture within an individual. In
people with osteoporosis, BTMs might be useful to evaluate the response
to anabolic and antiresorptive therapies, to assess compliance to therapy,
or to indicate possible secondary osteoporosis. While prior treatment with
bisphosphonates results in smaller BMD and BTMs changes in patients tran-
sitioning to denosumab as compared to treatment-naive patients beginning
denosumab therapy, it has also been proposed to blunt enhanced bone turn-
over and/or attenuate BMD loss after denosumab discontinuation. On the
contrary, postmenopausal women switching from teriparatide (TPTD) to de-
nosumab depicted a continued increase in BMD, with bone resorption max-
imally suppressed after 1-month of denosumab and a delayed suppression
of bone formation with maximal effects after 12-24 months of denosumab
treatment. More studies are needed to investigate the use of bone turnover
markers for assessment of the bone safety of new medications.
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Relapse and prediction of relapse

Erik Stenberg

Department of Surgery, Faculty of Medicine and Health, Orebro University,
Orebro, Sweden

Background

Over the last decade, bariatric and metabolic surgery has been recognized
as an important step in the treatment algorithm for type-2 diabetes (T2DM).
Despite early suggestions of surgery providing a potential cure for T2DM,
only a small proportion of all patients who could benefit from surgery are
ultimately considered for this treatment. Furthermore, the long-term effects
on T2DM still remains somewhat controversial.

Methods and results

A review of the current literature as well as data from the Scandinavian
Obesity Surgery Registry (SOReg) were considered. Remission of diabetes
occurred for 58-89% of patients with T2DM. A higher chance of remission
was reported for patients with shorter duration and a less severe disease.
Age, surgical method, postoperative weight-loss, sex and socioeconomic
status may also influence the chance of reaching remission. Relapse of dis-
ease was reported to occur in 19-50% of those who initially experienced
remission. Longer duration and a more severe disease, as well as female
sex, weight-regain, and type of surgery are associated with higher risk for
relapse. Patients who eventually relapse still experience reduction in the risk
for diabetes complications.

Conclusion

The chance of reaching diabetes remission after metabolic and bariatric sur-
gery is high. While relapse is common, patients still experience long-term
metabolic benefits from this type of surgery.
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Unveiling Signatures in Pituitary Neuroendocrine
Tumours
S4.1

Circulating microRNAs: from PitNET pathogenesis to diagnostics
Henriett Butz'?

'Department of Laboratory Medicine, Semmelweis University, Budapest,
Hungary; *Department of Molecular Oncology, National Institute of
Oncology, Budapest, Hungary

Introduction
MicroRNAs are short, single-stranded, protein non-coding RNA molecules
which can be secreted into the circulation by mammalian cells. Their altered
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expression pattern has been described in many different physiological and
pathological conditions. In the extracellular compartments they are encapsu-
lated within vesicles, associated to proteins or apoptotic bodies. Due to their
stability they are suggested as promising circulating biomarkers. Regarding
pituitary adenoma several studies have been published describing the dif-
ferent expression pattern of miRNAs and their role in adenomagenesis on
tissue level, but only a few publications investigated circulating miRNAs.
Aim

To identify pituitary tissue-specific miRNAs in circulation comparing tissue
and blood miRNA profiles reported in literature.

Methods

Data mining of available serum or plasma miRNAs detected in patients with
pituitary adenomas. Reevaluation of expression data and correlation with
tumor biology.

Results

Overall, a global downregulation of miRNA expression was reported in
plasma samples obtained from patients with pituitary adenoma compared
to healthy controls. Pituitary adenoma tissue-specific miRNAs have low
abundance in plasma, minimizing their role as biomarkers. To date, only
miR-143-3p was reported as plasma maker for non-functioning adenomas
which level decreased following surgery.

Discussion

Circulating miRNAs in pituitary adenoma would help patient care especially
in non-functioning adenoma as minimally invasive biomarkers of tumor re-
currence and progression. However, technical difficulties may challenge the
clinical use of miRNAs as potential biomarker and the application of stan-
dardized protocols could help their clinical utility. MiR-143-3p may predict
tumor recurrence but it needs further investigation.
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Unravelling the PitNET methyloma

Antonio Pico'?

"Department of Endocrinology & Nutrition, Hospital General Universitario
de Alicante, Spain; *University Miguel Herndndez, Spain

Context

Pituitary tumorigenesis does not fit into the most common model of cancer
development driven by gene mutations. Instead, epigenetic mechanisms have
been widely involved. Among them, aberrant DNA methylation at CpG sites
is one of epigenetic hallmarks of tumour cells. There are several methods to
study the epigenetic regulation of genome activity, from DNA methylation
arrays to more specific DNA methylation analysis such as pyrosequencing,
Methylation-Specific PCR (MS-PCR) or MS-multiplex ligation-dependent
probe amplification (MS-MLPA) of selected genes.

M &M

We studied the DNA-promoter methylation and gene expression of 35 tu-
mour suppressor genes in 105 pituitary neuroendocrine tumors (PitNETSs)
by MS-MLPA and quantitative real-time PCR techniques, looking for dif-
ferences among subtypes and between functional and invasive behaviour
of tumors. Moreover, I revised the most relevant results published in the
literature.

Results

We observed different methylation patterns among PitNET subtypes. The
methylation status correlated negatively with its gene expression in some but
not all methylated genes. Moreover, some genes appeared more frequently
methylated in macro and invasive tumours than in micro or non-invasive
ones. Finally, we found significant differences between functioning and
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non-functioning corticotroph tumours. The revision of the literature showed
contradictory results related to invasion and functionality, mainly due to the
sample studied and the techniques used.

Conclusions

It seems clear that aberrant DNA methylation of several genes play an im-
portant role in the behaviour of PitNETs. However, as pituitary tumours
come from different cell lineages which can show different patterns of meth-
ylation, it is necessary to consider the pituitary subtypes as different entities.
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Hyperthyroidism in pregnancy

Stine Linding Andersen

Department of Clinical Biochemistry, Aalborg University Hospital,
Denmark

Hyperthyroidism in pregnancy should be adequately managed to prevent
maternal and fetal complications. The diagnosing of hyperthyroidism in
pregnant women is challenged by the physiological alterations in thyroid
function tests. Furthermore, the distinction between gestational hyperthy-
roidism and the hyperthyroidism of Graves’ disease presents a clinical
challenge. Graves’ disease is an autoimmune disorder associated with the
presence of thyroid stimulating hormone-receptor antibodies, and the im-
munological alterations in and after a pregnancy affect the incidence and
the manifestation of the disease. An important clinical focus is on the treat-
ment of hyperthyroidism caused by Graves’ disease in women of fertile age
who are or may in the future become pregnant. Antithyroid drugs (ATDs)
constitute a recognized treatment of hyperthyroidism in non-pregnant and
pregnant individuals, and a general risk of side effects is known. Severe side
effects such as agranulocytosis and liver failure are in general considered
rare, but for the use of ATDs in pregnancy there is an additional concern
about teratogenic adverse effects. The initial concern emerged from case
reports and case series half a century ago and more recently, large obser-
vational studies have added new evidence and quantified the risk of birth
defects associated with different types of ATDs. The findings that all clinical
available ATDs have been associated with birth defects challenge the clinical
recommendations on the treatment of hyperthyroidism in an around the ear-
ly pregnancy period and have led to considerations on the timing and dosage
of treatment as well as the role of maternal thyroid function per se.
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Hyperthyroidism in adolescents

Marek Niedziela

Department of Pediatric Endocrinology and Rheumatology, Poznan Uni-
versity of Medical Sciences, Poland

The term “hyperthyroidism” is a form of thyrotoxicosis due to inappropri-
ately high synthesis and secretion of thyroid hormone(s) by the thyroid. The
leading cause of hyperthyroidism in adolescents is Graves’ disease; how-
ever, one should also consider other potential reasons such as toxic adeno-
ma (TA) or a toxic multinodular goiter (TMNG), and other rare disorders
leading to excessive production and release of thyroid hormones. The term
“thyrotoxicosis” refers to a clinical state that results from inappropriately
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high thyroid hormone action in tissues generally due to inappropriately high
tissue thyroid hormone levels. Thyrotoxicosis is a condition having multiple
etiologies, manifestations, and potential modes of therapy. By definition,
the extrathyroidal source of excessive amounts of thyroid hormones such as
iatrogenic thyrotoxicosis, factitious ingestion of thyroid hormone, or struma
ovarii does not belong to hyperthyroidism. The etiology of hyperthyroidism/
and thyrotoxicosis should be determined. If the diagnosis is not apparent
based on the clinical presentation and initial biochemical evaluation, di-
agnostic testing is indicated. It should include (1) measurement of TRADb,
(2) determination of the radioactive iodine uptake (RAIU), or (3) analysis
of thyroidal blood flow on ultrasonography. A 1231 or 99mTc pertechnetate
scan should be obtained when the clinical presentation suggests a TA or
TMNG. A question arises whether diagnostic workup and treatment (anti-
thyroid drugs, radioiodine, surgery, others), should be the same in adoles-
cents as in adults, whether there are the same goals of treatment in adoles-
cents as in adults, in females vs. males, in reproductive or post-reproductive
age. In this aspect, different treatment modalities may be preferred, to avoid
potential risks.
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Adrenocortical Carcinoma
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Tumor tissue micro-environment in adrenal tumor

Hironobu Sasano, Xing Gao & Yuto Yamazaki

Department of Pathology, Tohoku University School of Medicine, Sendai,
Japan

Recent studies have reported that tissue micro-environment including tumor
infiltrating lymphocytes (TILs) as well as neo-angiogenesis played pivotal
roles in biological and clinical behavior of various human malignancies. In
adrenal neoplasms, TILs are far more frequently detected in cortical than
medullary tumors. In adrenocortical adenomas, we have recently demon-
strated that enhanced angiogenic chemokines, especially CXCL12, in cor-
tisol producing adenoma (CPA), induced TILs, especially CXCR4 positive
T cells, which are involved in removing tumor cells of CPA harboring DNA
damages inflicted by excessive cortisol through promoting cell senescence
from tumor microenviroment. In adrenocortical carcinoma (ACC), PD-1
receptor and its ligand, PD-L1 have been considered to play pivotal roles
in immune checkpoint mechanism and to serve as potential markers re-
sponding to immunotherapy in various human cancers. In ACC, however,
conflicting results have been reported and recent clinical trials of the agent
targeting PD-L1 also provided lukewarm results in terms of therapeutic out-
come of ACC patients. In TILs, recent study demonstrated the better clinical
outcome in the pediatric ACC patients harboring a high CD8+-CTL count.
In our recent study of adult ACC cases, CD8 count was significantly cor-
related with TILs but also with CD4 and Treg or FOXP3 counts. PDL-1 sta-
tus in carcinoma cells of ACC , was also significantly correlated with TILs
and CD8 counts but also with CD4 count in the tumor and PD-L1 positive
carcinoma cells were less than 1% in all 15 cases examined. In pheochro-
mocytoma, results of our recent study in 39 cases revealed that TILs were
not as abundant as other malignancies but CD8 counts as well as vascularity
examined by CD31 positive endothelial cells served as the prognostic factors
in well differentiated pheochromocytoma. In addition, as previously report-
ed, CD68/CD163 positive macrophages appeared to play roles in biological
behavior of well differentiated pheochromocytoma.
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Circulating microRNAs in the differential diagnosis of benign and
malignant adrenocortical tumours

Peter Igaz

Chair of Endocrinology, Department of Internal Medicine and Oncology,
Faculty of Medicine, Semmelweis University, Budapest, Hungary

MicroRNAs, the endogenous mediators of RNA interference have been
shown to be helpful as markers of malignancy and prognosis in various neo-
plasms. The use of microRNAs as biomarkers has been greatly expanded
with findings showing their secretion into body fluids (liquid biopsy). Mi-



croRNAs are released both passively due to necrosis and inflammation, and
actively in extracellular membrane vesicles (exosomes, microvesicles) or in
macromolecular complexes. Circulating microRNA can be determined both
from unfractionated plasma/serum samples or from extracellular vesicles.
The preoperative diagnosis of adrenocortical cancer (ACC) is difficult and
relies mostly on imaging. The applicability of circulating microRNA for the
differential diagnosis of benign and malignant adrenocortical tumours has
been investigated in some studies. The most reliable circulating microR-
NA for the diagnosis of adrenocortical cancer appears to be miR-483-5p.
Overexpressed miR-483-5p showed a specificity approaching 100 %, and
sensitivity of almost 90 % for ACC diagnosis in different studies on both
unfractionated serum and extracellular vesicles. However, miR-483-5p was
not significantly different in ACC compared to adrenal myelolipoma. Other
microRNAs, such as underexpressed miR-195 might be promising mark-
ers. Circulating microRNAs can be exploited for the follow-up of ACC that
could be of major clinical relevance. The circulating microRNA expression
profiles in cortisol-secreting and hormonally inactive adrenocortical tu-
mours are also different. Circulating microRNA markers for the two major
forms of primary aldosteronism (unilateral adenoma and bilateral adrenal
hyperplasia) have also been identified. Circulating microRNAs are prom-
ising markers, but there are still major differences among the findings on
circulating microRNA by different research groups and therefore uniform
methodologies and larger cohorts are needed to reduce interassay variability
and to increase their reliability.
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ACC - what’s new today; where is hope tomorrow
Gary Hammer
University of Michigan Rogel Cancer Center

Adrenocortical Carcinoma (Adrenal Cancer or ACC) is a rare malignancy.
It requires multidisciplinary care to manage the multiple endocrine and on-
cologic manifestations of the disease. We will use the recently published
international ACC Guidelines to illustrate essential components of the stan-
dard of care work-up, diagnosis, and management of ACC. As an under-
standing of genetics is becoming increasingly mainstream in cancer biology
and care including adrenocortical carcinoma (Adrenal Cancer or ACC), we
will discuss the burgeoning work in endocrine genetics and current efforts
to translate such work into better strategies for diagnosis and for the devel-
opment of targeted therapies for the treatment of adrenal cancer. Additional
goals of this talk are to understand the role of genetics in the pathobiology
of adrenal cancer and to discuss how such knowledge is transforming how
we care for our patients.
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The environment and male fertility, will we disappear?

Aleksander Giwercman

Department of Translational Medicine; Lund University; Malmo, Sweden

From an evolutionary point of view, reproduction is one of the key events.
Thus, any potential threat to human fertility, needs to be taken seriously
by researchers as well as the general public. In 1992 a meta-analysis of 63
published papers, indicated almost 50% reduction of sperm counts during
the period 1940 to 1990. Since then, the discussion on whether the sperm
numbers are decreasing or not has divided the scientific world into believers
and non-believers. A concomitant rise in the incidence of testicular cancer
and, possibly, even congenital malformations of male genitalia, has been
claimed as support to the hypothesis of negative secular trend in male re-
productive function. The rapidity by which these changes have occurred
has pointed to non-genetic causes — life style changes and/or environ-
mental exposure to so called endocrine disrupters (ED). Whereas animal
studies have shown that ED given in sufficiently high doses, may possess
a negative effect on male reproduction we are still looking for a “smok-
ing gun” in the context of human exposure. So far, relatively weak asso-
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ciations between exposure to ED — at doses normally found in humans —
and semen parameters, have been reported. However, it has been hypoth-
esized that male reproductive organs are mostly vulnerable to the negative
effect of ED, during early fetal period. Human studies, linking fetal exposure
to male reproductive function are still very scarce and, therefore, not yet
conclusive. During the next few years we can expect more robust data based
on utilization of several biobanks of maternal blood obtained during early
pregnancy. However, recent research has indicated the impaired male fertili-
ty may be associated with increased risk of long-term comorbidity including
metabolic and cardiovascular diseases, osteoporosis as well as cancer. With
up to 40% of men having — from fertility point of view — suboptimal sperm
counts, the threat to the human race may not only be related to suboptimal
fertility rates but also to reduced life expectance and unhealthy aging.
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The bad cocktail of endocrine disruptors

Andreas Kortenkamp

Brunel University London, College of Health, Medicine and Life Sciences,
Division of Environmental Sciences, Uxbridge, Middlesex, United
Kingdom

Several lines of evidence fuel concerns about endocrine disruptors and hu-
man health: First, there are increasing trends of endocrine-related disorders
such as endocrine cancers, neurodevelopmental disorders, diabetes, thyroi-
dal diseases, and congenital malformations. Second, several widely used
chemicals have been linked to such disorders in epidemiological studies and
experiments with laboratory animals. Although human exposures involve
many endocrine disruptors simultaneously, these efforts have largely fo-
cused on single chemicals. Using the example of declines in male reproduc-
tive health, this presentation summarises the state of the art of experimental
mixture studies with chemicals known to disrupt male sexual development.
These studies show that risk assessments should consider combined ex-
posures to bisphenols, polychlorinated dioxins, polybrominated diphenyl
ethers, analgesics, parabens, phthalates, triclosan and azole pesticides to-
gether. The first mixture risk assessment with focus on declines in semen
quality which considers all these chemicals together is presented. It shows
that current exposures of the general population are several-fold higher than
levels judged to be tolerable. Bisphenols, dioxins and analgesics make the
largest contribution to combined risks to semen quality. This analysis calls
for substantial reductions in exposures to several chemicals to protect the
developing foetus and childhood, life stages vulnerable to impacts on semen
quality. It helps prioritise those chemicals that should be targeted to achieve
the greatest impact on risk mitigations. The findings provide explanations
for reports of substantial declines in semen quality in Western countries.
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Micro(nano) plastics, a real threat or not?

M Ramiro Pastorinho

Biology Department and CHRC (Comprehensive Health Research Centre),
University of Evora, Portugal.

Environmental pollution by microplastics has been transcending usual stake-
holders (such as policymakers and scientists) to become a public concern.
The conspicuous, widespread occurrence of (micro)plastics together with
the publicization by the media of its potential impacts on wildlife and human
health have contributed for this state of affairs. Microplastics, typically de-
fined as plastic particles smaller than 5 mm, have been detected throughout
the marine, freshwater and terrestrial environment, as well as in many items
commonly consumed by/in contact with humans. This pervasive presence
makes Human exposure certain (but exposure-dose has yet to be estab-
lished). Some microplastic fibers and particles are small enough to become
internalized and transported within the body. Moreover, they include added
chemicals (from the production process) and can act as “chemical sponges”
that sequester and, subsequently, release toxic xenobiotics. However, critical
data are lacking to accurately estimate human exposure and effects: small
sized microplastics (<100 pm) are seldom measured (and some sources are
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virtually ignored); the methods for identifying and measuring the particles
is highly variable between studies rendering their comparison difficult and
leading to under or overestimations; most studies do not identify the poly-
mers present in the analyzed samples, which constitutes a problem since
each polymer has different additive chemicals and affinities for contami-
nants; sample analysis results seldom include mass measurements; studies
of human and animal health effects are too few and too limited, and those
available test for unrealistic doses; most human exposure media are not sam-
pled, while others are over studied (i.e., seafood ingestion). This leads us to
inevitably conclude that, despite the acceleration in scientific research into
the effects of microplastics exposure, no broad conclusions toward human
health can, at this point, be drawn. However, “absence of evidence is not
absence of presence” and further research is binding.
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all available EP reduce androgen levels, independently of estrogen dosage
and progestin type. As for estrogens, in the last years COCs containing low
and very-low doses of ethinyl estradiol have been developed, in order to
reduce the risk of side effects, but potentially leading to hypoestrogenism.
Despite this strong pathogenetic background, in the vast majority of studies
the use of oral EP did not significantly affect sexual desire, whereas data on
non-oral forms of EP are scarce. On the other hand, EP seem to change fe-
male perception of male attractiveness with a weaker preference for cues of
genetic fitness. Low-level evidence also suggests that EP induce a reduction
in orgasm frequency. While the effect of oral EP on vaginal lubrication and
vulvovaginal atrophy are controversial, no negative effects with the vaginal
ring have been reported on these aspects. Finally, oral EP have been associ-
ated with an increased risk of painful bladder syndrome.

DOI: 10.1530/endoabs.70.S8.2

PCOS: from Genetics to Treatment
$8.1

Abstract unavailable

$8.2

Estroprogestins and female sexuality
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of Florence

Estroprogestins (EP) are the short-acting hormonal contraceptives most
commonly used in Europe, and include combined oral contraceptives
(COCs), the patch, and the vaginal ring. Although the safety and efficacy of
EP have being extensively investigated, scarce and controversial evidence is
available on their impact on female sexuality. The potential negative effects
of EP on female mood and desire are hypothesized to derive from sex ste-
roids altering the interplay between neurotransmitters in specific brain areas.
Detrimental effects on arousal, lubrication and orgasm have been attributed
to changes peripheral concentration in both androgens and estrogens. In fact,
EP suppress ovarian synthesis of androstenedione and testosterone and also
reduce free androgen levels by increasing the hepatic production of sex hor-
mone binding globulin (SHBG). The progestin component may influence
such increase in SHBG, since progestins with androgenic activity induce a
less pronounced increase than those with antiandrogenic activity. However,
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Current insights into the genetics of polycystic ovary syndrome
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Polycystic ovary syndrome (PCOS) is the most common endocrine disorder,
affecting 10—-18% of women of reproductive age. Based on the Rotterdam
consensus, PCOS is diagnosed by at least two of the following three cri-
teria: oligo- or anovulation, hyperandrogenism, and polycystic ovaries on
ultrasound. Thus, four different phenotypes can be recognized. In addition,
PCOS is also a metabolic disorder since many affected women present with
obesity, insulin resistance and associated metabolic comorbidities. This
makes PCOS a very heterogeneous disease and explains why, despite its
prevalence, the pathophysiology is still not understood.

Genetic predisposition and environmental exposure are thought to play a
major role in the pathophysiology of PCOS. Recent genome-wide associa-
tion studies (GWAS) in women of Han Chinese and Western European de-
scent have identified several genetic loci associated with PCOS. Importantly,
these PCOS-susceptibility loci account for maximally 10% of the estimated
heritability, suggesting that there is missing heritability. It will be important
to determine whether the different diagnostic criteria for PCOS account for
different biological subtypes with a distinct genetic architecture. Studies are
ongoing to address this question.

In addition, variants with a lower allele frequency, not detected by GWAS,
may contribute to this missing heritability. Recent studies have identified
rare PCOS-specific variants in anti-Miillerian hormone (AMH) and its recep-
tor (AMHR?2). This strongly suggests that serum AMH is not only a marker
for the polycystic morphology in PCOS, but that aberrant AMH signaling
may also contribute to the pathophysiology of PCOS.

In conclusion, the technical advancement in sequencing techniques allows
for improved genotype-phenotype studies. Combined with functional stud-
ies, this will aid in deciphering the potentially different biological mecha-
nisms involved in PCOS.
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Endocrine targets related to COVID19 infection

Daniel J Drucker

Tanenbaum Research Institute, Mt. Sinai Hospital, Canada

SARS-CoV-2 infection produces greater morbidity and mortality in people
with cardiovascular disease, diabetes, and obesity, raising the possibility that
the consequences of viral infection are modulated directly and indirectly by
the endocrine system. Hospitalization and severity of illness is more com-
mon in males, further suggesting that sex, possibly male and female sex hor-
mones, modifies the host response to coronavirus infection. SARS-Co-V-2
cellular infection requires ACE2, as well as associated proteases, including
TMPRSS2. These molecules are widely expressed in cardiometabolic or-
gans, and the gastrointestinal tract, and to a lesser extent, in the endocrine
and exocrine pancreas. Notably, TMPRSS?2 is regulated by sex steroids, and
clinical trials are examining whether disruption of steroid control of TM-
PRSS2 expression might be therapeutically useful in SARS-CoV-2 infec-
tion, Viral infection may also modify the host susceptibility to autoimmune
disease, through dysregulation of humoral and cellular immunity and cyto-
kine expression. Although SARS-CoV-2 infection has not been associated
with widespread endocrine dysfunction beyond that commonly seen with
critical illness, case reports of automimmune endocrine disease, including
type 1 diabetes, have been described. The use of dexamethasone in severely
ill individuals with SARS-CoV-2 prompts evaluation of potential endocrine
consequences ensuing from sustained high dose glucocorticoid adminis-
tration. Herein I will review the endocrine consequences of SARS-CoV-2
infection, highlight key knowns and unknowns, and discuss principles for
linking coronavirus infection to disorders of the endocrine system.
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How strong is obesity as a risk factor for COVID-19 patients?
Matteo Rottoli

Surgery of the Alimentary Tract, Sant’Orsola Hospital, Alma Mater Stud-
iorum University of Bologna, Italy

Objective

Specific comorbidities and old age create a greater vulnerability to severe
Coronavirus Disease 19 (COVID-19). While obesity seems to aggravate the
course of disease, the actual impact of the body mass index (BMI) and the
cutoff which increases illness severity are still under investigation. The aim
of the study was to analyze whether the BMI represented a risk factor for
respiratory failure, admission to the intensive care unit (ICU) and death.
Research Design and Methods

A retrospective cohort study of 482 consecutive COVID-19 patients hospi-
talised between March 1 and April 20, 2020. Logistic regression analysis
and Cox proportion Hazard models including demographic characteristics
and comorbidities were carried out to predict the endpoints within 30 days
from the onset of symptoms.

Results

Of the 482 patients included in the study, 202 (41.9%) had a BMI<25 kg/m?,
176 (36.5%) had a BMI between 25 and 29.9 kg/m?, and 104 (21.6%) were
obese (BMI>30 kg/m?). In the group with obesity, 20 patients (4.1%) had
a BMI2>35 kg/m”. A total of 18 patients (3.7%) had a BMI <20 kg/m> Hy-
pertension and type 2 diabetes were reported in 76 (72.8%) and 27 (26%)
patients with a BMI>30 kg/m?, respectively. Among patients with obesity,
54 (51.9%) experienced respiratory failure, 38 (36.4%) were admitted to
the ICU, 26 (25%) required mechanical ventilation, and 31 (29.8%) died
within 30 days from the onset of symptoms. At logistic regression analysis,
a BMI between 30 and 34.9 kg/m? significantly increased the risk of respira-
tory failure (OR: 2.32; 95% CI: 1.31-4.09, P=0.004), and admission to the
ICU (OR: 4.96; 95% CI: 2.53-9.74, P<0.001). A significantly higher risk
of death was observed in patients with a BMI>35 kg/m? (OR: 12.1; 95% CL:
3.25-45.1, P<0.001).

Conclusions

Obesity is a strong, independent risk factor for respiratory failure, admis-
sion to the ICU and death among COVID-19 patients. Whereas a BMI=>30
kg/m? identifies a population of patients at high risk for severe illness, a
BMI 235 kg/m? dramatically increases the risk of death.
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Inhibition of glutaminases as a potential novel treatment for

SDHB-associated pheochromocytomas/paragangliomas
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of Molecular Genetics, Budapest, Hungary; *Hungarian Academy of Sciences
and Semmelweis University, Molecular Medicine Research Group, Budapest,
Hungary; °Semmelweis University, Department of Medical Biochemistry,
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Pheochromocytoma/paragangliomas (Pheo/PGL) are rare neuroendocrine
cancers with strong genetic background. Mutations in the SDHB subunit of
succinate dehydrogenase (SDH) predispose to malignant disease with lim-
ited therapeutic options and poor prognosis. Novel prognostic markers and
therapeutic targets are required to decrease the high mortality rate. Glutami-
nases play a crucial role in the metabolism of SDH impaired tumor cells. By
using a host of cellular and molecular biology techniques in 2D and 3D cell
culture formats we show that the proliferation of rat Pheo cell line PC12 is
not affected negatively by the inhibition of SDH either by siRNA directed
against SDHB or treatment with SDH inhibitors (itaconate and atpenin AS).
BPTES, a specific glutaminase-1 (GLS1) inhibitor successfully decreased
proliferation of SDH impaired PC12 cells. BPTES also significantly in-
creased the ratio of dead cells in the 3D model of SDH impaired PC12 cell
line. The role of GLS1 was assessed in 35 Pheo/PGL tumor tissues. Higher
GLS1 expression was associated with lower SDHB expression. In summary,
our data suggest that the SDH-associated malignant potential of Pheo/PGL
is strongly dependent on GLS-1 expression and glutaminases may serve as
novel prognostic and therapeutic targets.

DOI: 10.1530/endoabs.70.0C1.1

0C1.2

A Phase I1I randomized, controlled trial of a modified-release hydro-
cortisone formulation in the treatment of classic congenital adrenal
hyperplasia

Deborah Merke', Ashwini Mallappa', Wiebke Arlt?, Aude Brac de la
Perriere’, Angelica Hirschberg Linden*, Anders Juul®, John Newell-
Price®, Colin Perry’, Alessandro Prete?, Aled Rees®, Nicole Reisch’, Nike
Stikkelbroeck!?, Phillippe Touraine'!, Kerry Matlby'?, Peter Treasure!'?,
John Porter'? & Richard Ross®

'NIH, United States; *University of Birmingham, United Kingdom;
*Hopital Femme Mere Enfant, France; “Karolinska Institute, Sweden;
“Rigshospitalet, Denmark; *University of Sheffield Medical School,
United Kingdom; "University of Glasgow, United Kingdom; *University
of Cardiff, United Kingdom; “University of Munich Hospital, Germany;
'"Radound University, Netherlands; ''Sorbonne Université, France;
”Diurnal Ltd, United Kingdom; *Peter Treasure Statistical Services,
United Kingdom

Background

Patients with classic congenital adrenal hyperplasia due to 21-hydroxylase
deficiency (21-OHD-CAH) have poor health outcomes due to failure of cur-
rently available glucocorticoid preparations to control adrenocorticotropic
hormone-driven androgen excess. We investigated whether modified-release
hydrocortisone (MR-HC), which mimics the physiological circadian cortisol
rhythm, could improve androgen control.

Methods

122 patients with 21-OHD-CAH were randomized to receive either MR-HC
or standard glucocorticoid therapy (hydrocortisone, prednisolone, predni-
sone and dexamethasone). Patients underwent 24-hour profiling of serum
17-hydroxyprogesterone (17-OHP) at baseline and for dose titration at 4 and
12 weeks. The change in mean 24-hour serum 17-OHP standard deviation
score (SDS) at 24 weeks was defined as the primary outcome.
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Results

Both groups achieved better hormonal control at 24 weeks compared to
baseline. The change from baseline in 17-OHP SDS was significantly great-
er in MR-HC patients at 4 (P=0.007) and 12 (P=0.019) weeks, but not at 24
weeks. In post-hoc analyses at 24 weeks, a greater reduction was observed
in the MR-HC group for the 17-OHP SDS score between 07:00 h and 15:00
h (P=0.044) and 17-OHP AUC (P=0.025). Good disease control (17-OHP
<36 nmol/l (<1200 ng/dl) measured at 09:00 h), was achieved more often
in the MR-HC group than the standard glucocorticoid group (90% vs 71%,
P=0.0018). The variability of 17-OHP over 24 hours was reduced in the
MR-HC group compared to standard glucocorticoid therapy (P=0.0001).
Serum androstenedione 24-hour AUC demonstrated a greater reduction
in the MR-HC arm (ratio of geometric LS means of MR-HC divided by
standard glucocorticoid: 0.636; 95% CI: [0.450, 0.900]; P=0.0110). At 24
weeks, the MR-HC and standard glucocorticoid groups were on similar glu-
cocorticoid hydrocortisone equivalent doses (30 vs 31 mg). There were no
safety concerns during the study. There were no adrenal crises in the MR-
HC group compared with three (4.9%) in the standard glucocorticoid group.
Glucocorticoid stress dosing was reported by 26 patients (42.6%) in the MR-
HC group and 36 patients (59.0%) in the standard glucocorticoid group.
Resumption of regular menses occurred in 5 patients (4 MR-HC, 1 standard
glucocorticoid). The partners of two patients in the MR-HC group became
pregnant during the study; one had a history of testicular adrenal rest tissue
with documented sperm count improvement on MR-HC.

Conclusion

Six months of MR-HC therapy improved the biochemical control of
21-OHD-CAH in the morning and early afternoon with lower circadian
variability and increased patient-reported benefits.
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The metabolic interplay occurring between the tumor microenvironment and
cancer cells may represent a potential target for novel anti-cancer approach-
es. Among stromal components, adipocytes and adipose precursors have
been shown to actively participate in tumor progression in several solid ma-
lignancies. In adrenocortical carcinoma (ACC), a rare endocrine neoplasia
with a poor prognosis, cancer cells often infiltrate the fat mass surrounding
the adrenal organ, enabling a possible crosstalk with the adipose cells. The
molecular biology underlying adrenocortical carcinoma (ACC) develop-
ment and growth remains to be fully elucidated.

We set up an in vitro co-culturing system to study the effects of human
white adipose stem cells (ASCs) on the ACC H295R cell line, in order to
investigate the role of the adipose microenvironment on ACC evolution. Cell
proliferation rate significantly increased in both ASCs (2.6-fold, P<0.001)
and H295R cells (1.4-fold, P <0.005) after 9 day co-culture compared to the
mono-culture condition, with a parallel increase in glucose uptake (2.1-fold,
P<0.001 and 1.2-fold, P<0.001, for ASCs and H295R respectively).
When co-cultured with ASCs, H295R cells showed a significant increased
cell migration rate (1.8-fold, P<0.05 at 48 hours) and expression of migra-
tion-related protein (i.e. FAK, RhoA and Fascin-1), as well as a higher inva-
sion ability (1.6-fold, P<0.001). A reciprocal influence of the two cell types
was further demonstrated by assessing H295R cells ability to influence ASC
differentiation, resulting in a significant decrease in the expression of stem
genes, such as Bmil, Nanog and Oct-4 (2.8, 3.1 and 1.3-fold, respectively)
and an increased expression of the myofibroblast-like marker a-SMA. Fur-
thermore, in vitro-induced differentiation of ASCs in the presence of H295R
cells resulted in an impaired adipocyte maturation, as indicated by the signif-
icant decrease observed both in the expression of specific markers, such as
Adiponectin, FABP4 and HSL (0.28, 0.25 and 0.27-fold, respectively) and
intracellular lipid content (0.58-fold, P<0.001).



In conclusion, our results support the occurrence of a specific crosstalk be-
tween ACC and its adipose microenvironment, leading to cancer cell repro-
gramming associated with increased invasiveness, opening new perspectives
for the development of more effective therapeutic approaches.

Funds: Associazione Italiana Ricerca sul Cancro (AIRC) Investigator Grant
to M. L. (grant # 1G2015-17691).

Keywords: adipose precursors, adipogenesis, invasion, cancer, cell repro-
gramming.
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Context

Adrenocortical carcinoma (ACC) are endocrine malignant neoplasms as-
sociated with severe aggressiveness. Tumour-related glucocorticoid excess
occurs in 60% of patients and is associated with poor prognosis. First clin-
ical trials using immune checkpoint inhibitors are quite unsatisfactory and
treatment advancements are urgently needed.

Recently, we characterized tumour-infiltrating lymphocytes (TILs) in ACC
and identified the detrimental dependency of immunosuppressive effects of
glucocorticoids. In this study, we analyse the impact of the checkpoint mark-
ers programmed-death 1 (PD1) and its ligand PD-L1 on patients” outcome
and treatment response as additional factor on resistance to immunotherapy.
Methods

We performed immunofluorescence analysis quantifying the expression of
the checkpoint marker PD-1 and PD-L1 in 58 primary ACC. Furthermore,
we correlated its presence with clinical data.

Results

Most ACCs show infiltrates of T-cells (86.3%, 7.65 cells/HPF) both cy-
totoxic (84.3%, 5.70 cells/HPF) and helper cells (74.0%, 6.68 cells/HPF)
and Tregs (49.3%, 0.75 cells/HPF). Interestingly, the CD3*, CD4* and
CD8* ACC-infiltrating immune cells were associated with better overall
survival (HR for death: 0.45, 95% CI : 0.25-0.87, P=0.016; 0.47; 95% CI
: 0.23-0.67, P=0.001; 0.39; 95% CI : 0.26-0.85, P=0.013; respectively).
Moreover, T helper cells were negatively correlated with glucocorticoid ex-
cess in localized, non-metastatic ACC and even in local recurrences and
metastases (P=0.049 and P=0.006; respectively). In addition, 36% of ACC
show intra-tumoral expression of PD-1 positive tumour-infiltrated lympho-
cytes (15+30 cells/HPF), while 83% (34+82 cells/HPF) of ACC tumour
cells were positive for PD-L1. Interestingly, all tumours with PD-1/PD-L1
expression correlated with immunosuppressive glucocorticoid excess and
thus were in the poor prognosis group characterized by immune depletion.
Conclusion

First, tumours of ACC patients are characteristically infiltrated by CD3*,
CD4* and CD8" T cells that positively influence patients’ overall survival.
However, ACC were less infiltrated by CD4" T cell in presence of gluco-
corticoids. Second, ACC tumours often have increased, but heterogeneous
expression of immune checkpoint molecule PD-1/PD-L1 on tumoural and
infiltrating immune cells predominantly under glucocorticoid excess condi-
tions. Hence, examine the molecular checkpoint markers considering gluco-
corticoid secretion may be an option in order to predict patients” outcome
and treatment response to immunotherapy.

DOI: 10.1530/endoabs.70.0C1.4

OC1.5

The utility of salivary cortisol and cortisone measurement in the
assessment of cortisol secretion in adrenal incidentalomas

Basil Issa', Brian Keevil', Neethu Graham', Grace Ensah', John Belcher?,
Anthony Fryer® & Fahmy Hanna®

'"Wythenshawe Hospital, Wythenshawe, United Kingdom; *The University
of Manchester, United Kingdom; *University hospital of north Midlands,
United Kingdom

22nd European Congress of Endocrinology 2020

Backgound

Adrenal incidentalomas (AI) are lesions that are incidentally identified
while scanning for other conditions. The European Society of Endocri-
nology guidelines recommend that all patients with Al should undergo an
overnight dexamethasone suppression test (ONDST) for the evaluation of
autonomous cortisol secretion as defined by failure of suppression of corti-
sol to <50 nmol/l. The reported prevalence of this is high (50% of patients
in a recent publication) and may be linked to an increase risk of cardiomet-
abolic complications in these patients. The ONDST requires attendance to a
health care facility and venepuncture. Cortisol and cortisone measurements
can also be taken on salivary samples which can be easily collected and post-
ed to the laboratory offering convenience to the patient. We therefore aimed
to assess the utility of these measurements in patients with Al

Methods

We retrospectively analysed the data of 112 patients with AI who under-
went an ONDST with measurement of post dexamethasone (0900 h) serum
cortisol and salivary cortisol and cortisone and serum and salivary cortisol
and salivary cortisone at around midnight the night before. Both serum and
salivary samples were analysed with liquid chromatography-tandem mass
spectrometry. Statistical analysis was done using SPSS.

Results

There were 64 female and 48 male patients mean age 64, 31 with bilateral
adenomas. 48 (43%) failed to suppress there cortisol to <50 nmol/l. There
was a strong correlation between salivary cortisone and serum cortisol post 1
mg dexamethasone (R? Linear 0.907). No correlation was observed between,
serum and salivary cortisol post dexamethasone, or midnight salivary corti-
sol and cortisone and serum cortisol post dexamethasone.

Discussion

In an ONDST for Al patients, post dexamethasone, salivary cortisone cor-
relates very strongly with serum cortisol and could therefore be used as an
alternative sampling method in the ONDST as a simple test (when available)
for the evaluation of cortisol secretions in patients with AI which does not
require venepuncture or attendance to hospital. We have demonstrated that
the prevalence of autonomous cortisol secretion in patients with Al is high
and is in line with data that has been reported in the literature recently.
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Background

Adrenocortical carcinoma (ACC) has an aggressive but heterogenous be-
haviour. ENSAT stage and Ki67 proliferation index are used to predict clin-
ical outcome but are limited in distinguishing patients with best outcome.
We aimed to validate the prognostic role of clinical and histopathological
parameters alone or combined by applying a previously proposed points-
based score (MGRAS, Lippert JCEM 2018) to a large multicentre cohort
of ACC patients.
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Methods

International multicentre retrospective study including ACC patients who
underwent adrenalectomy from 2010-2019. Acquired covariates include
age at diagnosis, presence of steroid- or mass-related symptoms, ENSAT
stage, tumour resection status, Ki67, progression-free survival (PFS), and
disease-specific survival (DSS). Each parameter’s prognostic value was
tested by univariable analysis and PFS and DSS were the primary and sec-
ondary endpoints, respectively. Additionally, we evaluated the prognostic
performance of mGRAS calculated as follows: age (<50 yr=0; 250 yr=1),
symptoms (no=0; yes=1), ENSAT stage (1-2=0; 3=1; 4=2), resection
status (RO=0; RX=0.5; R1=1; R2=2), and Ki67 (0-9%=0; 10-19%=1;
220% =2 points), generating four mGRAS groups: 0-1, 2-3, 4-5, and 6-9.
Survival curves were plotted via the Kaplan-Meier method. The discrimina-
tive performance of mGRAS and its components were compared using the
Harrell’s C-index and Royston-Sauerbrei’s R?_ statistic.

Results

We screened 1075 patients from 14 centres; 946 patients met the inclusion
criteria (median age 50 years; 61.9% females). Univariable cox regression
showed that mGRAS and its components significantly influenced both PFS
and DSS. With PFS, mGRAS showed superior prognostic discrimination
(C-index 0.71, R? 0.29) compared to its components: symptoms (C-index
0.57, R’D 0.08), ENSAT stage (C-index 0.67, RzD 0.21), resection status
(C-index 0.60, R’ 0.18), and Ki67 (C-index 0.65, R°_ 0.21). mGRAS di-
vided the cohort into four groups with median PFS of 1s1. 6, 33.0, 9.8, and
6.0 months. Similarly, with DSS, mGRAS showed superior discrimination
(C-index 0.76, R? 0.44) compared to symptoms (C-index 0.60, R 0.15),
ENSAT stage (C-index 0.72, R? 0.35), resection status (C-index 0.64, R?
0.25), and Ki67 (C-index 0.68, R?, 0.31). Median DSS for the mGRAS
groups were 248.8, NR, 66.0, and 18.1 months.

Conclusion

The prognostic performance of mGRAS is superior to that of individual clin-
ical and histopathological parameters. This simple score will be valuable in
guiding personalised treatment decisions in patients with ACC, e.g. the need
for adjuvant mitotane and frequency of monitoring.
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Bilateral Adrenal Hyperplasias (BAH) are responsible for approximately
10% of ACTH-independent Cushing syndrome and are classified as either
micronodular or macronodular. Whereas Primary Pigmented Nodular Ad-
renocortical Disease (PPNAD) and isolated Micronodular Adrenal Disease
(iIMAD) are two types of micronodular hyperplasia, Primary Macronodu-
lar Adrenal Hyperplasia (PMAH) is a macronodular BAH. These tumors
are classified differently based on clinical, histological and genetic features
but they all share a dysregulation of the cyclic AMP/protein kinase (PKA)
pathway, a molecular signaling system that is essential for the synthesis and
secretion of glucocorticoids. We investigated the molecular differences be-
tween the various types of BAHs using a proteomic approach on normal
tissue, iMAD, PPNAD and PMAH. In total, we identified 37 proteins differ-
entially expressed between these diagnostic groups. Most of these proteins
are involved in metabolism and mitochondrial function, which is consistent
with prior transcriptomic data as well as the secretory status of BAH. We
are currently comparing all “-omics” for consistency and/or important dif-
ferences. Interestingly, each BAH (iMAD, PPNAD and PMAH) has its own
proteomic signature and can be separated by primary component analysis
highlighting differences in molecular pathways. We propose that the 37
proteins identified here may provide new clues for the formation of these
neoplasms, how they link to the PKA pathway, and importantly assist in
their clinical diagnosis.
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Background/Aim

X-linked hypophosphatemia (XLH) is a rare disease caused by PHEX
mutation, leading to elevated FGF23, renal phosphate wasting, hypophos-
phatemia, insufficient 1,25(OH),D synthesis. Clinically, it manifests with
rickets including leg deformities, poor growth, dental abscesses, craniosyn-
ostosis, and hearing loss. Beyond conventional treatment (phosphate sup-
plements +active vitamin D), burosumab is pathogenetic anti-FGF23 thera-
peutic approach, whose efficacy was demonstrated in clinical trials on 1-12
years-old children affected with XLH. Here, we prospectively assessed the
efficacy and safety of burosumab on a large cohort of children in clinical
practice, including adolescents> 13 years of age at moment of treatment.
Patients/methods

57 XLH-children (36 girls/21 boys; 9.1£8.9 years; including 10 adoles-
cents > 13 year-old, 14.5+1.2 years) were switched from conventional ther-
apy to burosumab.

Objectives

The primary end-point was the change from baseline (MO) to 12 months
(M12) in the rachitic lesions evaluated through knee MRI by measuring of
the maximum width of physis and the transverse extent of widening. The
secondary end-points were the changes in biochemical (serum phosphate
(sP), TmP/eGFR, ALP, 1,25(OH)2D, PTH), clinical parameters (height-
SDS, function evaluated through 6-minutes walking test [EMWT]), inci-
dence of dental-hearing-neurological manifestations and safety (incidence
of any adverse events, nephrocalcinosis, hyperparathyroidism). In France,
the target sP was>1.2 mmol/l (>3.7 mg/dl).

Results

1-year treatment with burosumab significantly reduced the disease activity,
as shown by reduction of the transverse extent of widening and the maximum
width of medial physis by 50% and 44% (M0—M12: 62+34 — 31+20%;
5.5%2.1 > 3.2+ 1.4 mm, P=0.00 for all, respectively). This was associated
with significant reduction in ALP (MO — M12: 418+ 150 — 299+ 146U/,
P=0.006) and improvement in physical ability expressed as age-adjusted
6MWT-SDS (MO — M12: -3.3+1.3 — —2.8+1.3, P=0.03). As expect-
ed, we found a rescue of phosphate wasting (MO—>M12:sP 0.73+£0.12 —
1.19£0.15 mmol/l, TmP/eGFR 0.62+0.12 — 1.07+0.17) and 1,25(0OH),D
synthesis (MO — M12: 25£15 — 79+£22 pg/ml); P=0.00 for all. There
were no significant changes in height-SDS and incidence of complications
after 1 year. The most common side effects were bone-muscular-abdominal
pain, headache, reactions at sites of injection. Adolescents showed high-
er baseline PTH levels, however, upon burosumab, PTH reduced overtime
(MO — M6 — M12: PTH 85+43 — 57+27 — 66+39 ng/l, P=0.7). Sec-
ondary hyperparathyroidism in adolescents was associated to a slower res-
toration of phosphate metabolism.

Conclusion

Our findings on efficacy and safety of burosumab confirm those of clinical
trials. Restoration of phosphatemia and endogenous calcitriol synthesis by



burosumab leads to healing of rickets, reduction of disease activity and im-
provement of physical function. XLH-adolescents show slower restoration
of phosphate wasting under burosumab likely due to secondary hyperpara-
thyroidism; noteworthy, the use of burosumab seems to control PTH in ad-
olescents.
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Background

Fibrodysplasia ossificans progressiva (FOP) is a rare, genetic and devastat-
ing disease characterized by progressive heterotopic ossifications (HO) in
muscles, tendons, ligaments and fascia. The formation of HO leads to severe
contractures and early death. There are no approved medications yet. The
STOPFOP team identified AZDO0530 (saracatinib) as a potent, low nanomo-
lar inhibitor of the mutant ALK?2 kinase which is the unique genetic driver of
this rare bone disease. AZD0530 was proven to be effective in representative
FOP mouse models. The European Union’s Innovative Medicines Initiative
(IMI) has provided funding to investigate the repurposing of this drug, origi-
nally designed for ovarian cancer treatment, to treat patients with FOP.
Methods

This is a phase 2a study, designed as an European multicentre 6-month
double blind randomized controlled trial (RCT) of AZD0530 vs placebo,
followed by a 12 month trial comparing open-label extended AZDO0530
treatment with historical control data. In total 20 FOP patients, aged 18 to
65 years, will be included with the classic FOP mutation (R206H). End-
points are objective change in heterotopic bone volume measured by low-
dose whole body computer tomography (CT) , [18F] NaF PET activity and
patient reported outcome measures (PROMS).

Discussion

Drug repurposing — using existing clinical molecules for new disease indi-
cations - presents an ideal solution for limiting risks in early clinical studies
where there is a supporting genetic rationale for the drug in question. This
is especially useful in rare diseases, as the study population is limited. Us-
ing existing assets and investments, may also allow more affordable pricing
once an indication is approved. AZD0530 would represent a rapidly trans-
latable therapy for FOP, having the significant advantage of extensive safety
data from over 28 registered clinical trials with AZD0530 involving over
600 patients. Trial registration EudraCT number 2019-003324-20
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Background

Primary hyperparathyroidism (PHPT) is characterized by an excessive
secretion of the parathyroid hormone (PTH) with normal or high calcium
levels. The gold standard therapy involves minimally invasive parathyroid-
ectomy with intraoperative PTH (ioPTH) monitoring. Different criteria have
been identified when predicting cure rates using ioPTH values.

Objective

To evaluate the percent ioPTH drop (AioPTH), the post-excision ioPTH, the
first post-operative day PTH/calcium ratio and their possible combinations
to predict persistent PHPT (PPHPT) after parathyroidectomy.

Methods

We retrospectively analyzed 211 patients who underwent parathyroidecto-
my with ioPTH for Primary hyperparathyroidism between 2008 and 2017
at the Department of Otolaryngology of S. Orsola Policlinic of Bologna.
Vienna Criteria were used to evaluate the PTH drop during the procedure.
By ROC curve we calculated AioPTH cut-off, the post-excision ioPTH cut-
off, the first post-operative day PTH/calcium ratio cut-off. We compare these
values with the Vienna Criteria.

Results

At the last follow-up, 16.4% of patients had normocalcemic PPHPT
(NormoPPHPT) and 6% had hypercalcemic PPHPT (HyperPPHPT). Ai-
oPTH<69.7% was associated with PPHPT with 66.7% sensitivity and
67.5% specificity. A post-excision ioPTH value =55 ng/ml was associated
with PPHPT, with 80.0% sensitivity and 77.0% specificity. A first post-oper-
ative day PTH/calcium ratio >23.58 was associated with PPHPT, with 62.5%
sensitivity and 79.8% specificity. PPHPT was more effectively identified
with the combination of AioPTH<69.7% and ioPTH post-excision 255 ng/
ml than with the Vienna Criteria (Area under curve, AUC, 0.832 vs 0.620;
P<0.001). When added to the combination, the first post-operative day
PTH/calcium ratio slightly but not significantly improved AUC (0.916;
P=0.187).

Conclusions

AioPTH<69.7% and post-excision ioPTH =55 ng/ml combined are able to
predict PPHPT and show a better accuracy than the Vienna Criteria. The
combination can thus be a useful tool in post-surgical PHPT follow up.
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Introduction

Glucocorticoid (GC)-induced osteoporosis is a widespread problem that is
accompanied with increased fracture risk. Currently, it is unknown whether
detrimental effects of GC therapy on bone are simply the consequence of
supraphysiological GC doses, or whether absence of the endogenous GC
rhythm also plays a role. In this study, we aimed to elucidate the importance
of the presence of a diurnal corticosterone (CORT) rhythm, the primary GC
in mice, for bone quality.

Methods & Results

We implanted female C57B1/6] mice with slow-releasing corticosterone
(CORT) pellets to blunt the rhythm in CORT levels without inducing hy-
percortisolism. Flattening of the CORT rhythm for 7 weeks reduced cortical
and trabecular bone volume (—8%; P <0.001 and —26%; P <0.05, respective-
ly), as determined by micro-CT analysis. Furthermore, tartrate-resistant acid
phosphatase (TRAP) levels were increased (+42%; P<0.01) while procol-
lagen type 1 N-terminal propeptide (P1NP) levels were decreased (—37%;
P<0.001) in plasma of mice with a flattened CORT rhythm, indicative of
a negative balance in bone remodeling. Double calcein labeling of bone in
vivo revealed a reduced bone formation, as reflected by a reduced miner-
al apposition rate (—20%; P<0.05), mineralizing surface per bone surface
(—23%; P <0.05) and bone formation rate per bone surface (—=39%; P<0.01).
Collectively, these perturbations in bone turnover and structure decreased
bone strength and stiffness (—15%; P<0.01 and —11%; P<0.01, respective-
ly), as determined by mechanical testing.

Conclusion

We demonstrate for the first time that flattening of the GC rhythm results in
an osteoporotic phenotype in mice. Our findings indicate that at least part
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of the fracture risk associated with GC therapy may be the consequence a
disturbed GC rhythm, rather than an excess in GC dose alone. Thus, reintro-
duction of a trough and/or peak in GCs could be a promising novel strategy
to prevent GC-induced osteoporosis.
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Background

Vitamin D is important to skeletal health and is standard care in conditions
with low BMD. Thyrotoxicosis caused by Graves’ disease (GD) leads to
increased bone turnover and reduced BMD. We aimed to test the hypothesis
that vitamin D supplementation would improve bone recovery in GD.
Methods

Using a double-blinded design, hyperthyroid patients with a first time diag-
nosis of GD were randomized to supplementation with vitamin D3 70 mg/
day or placebo as add-on to standard therapy with anti-thyroid drugs (ATD).
At baseline and nine months, we measured bone mass density, body com-
position and bone architecture using DXA and HRpqCT. Between-group
differences in change and response to ATD treatment were analyzed using
linear mixed modelling. In subanalysis, we tested for interaction between
the intervention and baseline vitamin status (insufficient (<50 nmol/l or re-
plete). (The DAGMAR study clinicaltrials.gov #NCT02384668).

Results

86 GD patients were included (86% females, mean age 41 +14). Compared
with placebo, nine months of vitamin D3 did not significantly improve bone
density or architecture. However, vitamin D3 tended to reduce gain in lean
body mass (—24%, P=0.08), fat mass (—49%, P=0.21) and body weight
(=33%, P=0.09). Vitamin D3 did not affect changes in plasma levels of thy-
roid hormones or TRADb. In response to ATD, BMD increased significantly
in hip 2% (95% CI : 1-4). Cortical porosity decreased, tibia =7% (95% CI :
—12 to —2) and radius —14% (95% CI : =24 to —3), and trabecular thickness
increased, tibia 5% (95% CI : 2-9) and radius 4% (95% CI : 1-7). Stiffness
and estimated failure load did not change significantly. Lean body mass in-
creased 10% (95% CI : 8—12). In subanalysis of all outcomes, the effect of
intervention did not differ between patients with a baseline insufficient as
opposed to replete vitamin D status.

Conclusion

In newly diagnosed GD, nine months of high dose vitamin D3 supplemen-
tation does not offer benefit in improving skeletal health but may adversely
affect restoration of body composition. Treatment of thyrotoxicosis is of ma-
jor importance to restore bone density and microarchitecture.
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Background
Vitamin D deficiency is a worldwide health issue that affects more than one
billion people. Few guidelines assess optimal dosing of vitamin D in general
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population, and although there is no international consensus, the optimum
dosing for vitamin D3 and mainly calcifediol is not known.

Objective(s)

To assess the efficacy of calcifediol in the treatment of vitamin D deficiency,
compared with therapeutic guidelines recommendations for cholecalciferol
in postmenopausal women.

Material and Methods

Phase III-1V, double blind, randomized, controlled, multicentre superiority
clinical trial approved by the corresponding Ethics Committees and Health
Authorities. Postmenopausal women with baseline levels of 25(OH)D <20
ng/ml were randomised to calcifediol 266 pg /month for 4 or 12 months
(standard and test regime), or to cholecalciferol 25000 IU/month (as per
therapeutic guidelines) for 12 months. Results from an interim analysis -
performed upon completion of month 4 visit by 100% of evaluable patients
- are presented and reported without unblinding subjects’ study treatments.
Both calcifediol groups are summarised for analysis.

Results

298 women were included in the ITT analysis. All demographic character-
istics were balanced amongst groups. Regarding analysis based on World
Health Organization classification for BMI (kg/m?), 41.3% were obese,
32.6% were overweight, 25,2% were normal weight and 1% were under-
weight. Due to limited sample size, underweight group is not considered
for analysis. When treatments are compared for BMI groups at Month 4,
mean change versus baseline and % subjects achieving 25(OH)D >30 ng/
ml resulted statistically significant (Table 1). When analysing per treatment
group,13.5% and 35% of women in the calcifediol group reached 25(OH)
D>30ng/ml at 1 and 4 months when compared to 0% and 8.2% respectively
in the cholecalciferol group (P<0.001). No relevant safety issues reported
for the present analysis.

Table 1
NORMAL OVERWEIGHT OBESE
Cal- Chole-  Cal- Chole- Calcife- Chole-
cifediol calciferol cifediol calciferol diol calciferol
(n=58) (n=17) (n=59) (n=38) (n=80) (n=43)
Mean
Change 16.6* 12.6 15.6™* 9.8 13.4* 8.9
(ng/ml)
% Subjects
with . *x *ox
25(0OH) 517 176 33.9 79 25 4.7
D>30

*P<0.05; **P<0.01; ***P<0.001.

Conclusions

Calcifediol shows a greater efficacy than cholecalciferol (as recommended
in therapeutic guidelines), for the treatment of vitamin D deficiency in post-
menopausal women independently of their BMI. A significant percentage of
patients on cholecalciferol group failed to reach recommended levels.
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Background

Osteoporosis is common in primary hyperparathyroidism (PHPT). It is also
an indication for parathyroidectomy in PHPT. Bone mineral density (BMD)
measured by dual-energy x-ray absorptiometry (DXA) increases after suc-
cessful surgery. Alendronate significantly increases BMD in PHPT patients
not undergoing surgery. It is not known whether surgery alone or in com-
bination with postoperative zoledronic acid more efficiently improves bone
health in PHPT.

Objective

To compare the effects of surgery alone with surgery in combination with
zoledronic acid on bone turnover and BMD in PHPT.

Methods

Randomized, double-blind, placebo-controlled study of PHPT patients with
osteoporosis including DXA and bone marker measurements at baseline,
1- and 2-year follow-up.

Patients

1-3 months after parathyroidectomy, 56 patients with PHPT were random-
ized to zoledronic acid (ZOL; f/m (25/3), mean age 67.9 yrs) or placebo
(PBO; f/m (22/6), mean age 69.0 yrs).

Results

BMD significantly improves 2 yrs after parathyroidectomy, with significant-
ly better scores at the femoral neck (FN) and lumbar spine (LS) in the ZOL
compared to the PBO group (Z-score in FN; P=0.045 and T- and Z-scores in
LS; P=0.039 and 0.017, respectively). Bone turnover markers (PINP, CTX,
ALP) decrease significantly more in the ZOL compared to the PBO group (P
<0.001 for all markers). Of the 18 patients who before surgery had received
bisphosphonates for >1 yr, BMD improved significantly in the femoral neck
and lumbar spine in the ZOL (n=10; P<0.001-0.01 for all) but only in the
lumbar spine in the PBO (n=8, P=0.03) group.

Conclusion

BMD increases after parathyroidectomy both with and without zoledron-
ic acid. However, BMD improves significantly more when combined with
postoperative zoledronic acid.
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Background

The Israeli-Georgian Program Diabetes in Pregnancy was initiated at the
Georgian Diabetes Center in 1997, with the aim to provide care for women
with diabetes. The Program has become possible as a result of Twinning
between Union of Diabetes and Endocrine Association and Israeli Diabetes
Association. It was initiated in 1997, and since then it successfully works,
being the longest and most sustainable Twinning program in Europe. The
aim to assess the efficacy of treatment in women with pre-GDM and GDM.
Methods

In total, 407 women with type 1 preexisting diabetes (mean age 23+6 yrs,
diabetes durations 12.4+7.5 yrs) and 119 women with gestational diabetes
(GDM) were enrolled in the study. The patients were divided into 4 groups
(Gr.):

Gr.1-223 patients who received specialized pre-conception care;

Gr.2—-118 patients enrolled in the program at< 10 weeks of gestation;
Gr.3-66 patients enrolled in the program at> 10 weeks of gestation;
Gr.4—119 women with GDM.

Results

At entry HbAlc(%) levels for Gr.1, 2, 3 and Gr.4 were: 8.12 (0.05), 9.08
(0.6), 8.09 (1.6), 6.7(0.9) respectively; By the end of preconcetion care
HbAlc levels in Gr.1-6.0(0.65)% were statistically lower in Gr.2 and 3
(P=0.000). By term HbAlc levels statistically decreased in all the groups
(P=0.024, P=0.000, P=0.000, respectively). The rate of spontaneous
abortions was lower in Gr.l1 (2.24%), than in Gr.2 (8.4%) P=0.000. In
Gr.1 patients percent of pre-eclampsia (0.44%) was lower, than in Gr.2
(8.4%) and Gr.3 (10.6%) (P1-2=0.0005; P1-3=0.0002). No statistical
difference between Gr.l and Gr.4 was revealed. In Gr.1 patients percent
of preterm deliveries was lower, than in Gr.2 and Gr.3 (P1-2=0.0014;
P1-3=0.0001). No statistical difference between Gr.1 and Gr.4 was re-
vealed. In Gr.1 patients percent of macrosomia was lower, than in Gr.2 and
Gr.3 (P1-2=0.0074; P1-3=0.0101); and in Gr. 1 and 4 (10.47-11.7%)
— no statistical difference was observed. Perinatal mortality was observed
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in Gr.1-1.79%, in Gr.2-4.23% in Gr.3—-7.5% and in Gr.4—1.68% (P1-
2=0.0944; P1-3=0.0129; P1-4=0.7265).

Conclusion

In patients with Pre-GDM and GDM good glycemia control during preg-
nancy significantly reduces the risk of spontaneous abortions, pre-eclamp-
sia, preterm delivery, and perinatal deaths. This program shows that proper
approach to pregnancy management in diabetes can be successfully imple-
mented even in low-to-middle income countries.
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Obesity is a major health problem commonly associated with severe comor-
bidities, including insulin resistance and type 2 diabetes mellitus (T2DM).
Emerging evidence suggests that production and secretion of certain micro
RNAs (miRNAs) are dysregulated under adverse metabolic conditions and
might exert a key role in the development and progression of different met-
abolic-related pathologies. However, the alteration of the plasma miRNA
profile under obesity condition and its pathophysiological implication in
insulin resistance and T2DM has not been fully explored. Here, we aimed
to explore the dysregulations of the miRNome landscape in human obesity
and to unveil the putative role/association of key altered miRNAs with basic
clinical characteristics in obesity. Specifically, an Affymetrix-miRNA 4.1
array was implemented in a pilot cohort of plasma samples from normo-
weight and obese patients (BMI<25 vs >30), and the main changes were
further validated in two independent cohorts of patients (n=221/n=20).
Moreover, different in vitro (using cell models derived from metabolic-tis-
sues) and in silico approaches were performed. Our results demonstrated a
profound dysregulation in the human miRNome under obesity conditions.
Interestingly, miR-4454 was consistently elevated in plasma of obese pa-
tients compared to control patients in all the cohorts, and was positively
associated with key clinical parameters related to insulin resistance (i.e. in-
sulin levels, HOMA-IR and HbA1b). We found that miR-4454 is mainly ex-
pressed in liver and prostate tissues. Consistent with this, in vitro treatment
with high-dose of insulin induced an overexpression of miR-4454 in liver
and prostate cell-line models (HEPG2 and RWPE-1, respectively). More-
over, forced overexpression of miR-4454 led to a marked downregulation
in the expression of insulin response-related genes (i.e. INSR, IRB, GLUT4)
and to a reduction in the activity of key proteins involved in insulin-sig-
naling pathways (i.e. AMPK and AKT). Additionally, miR-4454 overex-
pression resulted into a clear alteration of several key splicing factors and
spliceosome components associated with the development of T2DM (i.e.
ESRPI1, ESRP2, RBM45 and RNU2). Finally, our data showed that bariatric
surgery and the treatment with anti-diabetic/obesity drugs (biguanides or
statins) led to a reduction in plasma level of miR-4454, which is consistent
with a putative role and implication of miR-4454 in obesity. Altogether, our
results suggest that miR-4454 could be considered as a novel diagnostic
and/or therapeutic target for obesity and its associated comorbidities such
as insulin resistance and T2DM.
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Follistatin is a hepatokine found to be elevated in patients with type 2 dia-
betes (T2D) and promotes hyperglycemia in mice. We report that elevated
baseline circulating follistatin levels predict future T2D incidence in longi-
tudinal cohorts including up to 5274 individuals. Individuals with elevated
circulating follistatin had higher risk of developing type 2 diabetes during
follow-up of 4 years (IMI-DIRECT-METSIM, n=1079, Finland), 5 and 19
years (MDC-CC, n=4195, Sweden). The hazard ratios (HRs) for incident
T2D adjusted for multiple risk factors by quartiles of follistatin were 2.26
(95% CI: 0.98-5.22; P for trend=9.00E-16) for 4 years; 4.22 (95% CI: 1.38-
2.94, P for trend=0.012) for 5 years; and 1.36 (95% CI: 1.06-1.74, P for
trend=0.014) for 19 years. K-means clustering on 4-year follow-up cohorts
(IMI-DIRECT and its four sub-cohorts, in total n=1701, Denmark, Finland,
Sweden and the Netherlands) identified a fast glycemia progression sub-
group with higher follistatin and C-peptide levels. Circulating follistatin, ad-
ipose tissue insulin sensitivity and liver fat content were studied in a TDFS
cohort (n=210, Germany); and follistatin levels associated significantly
with adipose tissue insulin resistance and circulating follistatin was elevated
in non-alcoholic fatty liver disease (NAFLD). In human stem cell-induced
adipocytes, follistatin dose-dependently attenuated insulin-inhibited lipoly-
sis and increased free fatty acid release. To identify genetic factors that in-
fluence plasma follistatin levels, genome-wide association studies (GWAS)
was performed on MDC-CC (n=4239), and identified 13 genetic variants,
including rs780094 (P=1.11E-11), rs780093 (P=1.91E-11) and rs1260326
(P=2.77E-11) in strong linkage disequilibrium (LD) within the glucokinase
regulatory protein (GCKR) gene to be associated with plasma follistatin.
The results were replicated on SUMMIT-VIP cohort (n=885, UK, Italy and
Sweden). Regulation of follistatin production in liver cells by GCKR in ad-
dition to insulin and glucagon was confirmed in HepG?2 cells in vitro. Thus,
we present a new aspect and mechanism in the development of type 2 dia-
betes (T2D) which involves hepatokine follistatin. Elevated circulating folli-
statin predicts T2D, and may predispose to diabetes risk and NAFLD by pro-
moting adipose tissue insulin resistance and adipocyte free fatty acid release.
Liver follistatin secretion is regulated by insulin, glucagon and GCKR. Our
study suggests that follistatin predicts and mediates type 2 diabetes, and play
an important role in the pathogenesis of T2D.
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New evidence indicated that miRNAs may contribute to the regulation of
energy balance and metabolic homeostasis, by controlling a wide range of
metabolic pathways. miR-143 and miR-34a are the best studied among the
miRNAs linked to adipose tissue regulation. Dietary intake, among many
other environmental factors, is a key player that can induce epigenetic
changes. The aim of the study was to investigate the association of the miR-
143 and miR-34a expression in visceral and subcutaneous adipose tissues
with habitual fat and oil intakes. Visceral and subcutaneous adipose tissues
were obtained from 97 subjects (41 non-obese, 18 obese, and 38 morbid
obese), who underwent open abdominal surgery with minimal impact on
dietary intake. Intake of hydrogenated and non-hydrogenated vegetable oils
and butter were collected by using a valid and reliable food frequency ques-
tionnaire. The expressions of miR-143 and miR-34a in visceral and subcuta-
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neous adipose tissues were analyzed by Real-Time PCR. Linear regression
models were used to estimate the association of dietary hydrogenated and
non-hydrogenated vegetable oils and butter intake with miR-143 and miR-
34a expression after adjustment for potential confounding variables. The
gene expression of miR-34a was more increased in morbid obese than obese
subjects in both subcutaneous (13.3 vs 11.3, P<0.002) and visceral (13.4
vs 9.2, P<0.001) adipose tissues. There was no association of the miR-143
and miR-34a expression in both adipose tissue in total population. After
adjustment for total energy intake, insulin, triglycerides, and age, visceral
adipose tissue miR-143 gene expression was positively with total fat and oil
intake (B=0.334, P=0.024) in the total population. The expression of miR-
143 in visceral adiposity among morbid obese participants was negatively
associated with non-hydrogenated vegetable oils (3=-0.317, P=0.036), and
directly associated with butter (3=0.503, P=0.002) intake. The miR-34a ex-
pression among morbid obese participants was associated with total fats and
oils (r=0.534, P<0.001) and non-hydrogenated oil (3=0.443, P=0.008) in
visceral adipose tissue. Moreover, we found significant association of miR-
143 expression in subcutaneous adipose tissue with butter in both morbid
obese and non-obese participants. An increase in miR-143 and miR-34a ex-
pression by total fats and oils, may explain development of obesity through
high fat diet. A decrease in expression of miR-143 by non-hydrogenated oils
would justify a lower adipogenic capacity and, would therefore contribute
to the decrease of fat stores observed in adipose tissue with higher intake of
fatty acids contains of non-hydrogenated oils.
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Background

Variations in gut microbiota might impact metabolic functions like caloric
intake and energy expenditure leading to body weight excess. Microbiota
modulation may be a potential approach for obesity management, especially
in subject characterized by specific microbial enterotypes.

Objective

‘We aimed to assess the impact of probiotic treatment in obese children and
adolescents, under diet control, on weight loss, glucose, and insulin homeo-
stasis, gut microbiota composition and SCFAs.

Methods

This was a cross-over, double-blind, RCT on 100 children and adolescents
(6—18 years) affected by obesity with insulin-resistance (NCT03261466).
The subjects on dietary training were randomized to treatment with 2x10°
CFU/AFU/die of Bifidobacterium breve BR0O3 (DSM 16604) and Bifido-
bacterium breve B632 (DSM 24706) or placebo for 8 weeks with a 4-weeks
wash-out period. Clinical, biochemical and stool sample analyses were car-
ried out at each time (TO-T3).

Results

At baseline, there were no differences in clinical and metabolic parameters
between treatment and control group, except Escherichia coli concentra-
tion, which was higher in the placebo group. A mixed-effect model analysis
revealed a carry-over effect on most of the variables, suggesting that the
probiotic treatment had a prolonged effect over the washout period. Due
to this event, only the results of the first phase (TO-T1) were deeply ana-
lyzed. For all the subjects (active and placebo) we observed significantly
decreased BMI, BMI Z score, waist circumference (WC), systolic and di-
astolic blood pressure, insulin after OGTT, and E. Coli concentrations at
T1. Probiotics further decreased WC (-3.51 cm, P<0.05), BMI Z score
(-0.17 kg/m?, P=0.07), fasting insulin (—4.57 mcUl/ml, P=0.06), HOMA
IR (-1.1, P<0.05), E. Coli concentrations (P<0.02), and increased nearly



to significance insulin sensitivity after OGTT. No differences were observed
in inflammatory cytokines and GLP-1 levels at fasting. Of twenty-five SC-
FAs, probiotics decreased the 2-methyl- propanoic acid relative abundance
(P<0.02). The PCoA analysis of SCFAs allowed defining four clusters of
patients. Two clusters identified subjects that were healthier and had bet-
ter responses in BMI Z score, WC, insulin resistance and sensitivity during
probiotics.

Conclusions

Probiotic supplementation with B. breve BRO3 and B632 has determined
beneficial effects on weight and insulin metabolism in obese children and
adolescents undergoing dietary training. Moreover, the microbiome-host
configuration could be a predictor of the obesity phenotype and the efficacy
of treatment with B. Breve strains.
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Glucocorticoids (GC) are commonly prescribed, but their use is associat-
ed with significant adverse metabolic and bone effects. 11B-hydroxysteroid
dehydrogenase type 1 (11B-HSD1) regenerates active GC within tissues,
tightly controlling the availability of GC to bind and activate the GC re-
ceptor; Our preclinical data have shown that 11B-HSD1 knock out mice
resist the adverse effects of exogenous GC excess. We have now conducted
a randomized, double-blind, placebo-controlled clinical study to determine
if pharmacological inhibition of 11B-HSD1 (using AZD4017) can prevent
the adverse effects of prescribed GC without compromise to their anti-in-
flammatory actions.

30 healthy male volunteers (age; 38+ 12 years, BMI; 25.2+2.3 kg/m?) were
recruited and underwent metabolic assessments including a 2-step hyper-
insulinemic euglycemic clamp incorporating stable isotopes to measure
glucose and fatty acid flux and adipose tissue microdialysis. Immune-in-
flammatory responses were measured using an OX40 (CD134) assay. All
participants received prednisolone 20 mg once daily for 7 days, and, in ad-
dition, were randomized to treatment with either AZD4017 (400 mg twice
daily) or matched placebo. After 7 days, all investigations were repeated.
The primary endpoint was assessed using a general linear model adjusting
for baseline measures. Secondary endpoints were assessed using Wilcoxon
(paired), and Mann-Whitney (unpaired) tests, where appropriate.

The predefined primary end-point (change in glucose disposal (Gd)) was
threefold lower in the AZD4017 group, but this failed to reach statistical
significance (-0.58+2.12 vs —1.56+£1.99, AZD4014 vs placebo P=0.17).
As expected, prednisolone + placebo worsened metabolic phenotype; Gd de-
creased (P=0.004), circulating triglyceride (P=0.018) and glycerol levels
(P<0.0001) increased, as did adipose tissue interstitial fluid glycerol release
(P=0.011). Osteocalcin (as an index of bone formation) also decreased sig-
nificantly (P<0.0001). In contrast, when prednisolone was co-administered
with AZD4017, there were no significant changes in any of these variables.
Importantly, the OX40 (CD134) assay demonstrated a robust response to
prednisolone (1.4+0.3 vs 0.6+0.2%, P=0.011), which persisted in the
prednisolone+ AZD4017 treated group (1.1£0.3 vs 0.6+0.1%, P=0.016).
Circulating prednisolone and prednisone levels were not different between
the 2 groups.

We have demonstrated that 113-HSD1 inhibition limits the adverse meta-
bolic and bone effects of prednisolone. Oral prednisolone (an ‘active’ GC)
is reliant upon tissue-specific regeneration (from inactive prednisone) for
many of its biological actions and these appear independent of circulating
levels. In addition, we have provided the first clinical evidence to show that
11B-HSD1 inhibition has potential as a strategy for selectively limiting the
adverse side effects of prescribed GC.
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Introduction

Familial Partial Lipodystrophies (FPLD) are rare genetic disorders char-
acterized by marked loss of subcutaneous fat from the extremities with
variable fat loss from the face and trunk. Patients with FPLD develop met-
abolic abnormalities including hypertriglyceridemia, insulin resistance, and
diabetes mellitus, which are difficult to manage with conventional therapies
including fibrates, statins and insulin. The BROADEN study evaluated the
efficacy and safety of volanesorsen, an antisense inhibitor of apolipoprotein
C-III, to improve the metabolic abnormalities of patients with FPLD con-
suming a low-fat diet.

Methods

BROADEN was a 52-week phase 2/3 study of volanesorsen in 40 patients
(11 males, 29 females) with FPLD, randomized 1:1 to weekly administration
of volanesorsen (300 mg) or placebo. Enrollment criteria included FPLD
by genetic, familial or phenotypic criteria; fasting plasma triglycerides >2.3
mmol/l (200 mg/dl) and diabetes mellitus. The primary efficacy endpoint,
mean percent change in fasting plasma triglycerides from baseline, was
evaluated at 3 months and other secondary endpoints were evaluated at 12
months.

Results

The median age of the participants was 49 years (range 28 — 68), and they
had a BMI of 29.8 kg/m? (range 21.0 — 44.2), fasting plasma triglycerides of
8.6 mmol/l (range 2.4-60.4) and HgbA 1c of 8.2 % (range 4.8—10.5) at base-
line. Volanesorsen treatment resulted in an 88% reduction in fasting plas-
ma triglycerides as compared to 22% reduction in placebo-treated patients
(P=0.0009) and this reduction remained significant for the entire duration
of the study. As compared to placebo, volanesorsen treatment significantly
reduced hepatic fat fraction at 12 months (+1.5% vs —=51.9%, respective-
ly; P=0.004) but did not improve HgbAlc levels (=0.2% vs 2.3%, respec-
tively; P=0.77). The most common adverse event for volanesorsen-treated
patients was injection site reactions, which were predominately mild in
severity. While reductions in blood platelet count were seen in volanesors-
en-treated patients, no one developed severe thrombocytopenia (platelet
count<50,000/mm?). Five patients treated with volanesorsen discontinued
treatment due to a mild or moderate adverse event, while no patient on pla-
cebo treatment discontinued treatment.

Conclusions

In patients with FPLD, as compared to placebo, volanesorsen therapy re-
sults in significant reductions in serum triglycerides and hepatic fat fraction
but glycemic control remains unchanged. The prevalence of side effects of
volanesorsen was comparable to that reported previously in patients with fa-
milial chylomicronemia syndrome, but without any reports of severe throm-
bocytopenia.
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Central hypogonadism (CH) is a syndrome that can be diagnosed in women
with hypoestrogenic amenorrhea and a lack of normal response of gonado-
tropins to hypoestrogenemia in the absence of other reasons. To date, about
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50 genes were reported as a possible reason for this condition, but the genet-
ic basis is still unknown for approximately a half of CH cases.

Patients and methods

Some of the CH-related genes are expressing in leukocytes of peripheral
blood: GNRHR and GNRH|1 (necessary for the adequate biological effect of
GnRH); PROK2 and CHD?7 (responsible for the GnRH neurons migration),
WDR11 and DUSP6 (involved in normal sexual development). 15 female
patients with CH (age from 18 to 50 y.o.) were examined; 6 of them have
amenorrhea I and the rest 9 — amenorrhea II. Risk factors of amenorrhea IT
were: stress, excessive physical exercises, rapid weight loss, past use of oral
contraceptives. The control group: 21 healthy women (age from 19 to 37
y.0.) with the regular ovulatory menstrual cycle, some of them have children.
A quantitative determination of mRNA expression of genes GNRHR,
GNRHI, PROK2, CHD7, WDRI1 and DUSP6 was completed in the fresh
peripheral blood sample by PCR in real-time. Measurement results were
normalized to the reference primer beta-actin expression.

Results

Expression patterns of examined genes differed from normal in each
case of CH. Changes in neurodevelopmental genes PROK2, DUSP6 and
WDRI1 expression were statistically significant: Uemp:75 vs U, =383 for
PROK?2, 77 vs 88 for DUSP6 and 66 vs 77 for WDRI11 (P<0.05 for all
genes; Mann-Whitney U-test). After ROC-analysis diagnostic clipping
points were determined: PROK2 expression >0.009356 and DUSP6 expres-
sion >0.01478 showed sensitivity 60.0% and 60.0% and specificity 82.0%
and 83.3%, respectively, for CH diagnosis. WDRI11 expression>0.002224
pointed to the central genesis of hypogonadism with sensitivity 66.7% and
specificity 75.0%.

Conclusion

According to our results, quantitative mRNA expression measurement of
neurodevelopmental genes PROK2, DUSP6, and WDR1 1 (which are respon-
sible for CH) can be considered as diagnostic criteria for central hypogonad-
ism with sensitivity 60.0%, 60.0%, 66.7% and specificity 82.0%, 83.3%,
75.0% respectively.
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Sarcopenia, the decline in muscle mass and functionality during aging,
might arise from age-associated endocrine dysfunction. Indeed, muscle
wasting follows the general decline in trophic hormones and the establish-
ment of a chronic mild inflammatory status characteristic of aging. Ghrelin
is a gastric hormone peptide circulating in both acylated (AG) and unac-
ylated (UnAG) forms that have anti-atrophic activity on skeletal muscle.
AG is the endogenous ligand of the growth hormone secretagogue receptor
(GHSR-1a), and it is involved in metabolic regulation and energetic balance
through induction of appetite, food intake, and adiposity. UnAG does not
induce GH release and has no direct effects on food intake, but it shares with
AG several biological activities on cell types lacking AG receptor. In partic-
ular, both AG and UnAG have direct biological activities on skeletal muscle,
including promotion of myoblast differentiation and protection from atro-
phy, in all likelihood by activating a common receptor. Also, UnAG pro-
motes muscle regeneration, stimulation of muscle satellite cell activity, and
activates autophagy and mitophagy at higher extent than AG in muscles of
nephrectomyzed mice. Age-dependent hypoghrelinemia could participate in
the establishment of sarcopenia by facilitating the progression of muscle
atrophy and limiting skeletal muscle regeneration capability. Here, we show
that both the deletion of the ghrelin gene (Ghrl KO) and the lifelong over-
expression of UnAG (Tg) in mice attenuated the age-associated decline in
muscle mass and functionality, seen as larger myofiber areas, lower levels
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of Atrogin-1, an increased mitochondrial functionality compared to old WT
animals. Also, both Ghrl KO and Tg animals displayed reduced systemic
inflammation and maintenance of brown adipose tissue functionality. While
old Tg mice apparently preserved the characteristics of young animals, Ghrl
KO mice features deteriorate with aging. However, young Ghrl KO mice
show more favorable features compared to WT animals that result, on the
whole, in better performances in aged Ghrl KO mice. Altogether, the data
collected suggest that, in Ghrl KO mice, it is the lack of AG the major deter-
minant factor of their overall better conditions and advocate for the design
of analogs to UnAG rather than AG to therapeutically treat sarcopenia in
humans.
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Recently, we provided the first integrated genomic classification of pituitary
neuroendocrine tumors (PitNETSs), on a series of 134 tumors. This series
covered all histological, secretion, invasion and growth speed types. This
molecular classification supports the importance of pituitary lineage as pro-
posed by the World Health Organization 2017 classification, but also indi-
vidualizes new entities. Indeed, corticotroph tumors are split into three dis-
tinct molecular groups. In addition sparsely granulated somatotroph tumors
cluster with thyrotroph and pluri-hormonal-PIT1 tumors. Finally, “null-cell”
are gonadotroph tumors.

Aim

To explore the clinical implications of this new molecular classification;
Method

For the series of 134 tumors with genomic characterization (transcriptome,
exome, miRnome, methylome, SNParray), extensive data were collected,
including clinical (size, sphenoid and cavernous invasion), hormonal, patho-
logical (WHO2017) and outcome (aggressiveness) features.

Results

-Immunohistochemistry thresholds:

Based on molecular classification, immunopositivity thresholds could be de-
termined for prolactin, GH and ACTH in lacto-, somato- and corticotrophs.
-Aggressiveness:

On the whole cohort, aggressiveness did not appear as a major driver of ge-
nomic classification. The number of chromosomal alterations was not relat-
ed to aggressiveness either, but rather to secretion type. Subgroup analyses
revealed, for corticotrophs, an association between USP8 mutation status
and aggressiveness. Indeed, USP8-mutated corticotrophs seemed less ag-
gressive.

-Response to Temozolomide:

Temozolomide is currently recommended for treating aggressive tumors not
responding to other treatments. Temozolomide is degraded by MGMT. The
association between MGMT expression and response to temozolomide was
evaluated in three patients. Expression level was high in one not responding,
intermediate in one with partial response, and low in one with complete
response. No negative correlation was found between MGMT expression
and DNA methylation in MGMT locus on the whole cohort, including its
promoter (median correlation coefficient 0.55; range: —0.27 to 0.76).

- Expression of somatostatin receptors:

Somatostatin receptor subtypes showed variable expression between mo-
lecular groups (Kruskal-Wallis test, P<10-13 and P<10-15 for SSTR2
and SSTRS, respectively). Notably, for corticotroph PitNETs, expression of
SSTRS was higher in USP8-mutated PitNETs compared with USP8-wild-
type (Wilcoxon’s P<10—-4), supporting a potential value of USP8 mutation
status for predicting response to pasireotide. Finally SSTRS expression was
also high in the group of thyrotroph tumors.

Conclusion

USP8-wildtype corticotroph adenomas with overt Cushing are more aggres-
sive. MGMT promoter methylation is not correlated to MGMT expression.
MGMT expression level may be associated to Temozolomide response.



mRNA expression level could be a predictor of temozolomide. SSTRS5
expression is high in USP8-mutated corticotroph tumors.
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Purpose

Subclinical hyperthyroidism is associated with cognitive impairment, but
the mechanism has remained unclear. As subclinical hyperthyroidism is
characterized by significantly decreased thyrotropin (TSH) levels, this study
aimed to investigate whether TSH regulates cognitive function.

Methods

The correlation between TSH and cognitive impairment was investigated
in a cross-sectional population study including 382 participants with ages
ranged from 21 to 82 years old. The role of TSH/TSH receptor (TSHR)
signaling in spatial learning and memory was further examined by behavior
tests in Tshr~~ mice. Dendritic spine, synaptic density and structure of hip-
pocampal CA1 pyramidal neurons were detected by Golgi’s method and
electron microscopy. The mRNA and protein expression levels of learning
and memory-related genes were assessed by RNA sequencing, real-time
PCR, immunoblotting and immunofluorescence approaches.

Results

Serum TSH level correlated inversely with cognitive impairment in the
current population. Consistently, T'shr deletion in mice led to significantly
compromised performance in hippocampus-dependent tasks, reduced den-
dritic spine density and excitatory synaptic density as well as altered synap-
tic structure in CA1 subfield of the hippocampus. Furthermore, the mRNA
levels of learning and memory-related genes were altered, and protein lev-
els of CREB-regulated genes were downregulated in the hippocampus of
Tshr~- mice.

Conclusions

These findings reveal that TSH/TSHR signaling ablation impairs spa-
tial learning and memory, indicating a decline in TSH level might contribute
to the increased prevalence of cognitive impairment in subclinical hyperthy-
roidism patients.
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Introduction

In a Phase 1I study, osilodrostat, a potent oral 11B-hydroxylase inhibitor,
normalized mean urinary free cortisol (mUFC) in most patients with CD.
We report the efficacy and safety of osilodrostat in a large CD patient pop-
ulation (NCT02180217).

Methods

In this study, open-label osilodrostat was initiated at 2 mg bid in 137 adults
with CD and mUFC>1.5xULN, with dose adjustments every 2 weeks
(range 1-30 mg bid) up to W12. At W26, patients achieving mUFC<ULN
at W24 without a dose increase after W12 (n=71) were randomized to con-
tinue osilodrostat (n=36) or matching placebo (n=35) for 8 weeks, followed
by open-label osilodrostat until W48. Patients ineligible for randomiza-
tion continued open-label osilodrostat (n=47). The primary endpoint was
mUFC<ULN at the end of the randomized withdrawal phase (W34) without
a dose increase after W26.

Results

At baseline, median (range) mUFC was 3.5xULN (0.3-69.6). At W34, sig-
nificantly more patients in the osilodrostat group maintained mUFC<ULN
(without a dose increase after W26) than in the placebo group (86% vs 29%;
OR 13.7, P<0.001). At W24, 53% of enrolled patients had mUFC<ULN
without a dose increase after W12. At W48, 66% of enrolled patients had
mUFC<ULN and 96% of enrolled patients had mUFC<ULN at least once
during the study, with a median time to first mMUFC<ULN of 41 days and no
differences observed between males and females. In addition, 64/97 (66x0%)
patients maintained normal mUFC for 26 months after the first mUFC nor-
malization. By week 24, 72-2% were receiving an osilodrostat dose of<5
mg bid, irrespective of mUFC elevation at baseline. Median (range) duration
of osilodrostat exposure was 75 weeks (1-165). By W48, 24 (18%) patients
had discontinued the study, 15 (11%) because of adverse events (AEs). Over-
all, the most common AEs were nausea (42%), headache (34%), and fatigue
(28%). AEs related to hypocortisolism and adrenal-hormone-precursor accu-
mulation occurred in 51% and 42% of patients, respectively. No males expe-
rienced signs or symptoms related to increases in androgens or oestrogens.
In females, AEs of hirsutism (8-8%), acne (8-:8%), and hypertrichosis (0-7%)
were reported, all grade 1-2, and none leading to study discontinuation.
Conclusion

Osilodrostat was significantly superior to placebo at maintaining
mUFC<ULN after randomized withdrawal, and normalized mUFC in two-
thirds of enrolled patients at W48, with few patients discontinuing treatment
because of AEs. This study demonstrates osilodrostat to be a highly effective
treatment for CD, with good tolerability.
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Background

Many patients with acromegaly report limitations of long-acting somatosta-
tin receptor ligand (SRL) injections, including ongoing disease symptoms
near cycle-end and injection-site pain. Oral octreotide capsules (OOC) may
provide an alternative to monthly injections. The phase 3 CHIASMA OPTI-
MAL study assessed efficacy and safety of OOC in patients with acromegaly
controlled on injectable SRLs.

Methods

A multinational, randomized, placebo-controlled study was conducted in 56
patients 218 years of age with active acromegaly (IGF-I 21.3 XxULN) and
average IGF-I<1.0 XxULN on stable dose of SRL injections (octreotide or
lanreotide, 23 months). At baseline (1 month after last injection), patients
were randomized to OOC or placebo (28/group) for 36 weeks, followed by
an optional open-label extension (OLE). The primary endpoint was propor-
tion of patients maintaining biochemical response, defined as IGF-1<1.0
X ULN (2-value average at weeks 34 and 36). Secondary endpoints included
need for rescue with injectable SRLs, GH response (GH<2.5 ng/mL), and
time to loss of IGF-I response (IGF-I>1.0 and $1.3 XULN for 2 consecutive
visits). Safety and tolerability were assessed.
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Results

The primary endpoint was met, as 58% of patients receiving OOC main-
tained IGF-I response vs 19% receiving placebo (P=0.008). Mean IGF-I
levels in patients receiving OOC were within the reference range at treat-
ment end (0.97 x ULN) vs patients receiving placebo (1.69 x ULN). All
secondary endpoints were met. Of patients receiving OOC, 75% completed
36 weeks without need for rescue therapy. However, 68% of the placebo
group required rescue therapy. GH response was maintained at week 36 in a
significantly larger proportion of patients receiving OOC than placebo (78%
vs 30%; P=0.001). Median time to loss of IGF-I response was not reached
by the end of the study for patients receiving OOC vs 16 weeks for the place-
bo group (P<0.0001). Five patients in the placebo group had IGF-I levels in
the reference range at the end of 36 weeks. Only 2 (7% of placebo group) did
not meet loss of response criteria anytime throughout the study. OOC were
safe and well tolerated; no new/unexpected safety signals were observed.
Most patients (55/56) experienced at least one treatment emergent adverse
event; most were mild or moderate in intensity. Overall, 90% of patients who
completed the trial on OOC opted to enter the open label extension phase.
Conclusion

These phase 3 data demonstrate OOC to be potentially safe and effective for
treating adults with acromegaly.

DOI: 10.1530/endoabs.70.0C4.6

0C4.7

Fluid restriction results in a modest rise in plasma sodium concentra-
tion in chronic hyponatraemia due to SIAD; results of a prospective
randomised controlled trial

Aoife Garrahy', Tona Galloway', Anne Marie Hannon', Rosemary Dineen',
Patrick O’Kelly', William Tormey?, Michael O’Reilly', David Williams?,
Mark Sherlock' & Chris Thompson!

!'Academic Department of Endocrinology, Beaumont Hospital and RCSI
Medical School, Dublin, Ireland; Department of Chemical Pathology,
Beaumont Hospital, Dublin, Ireland; *Department of Stroke and Geriatric
Medicine, Beaumont Hospital and RCSI Medical School, Dublin, Ireland

Fluid restriction (FR) is the recommended first-line treatment for chronic hy-
ponatraemia due to syndrome of inappropriate antidiuresis (SIAD) in expert
guidelines, despite the lack of prospective data to support its efficacy. We
aimed to test the hypothesis that FR was more effective than no treatment.
46 patients with chronic SIAD were randomised to either fluid restriction
(1 litre/day, FR) or no specific hyponatraemia treatment (NoTx) for one
month. Inclusion criteria were euvolemia, plasma sodium (pNa) 120-130
mmol/l, urinary sodium (UNa) 230 mmol/l, urine osmolality (UOsm) $100
mOsm/kg and normal cortisol secretion. Patients with symptomatic hypo-
natraemia, alcohol dependence, diuretic therapy, and recent discontinua-
tion of medications causing hyponatraemia, were excluded. The primary
endpoints were change in pNa at day 4 and day 30, chosen to match the
endpoints reported in the SALT trials. A rise in pNa of <5 mmol/l was de-
fined as treatment failure. Data are expressed as median (IQR). The two
groups were matched for age (74 yrs (68—80) in FR and 72 yrs (54-80) in
NoTx, P=0.55), baseline pNa (127 (126—129) mmol/l FR and 128 (126—
129) mmol/l NoTx, P=0.36) and urine osmolality (459 (345-604) mOsm/
kg FR and 457 (287-556) mOsm/kg NoTx, P=0.86). Idiopathic STAD ac-
counted for 39% of FR, and 26% of NoTx, P=0.15. PNa rose by 3 (2—
4) mmol/l by day 4 in FR (n=23), compared with 1 (0-3) mmol/l NoTx
(n=23), P=0.005. There was minimal additional rise in pNa by day 30; pNa
increased from baseline by 4 (2—6) mmol/l in FR (n=17), compared with 1
(0—1) mmol/l NoTx (n=15), P=0.04. By day 4, 17% of FR had a rise in pNa
of 25 mmol/l, compared with only 4% NoTx, P=0.35. By day 30, 47% of
FR had arise in pNa of $5 mmol/l, compared with only 6.7% NoTx, RR 7.1,
P=0.02. There was no statistically significant difference in the proportion of
patients reaching pNa $130 mmol/l by day 4, 61% FR compared with 39%
NoTx, P=0.24, or by day 30, 71% FR and 40% NoTx, P=0.15. FR results
in a modest rise in pNa after three days in patients with chronic SIAD, with
minimal additional rise thereafter. Less than half of patients achieve a target
rise in pNa =5 mmol/I after 30 days of FR, emphasising the clinical need for
additional therapies for SIAD.
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Background

Most thyroid specific genes are transcriptionally regulated by TSH-TSHR
signalling and T4-driven negative feedback of TSH secretion at the pitu-
itary. However, local autoregulation of transcription has been described from
IGF-IGFR, follicular thyroglobulin, or iodine. We aimed to investigate the
TSH dependency of thyroid transcriptional regulation in the Dehall knock-
out, devoid of iodide-recycling capacity from iodotyrosines.

Methods

Dehall knockout (KO) and wild-type (WT) mice were fed with a diet con-
taining high iodine (5.6 pg/l/day, to secure iodine sufficiency) for 28 days.
Plasma TSH and T4 were determined on days 0 and 28 by radioimmunoas-
say and LC/MS-MS, respectively. After sacrifice, RNA from thyroids were
isolated and cDNA-qPCR were used to determine expression levels of genes
involved in basal/apical iodide transport (Slc5a5, Slc26a4, Slc26a7), nuclear
transcription (Pax8, Nkx2-1, Foxel, Glis3) and thyroid hormone synthesis
and secretion (Tshr, Tg, Tpo, Duox2, Duox2, Dehall, Slc16a2, Diol).
Results

Under sufficientiodine, TSH was equal in both genotypes (logTSH: 1.45+0.1
vs 1.45+0.4 mU/l, P>0.05). Plasma T4 (58.5 vs 59.9 ng/ml) and T3 (0.5
vs 0.47 ng/ml) were normal in both genotypes respectively (P>0.05). How-
ever, despite complete euthyroidism, Dehall-KO mice showed a dramatic
increase of overall gene expression at baseline, as compared to WT mice
(mean 8.7-fold upregulation, 14 genes studied) including hormone-synthetic
Tshr (8.7-fold), Tg (10.2), Tpo (5.8), Duox2 (8.4), Duoxa2 (4.5), Slc16a2
(8.2) and transcriptional factors Nkx2-1 (6.4), Pax8 (28), Foxel (7.5) and
Glis3 (11). Interestingly, basal and apical iodide transporters showed op-
posite modulation: Slc5a5 (Nis) was maximally overexpressed in KO mice
(20-fold) while expression of apical Slc26a4 and Slc26a7, exceptionally,
remained unchanged.

Conclusion

A TSH-independent mechanism of transcriptional regulation is active in the
thyroid glands of Dehall knockout mice, which are fully euthyroid. This
mechanism is not indiscriminate but gene-specific, since apical iodide trans-
porters pendrin and Slc26a7 are preserved from regulation. Our data suggest
that intrathyroidal, yet unspecified signals, may regulate specific gene ex-
pression to compensate for the deficient iodide recycling before hypothy-
roidism occurs.
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Background and Aim

The incidence of papillary thyroid microcarcinoma (mPTC) has dramati-
cally increased in the last decades. The majority of these tumors remain
small and clinically silent, only small number progress. Clinical practice
guidelines currently suggest avoiding the cytological examination of sub-
centimeter nodules and reducing surgeries for mPTC. Several risk factors
have been identified as strongly associated with a high-risk phenotype for
mPTCs (e.g. gross nodal metastasis, extranodal extension). This study aims
to evaluate the prevalence, the risk of recurrence and the management of
mPTCs in different Italian thyroid clinical centers.

Methods

The Italian Thyroid Cancer Observatory (ITCO) was established in 2013
to collect prospective data on thyroid cancers consecutively diagnosed in
member centers. We collected data of all histologically confirmed mPTCs
present in the database at the end of December 2019. The risk stratification



was classified according to the 2015 ATA guidelines after surgery and it was
re-classified after radioiodine treatment.

Results

A total of 7747 patients, enrolled by 48 centers were included in the initial
cohort. Overall, 3172 cases were mPTCs (40.9%). No significant difference
in the prevalence of mPTC was detected over time. The initial risk stratifi-
cation (after surgery) included: 2115 (66.7%) low-risk PTCs, 989 (31.2%)
intermediate-risk mPTCs and 68 (2.1%) high-risk mPTCs. 991 patients
(31.2%) underwent radioiodine treatment. Among these, the initial (after
surgery) risk stratification was as follows: 385 (38.8%) low-risk PTCs, 550
(55.5%) intermediate-risk mPTCs and 56 (5.7%) high-risk mPTCs. After
radioiodine treatment, the risk stratification was re-classified as follows:
360 (36.3%) low-risk PTCs, 522 (52.7%) intermediate-risk mPTCs and 109
(11%) high-risk mPTCs.

Conclusions

Despite the efforts to reduce the number of surgeries for mPTCs, these in-
terventions are still very common. The optimal management of low-risk
microPTC represents a major clinical issue. Furthermore, in recent years,
in spite of the updated guidelines and scientific literature data, no relevant
differences were measured in real-world clinical practice in Italy. In this
large and contemporary cohort of patients, radioiodine treatment allows us
to re-classify risk stratification for about 5% of mPTC patients.
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Purpose

Methimazole (MMI) is a widely used antithyroid agent for first-line treat-
ment of hyperthyroidism. A warning has been recently issued by the Euro-
pean Medicine Agency (EMA) regarding a potential increased risk of acute
pancreatitis (AP) in MMI users, based on evidences from published case
reports and post-marketing surveillance. The aim of this study was to in-
vestigate the association between MMI treatment and the diagnosis of AP
in drug users.

Materials and methods

Retrospective analysis of administrative databases: inhabitants registry, hos-
pital discharge records (HDRs) and the drug claims registry of the Piedmont
Region, Italy. In the study period 20132018, MMI users were identified
using the drug claims registry (ATC HO3BBO02) and cases of AP through
HDRs (ICD-9-CM 577.0). General population (non-users) was used as com-
parative group. To investigate the association between MMI treatment and
AP risk, we identified hospitalizations for AP occurring in each trimester
comprised in the first 18 months following the first prescription of MMI.
Poisson regression was used to estimate the age- and sex-adjusted Rate Ra-
tios (adjRRs), and the relative 95% confidence intervals (CI), comparing
rates of AP between MMI users and non-users. The absolute risk of AP in
MMI users was also calculated.

Results

A total of 23,087 users of MMI were identified. Among these, 13 hospital-
izations for AP were recorded within the first trimester of treatment, for a to-
tal of 61 hospitalizations occurring within the first 18 months. The crude RR
for AP in the first trimester of treatment was 270 per 100,000 person-year
[95% CI 170-428] in MMI users and 60 per 100,000 person-year [95% CI
59-61] in the general population. Values of adjRRs according to trimesters
of observation were 3.40 [95% IC 2.12-5.48] for the first, 2.40 [95% IC
1.36—4.23] for the second, 2.80 [95% IC 1.66—4.73] for the third, 1.20 [95%
IC 0.54-2.68] for the forth, 1.60 [95% IC 0.80-3.21] for the fifth and 0.80
[95% 1IC 0.30-2.14] for the sixth trimester. The absolute risk for AP in MMI
users was less than 0.39%, considering both sex and different ages.
Conclusions

AP should be considered as a rare-uncommon adverse drug reaction in
MMI-users; further studies are warranted to identify subgroups at higher
risk.
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New combinatorial drug strategies are urgently needed to improve radio-
iodine (RAI) uptake and efficiently ablate thyroid cancer cells, thereby re-
ducing the risk of recurrent disease. Drug repurposing offers the promise of
identifying already approved compounds capable of inducing sodium iodide
symporter (NIS) function to enhance iodide uptake. However, a lack of thy-
roid cell-based assays amenable to high-throughput screening has limited
progress. We utilised the mutated yellow fluorescent protein (YFP) as a sur-
rogate biosensor of intracellular iodide and screened the Prestwick Chemical
Library (1200 drugs; 95% approved) for quenching of YFP fluorescence.
This allowed us to identify putative candidate drugs which increased iodide
uptake >2 SD above mean. Categorisation of these revealed a high proportion
of drugs that modulate the proteostasis network (19/48; ~40%), including
key processes in protein homeostasis such as endoplasmic reticulum-associ-
ated protein degradation (ERAD) and autophagy. Secondary screening vali-
dated the activity of proteostasis modulators in enhancing iodide uptake after
ranking 73 leading compounds based on their pharmacologic (AUC, E,, .
and EC, ) and specificity of response (NIS+ve vs NIS-ve YFP-thyroid cells)
at ten different drug doses (0.1 to 50 uM). Of importance, several repurposed
drugs (e.g. ebastine, Prestwick N, Prestwick C and clotrimazole) in combi-
nation with the HDAC inhibitor vorinostat induced a robust enhancement
in RAI uptake in thyroid cancer cells (TPC-1 and 8505C NIS+ve cells, up
to 11-fold vs DMSO, P<0.001), which was significantly greater than using
vorinostat alone (up to threefold, P<0.01). For clotrimazole, we designed 7
new chemical derivatives, 3 of which showed enhanced aqueous solubility
and retained the ability to significantly enhance RAI uptake. TagMan RT-
PCR revealed that, in contrast to vorinostat, our repurposed drugs failed to
alter NIS mRNA expression, highlighting post-transcriptional mechanisms.
Critically, 11 repurposed drugs induced significant gains in RAI uptake in
human primary thyroid cells (up to 4.1-fold; P<0.05), the most physiolog-
ical setting for NIS function. In conclusion, we performed high-throughput
screening and identified proteostasis modulators, as well as other repurposed
drugs, that markedly enhance radioiodine uptake. Further clinical investiga-
tion of these drugs might offer new combinatorial approaches, especially
with existing therapies, to improve the treatment of thyroid cancer.
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Objective

Immune checkpoint inhibitors (ICI) are used for treatment of non-small
cell lung cancer (NSCLC) and are associated with immune-related adverse
events (irAEs), especially thyroid dysfunction. Few studies found an asso-
ciation between thyroid dysfunction and response to Nivolumab in the NS-
CLC The objective of this retrospective cohort study was to investigate the
association between the occurrence of thyroid dysfunction in patients treated
with Nivolumab for a NSCLC and treatment efficacy and to assess whether
this association is function of severity and type of thyroid dysfunction.
Materials and methods

This study was performed at a referral oncology center between July 20,
2015 to June 30, 2018. Inclusion criteria were patients with histologically
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confirmed stage IIIB/IV NSCLC and progressive disease who initiated
anti-PD-1 blockade (Nivolumab). The exclusion criteria were: patients
whose primary tumor was not from bronchopulmonary origin; patients with
a history of thyroid disease; patients not having any thyroid monitoring be-
fore/ during Nivolumab treatment. Thyroid function (TSH*{T4, fT3) was
monitored and patients were classified according to thyroid dysfunction
occurrence (TD(+) vs TD(-)) and according to severity (moderate thyroid
dysfunction: TSH level between 0.1-0.4 or 4.0—10 mIU/1, and severe thyroid
dysfunction: TSH<O0.1 or 210 mUI/1) and subtypes (isolated hypothyroidism,
isolated thyrotoxicosis or thyroiditis (thyrotoxicosis then hypothyroidism)).
The primary clinical endpoints were the overall survival (OS) and progres-
sion-free survival (PFS). The secondary clinical endpoints were the objec-
tive response rate (ORR), the disease control rate (DCR) and the duration
of response.

Results

Among 194 eligible patients, 134 patients (median age, 63 yo; 70.1% male)
were included. Forty (29.9%) patients were classified in TD (+) and had a
longer OS of 29.8 months (15.2-not reached) vs 8.1 months (3—20.4) in TD
(—) group (P<0.001). PFS was also longer (8.7 months (2-27.1) in TD (+)
vs 1.7 months (1.6-3.6) in TD (-) group (P<0.001). Treatment response
was also higher in TD(+) group vs TD(-) group : ORR was of 47.5% vs
12.8% (P<0.001), PRR was of 20% vs 7.4% (P=0.04), DCR was of 70%
vs 27.7% (P<0.001). In Cox proportional hazards analysis, thyroid dys-
function remained an independent prognostic factor associated with OS/
PFS. Severity and subtypes of thyroid dysfunction were not correlated with
survival outcomes.

Conclusions

This study found a high prevalence of thyroid dysfunction under Nivolumab,
which appears to be an independant prognostic factor regardless of thyroid
dysfunction severity and subtypes.
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Context

Autoimmune polyendocrinopathy—candidiasis—ectodermal dystrophy
(APECED) is an autoimmune endocrinopathy with severe and unpredict-
able course. Previous studies have reported increased mortality in patients
with APECED. However, the impact of APECED on mortality has not been
previously determined.

Objective

To systematically study overall and cause-specific mortality in patients with
APECED. Design and Setting: A follow-up study of Finnish patients with
APECED in 1971-2018. The clinical picture of the disease was studied
from the patient records. Causes and dates of death were collected from
Finnish registries using the Finnish personal identity codes as patient identi-
fiers. Overall and cause-specific standardized mortality ratios (SMRs) were
determined by comparing the observed numbers of death and those expected
on the basis of respective population death rates in Finland.

Patients

Cohort of 91 Finnish patients with APECED. Main outcome measure SMR.
Results

Of all patients 29 (32%) had deceased during the follow-up period. The over-
all disease mortality was significantly increased [SMR 11; 95% confidence
interval (CI) 7.2-16; P<0.001]. Altogether 21 patients (72%) had deceased
before 45 years of age. The relative risk (SMR) was highest in the youngest
age groups but the absolute excess risk was similar (about 10 per 10,000 per-
son-years) in all age categories. The highest SMRs were seen for endocrine
and metabolic diseases (SMR 570; 95% CI 270-1000; P<0.001) and for
oral and esophageal malignancies (SMR 170; 95% CI 68-360; P<0.001).
Mortality was also increased for infections, diseases of digestive system,
alcohol-related deaths, and for accidents. No significant differences in SMR
were found between subgroups of patients divided according to number of
clinical manifestations or patients with or without hypoparathyroidism or
adrenal insufficiency in the beginning of follow-up.
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Conclusions

Patients with APECED have significantly increased mortality already at
an early age and mortality is similarly increased in all age groups. Highest
SMRs are found in causes that are directly related to APECED. In addition,
our results suggest increased mortality due to previously unreported causes,
such as infections. Increased alcohol- and accident-related deaths may be
influenced by psychosocial factors.
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Background

The prescription of triiodothyronine (T3) for hypothyroidism is increasing
worldwide, however, long-term effects of its use are largely unknown. Pre-
vious studies have suggested possible association between T3 use and breast
cancer. The aim of the study was to examine the effects of T3 use on cancer
incidence and mortality.

Material

Our sample included the full adult population of individuals living in Swe-
den with at least three purchases of thyroid replacement hormones between
July 2005 and December 2017. Individual-level data on drug purchases
were linked to register data on cancer incidence and mortality. There were
575,461 individuals with at least three purchases of thyroid replacement
hormones, of which 11,147 had at least three purchases of T3 including
combinations of 1-thyroxine (T4) and T3. Individuals were followed for 7.4
years on average.

Methods

We applied Cox-regression with a time-varying exposure variable, compar-
ing “T3 users” (individuals with at least 3 cumulative purchases of T3) with
“T4 users” (the rest). Outcomes included breast cancer incidence, any can-
cer incidence, all-cause mortality, any cancer mortality, and breast cancer
mortality. We adjusted for age, gender, previous thyroid cancer, previous
other cancer, use of antithyroid preparations, use of sex hormones, and dos-
age in multivariate analyses.

Results

Multivariate analyses comparing T3 and T4 users produced a hazard ratio
of 1.03 (95% CI 0.83—1.29) for breast cancer incidence (only women), 0.96
(0.85-1.07) for any cancer incidence, 0.92 (0.81-1.05) for all-cause mor-
tality, 0.85 (0.66—1.10) for any cancer mortality, and 1.23 (0.69-2.22) for
breast cancer mortality (only women), none of which was significant. Anal-
yses focusing only on new thyroid replacement users (after July 2006) and
analyses stratified by sex yielded similar results, with insignificant estimates
that were close to one.

Conclusion

In this large Swedish long-term register-based study, the use of T3 compared
to T4 did not lead to increased breast cancer incidence, any cancer inci-
dence, all-cause mortality, any cancer mortality, and breast cancer mortality.
Other possible negative effects of T3 use were not analyzed in this study and
cannot be excluded.
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Cushing’s disease (CD) and Ectopic ACTH syndrome (EAS) stem from
excess circulating adrenocorticotropic hormone (ACTH) and resulting hy-
percortisolemia. In CD, excess ACTH is secreted from pituitary tumors,
whereas excess ACTH in EAS arises from nonpituitary tumors. ACTH acts
on the adrenal melanocortin type 2 (MC2) receptor to control the synthesis
and secretion of adrenal hormones, including the stress hormone cortisol
(corticosterone in rats) which accounts for the comorbidities of CD and
EAS. Availability of a potent ACTH antagonist that can normalize cortisol
in patients with diseases of excess ACTH will be a major advance in endo-
crinology. Additionally, an ACTH antagonist will have utility in congenital
adrenal hyperplasia (CAH) because of its ability to block production of ex-
cess adrenal androgens. Crinetics is evaluating and developing ACTH an-
tagonists for the treatment of diseases of excess ACTH. To our knowledge,
these compounds represent the first potent nonpeptide ACTH antagonists
to demonstrate in vitro potency and in vivo efficacy. As a result, the direct
effects of sustained MC2 receptor blockade on the structure and function
of the adrenal gland have never been able to be assessed. We examined
the effects of several orally bioavailable ACTH antagonists across a range
of doses on Sprague-Dawley rat adrenal gland weight, histology, and hor-
mone levels in repeat dosing (7—-14 days) studies. Sustained MC2 receptor
antagonism dose dependently blocked activity of ACTH at the level of the
adrenal gland and reduced plasma corticosterone levels. In the normal rat,
this resulted in dose-dependent atrophy of the adrenal gland as assessed by
organ weights and microscopically. The atrophy was primarily observed in
the cortisol producing zona fasciculata, as well as in the zona reticularis,
with smaller reductions noted in the aldosterone producing zona glomeru-
losa. Additionally, hypertrophy of the adrenal glands caused by continuous
subcutaneous administration of exogenous ACTH was reversed by treat-
ment with an ACTH antagonist. The adrenal effects were accompanied
by expected changes in corticosterone levels. These preclinical findings
demonstrate the therapeutic potential of ACTH antagonism and provide a
strong rationale for development of an orally bioavailable drug that can be
used to combat CD, EAS, and CAH.
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Experimental autoimmune thyroiditis (EAT) has been used to simulate hu-
man autoimmune thyroid disease for decades. EAT can be easily induced
in genetically susceptible strains of mice by excess iodine ingestion or by
immunization with mouse thyroglobulin. Excess iodine may induce and
exacerbate autoimmune thyroiditis (AIT) in humans and animal models.
In order to assess the potential protective mechanisms of selenium (Se)
in thyroid autoimmunity, we evaluated the effects of inorganic Se (sodi-
um-selenite) administration on thyroid morphology and follicular cytology
in adult Wistar rats with iodine-induced AIT. Forty-eight adult Wistar rats
(24 females, 24 males) were allocated to one of four dietary regimens: CO:
control; C1: only potassium-iodine (KI); C2: concomitant KI and Se; C3:
only Kl initially, followed by Se administration. For AIT induction, the rats
were fed with 0.05% KI for 56 days. Se-treated rats received 0.3 mg/1 sodi-
um-selenite in drinking water. Thyroid tissue for pathologic diagnosis was
collected after 7 days in CO, 56 days for C1 and C2, and 112 days in C3.
In C1, moderate to severe thyroiditis was observed in 83% males and 50%
of female rats (P=0.223). In C3 only, 16.7% of male rats developed mild
thyroiditis and none in C2, while no females were identified with moderate
to severe thyroiditis in both C2 and C3. The male rat thyroid morphology
showed that the C1 group had higher mean values of thyroid follicles com-
pared to CO, the control group (73.82 pm vs 50.13 um, x100), and to the
C2 (73.82 um vs 53.74 um,x 100). In female rats, the highest mean value
of thyroid follicles was recorded in C1 group (57.56 pm,x100), and the
lowest in C2 (47.32 pm, x100). Thus, the administration of Se was proved
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to have protective effects against thyroiditis cytology in both male and fe-
male Wistar rats.
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Introduction

The majority of adrenal neoplasms are benign while adrenocortical carci-
nomas (ACC) are rare with poor prognosis. Previous studies indicated that
estrogens play important role in the etiology and progression of adrenocor-
tical tumors. Estrogens exert genomic activities trough the estrogen-recep-
tor (ER) subtypes o and B, while the non-genomic effects are mediated by
membrane-bound-G-protein-coupled-ER-30 (GPR30). Although estrogens
induce cancer cell proliferation through ERo., ER appears to exert a protec-
tive effect. In vitro experiments showed that treatment with ERo. antagonist
as well as GPR30 agonist reduces proliferation in H295R cells. However,
data on the expression profile of ERs in normal and human adrenocortical
neoplasms are limited. Epidermal growth factor receptor (EGFR) found to
be highly expressed in ACC. The expression of EGFR has been negative-
ly correlated with expression of ER in other cancers, while data regarding
the correlation between ERs and EGFR expression in adrenocortical neo-
plasms are missing.

Aim

We aimed to investigate the expression profile of ERs and EGFR in adreno-
cortical neoplasms and correlate it with their biological behavior.

Material and methods

Total RNA was extracted from fresh frozen tissue of: eight non functional
adenomas (NFA), eight cortisol producing adenomas (CPA), their adjacent
normal adrenal tissues (NAC) AND eight adrenocortical carcinoma (ACC).
The expression of ERa,, ERP, GPR30 and EGFR genes was evaluated by
qPCR. The Immunohistochemistry (IHC) was performed to evaluate the
EGFR and GPR30 protein levels.

Results

The expression of both ERa and GPR30 were higher in the CPA as com-
pared to their adjacent normal tissue (P <0.05) while there was no significant
difference in ERP and EGFR mRNA levels between CPA, NFA and their
adjacent normal tissues. The expression of GPR30 was significantly higher
in ACC compared to either NFA or NAC groups (P <0.05), and marginally
higher in ACC compared to CPA. The expression of ERoc and EGFR was
higher in ACC compared to either CPA or NFA (P<0.1). IHC confirmed the
higher expression EGFR in ACC compared to the adrenal benign tumors.
A marginal positive correlation between EGFR and GPR30 expression was
observed in ACC.

Conclusion

To our knowledge this the first study to evaluate the expression of mem-
brane-bound GPR30 in human adrenocortical neoplasms. Our preliminary
data suggest a possible role of GPR30 and EGFR in adrenocortical malig-
nancy, while ERoe may play a role in functional adenomas. Further studies
with larger number of samples are required to elucidate the role of ERs and
EGFR on the adrenal tumorigenesis.
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Background

In recent years, the role of vitamin D in improving the profile of inflamma-
tory markers in order to prevent and treat diabetic neuropathy and microcir-
culation disorders has been actively studied.

Aims

The research goal was to study the dynamics of inflammatory markers,
clinical manifestations of diabetic peripheral neuropathy and laser Doppler
flowmetry of skin microcirculation during treatment with various doses of
cholecalciferol in patients with type 2 diabetes and DPN.

Materials and methods

A single-center, open, randomized trial included patients with type 2 di-
abetes with DPN. Sixty-seven patients were randomized into 2 groups,
where Group I took cholecalciferol in a dose of 5,000 IU/week for 24
weeks, and Group II took a dose of 40,000 IU/week. At the start and the
end of the trial, the body mass index (BMI), glycated hemoglobin level
(HbAlc), 25(OH)D, PTH, interleukins-1B, —=6, —10 (IL), C-reactive pro-
tein (CRP), and tumor necrosis factor o, (TNFo) levels were determined;
the survey was conducted on the NSS, NDS and visual analog scales. Us-
ing laser Doppler flowmetry, one compared the initial and final indicators
of the baseline blood flow and microcirculation (MC) against functional
samples (postural and occlusal). Control measurements of LDF parame-
ters were performed on 16 subjects without diabetes mellitus (eight men/
eight women, 51.8+3.7 years).

Results

Sixty-two patients completed the study. Group I (n=31, W16) and Group
II (n=31, W15) were initially comparable by age, gender, BMI, HbAlc
level, NSS, NDS, and VAS. Initially, LDF indicators were significantly
lower compared to the group without T2DM. Vitamin D deficiency was
detected in 78% of patients with T2DM. After 24 weeks of taking chole-
calciferol in Group II, there was a significant decrease in BMI, in the levels
of HbAlc and IL-6, and an increase in the level of IL-10, as well as the
improvement of cutaneous MC and functional test parameters, while in
Group I these changes were not detected. A correlation was established
between the final level 25(OH)D and IL-6 (r=-0.378, P=0.036), IL-10
(r=0.483, P=0.006), BMI (r=-0.388, P=0.031) and HbAlc (r=-0.388,
P=0.031).

Conclusion

Receiving cholecalciferol in a dose of 40,000 IU/week over the course of
24 weeks is associated with a decrease in BMI, an improvement in glyce-
mic control and the profile of pro-inflammatory markers, a decrease in the
severity of diabetic peripheral neuropathy, and an improvement in the LDF
parameters of cutaneous MC and functional tests in patients with type 2
diabetes and DPN
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Background

Hypoparathyroidism (HP) is characterized by low serum calcium (sCa) and
high serum phosphate (sP). Standard of care (SoC), active vitamin D and
calcium, raises sCa and sP and increases burden of illness on HP patients
by worsening hypercalciuria and the CaxP product. Parathyroid hormone
(PTH)(1-84)(t,,, ~2-3 hrs) is approved and can raise sCa and allow par-
tial withdrawal of SoC, but does not sufficiently control urine calcium or
symptomatic hypo- or hypercalcemia. [NATPARA Package Insert; Khurana
M et al. 2019] TransCon PTH, an investigational prodrug of PTH(1-34)
transiently bound to an inert carrier via a linker, is under development for the
treatment of HP. Linker auto-cleavage occurs under physiologic conditions,
releasing active PTH at a controlled rate with a t,, ~60 hrs.

Methods

PaTH Forward is a phase 2, double-blind, placebo-controlled trial evaluat-
ing TransCon PTH in adult HP patients treated with SoC. Subjects received
fixed-dose TransCon PTH 15, 18, or 21 pg/day or placebo for 4 weeks, fol-
lowed by an open-label extension period during which subjects could titrate
their individual TransCon PTH dose (6-30 pg/day). The primary composite
endpoint at Week 4 required 1) normal sCa, 2) normal (or 250% decrease
from baseline) fractional excretion of calcium (FECa), 3) not taking active
vitamin D, and 4) taking <1000 mg/day of calcium.

Results

At Week 4, significantly more subjects (50%) on TransCon PTH achieved
the primary endpoint vs (15%) subjects on placebo (Table). sP decreased
from baseline by 20% in subjects on TransCon PTH vs 1% on placebo.
Increase from baseline in subjects meeting FECa endpoint was 42% on
TransCon PTH vs 0% on placebo. Free PTH showed stable levels in the
lower half of the normal range at both 2 and 4 weeks. TransCon PTH was
well-tolerated; no subjects discontinued treatment or withdrew from the trial
during the 4-week period, and no SAEs or severe AEs were reported. No
subjects on TransCon PTH showed symptomatic hypocalcemia vs 7% on
placebo.

Conclusions

Results from the initial 4 weeks of the PaTH Forward Trial demonstrated
the TransCon PTH met the primary endpoint without increased incidence of
symptomatic hypocalcemia despite a fixed dose. This trial will help inform
the starting dose and SoC titration schedule for the phase 3 trial.

Week 4
TransCon
PTH Placebo
(n=44) (n=13) P-value
Off active vitamin D and < 500 o o
mg/day calcium 82% 15% P <0.0001
Off active vitamin D and
calcium 50% 0% P=0.0008
Primary Endpoint 50% 15% P=0.0305
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Background

The pandemic of Coronavirus Disease 2019 (COVID-19) caused by Severe
Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) is associated
with higher fatality in respect of male sex, advancing age, obesity, diabe-
tes, hypertension, climatic factors and, in the UK and North America, with
darker-skinned ethnicities; in all of which circumstances vitamin D defi-
ciency (VDD) is more common. 25(OH)D levels reach their nadir at the end
of winter and have been associated with increased risk of acute respiratory
tract infections, which is mitigated by vitamin D supplementation. As sea-
sonal VDD is highly prevalent in North-East England, physicians in New-
castle-upon-Tyne Hospitals (NuTH), a large tertiary NHS centre, decided to
measure admission serum 25(OH)D levels in patients with COVID-19, to
inform a treatment protocol adjusted according to the severity of baseline
deficiency.

Objectives

To evaluate implementation of a local protocol for treatment of VDD among
inpatients with COVID-19; to assess the prevalence of VDD, and examine
potential associations with disease severity and fatality.

Methods

‘We performed a retrospective interim audit of a local care pathway for hos-
pitalized patients with COVID-19-related illness. 134 patients with docu-
mented COVID-19 infection were included. We determined the prevalence
of VDD, implementation of the local treatment protocol and relationship of
baseline serum 25(OH)D with markers of COVID-19 severity and inpatient
fatality vs recovery.

Results

55.8% of eligible patients received Colecalciferol replacement, albeit not
always loaded as rapidly as our protocol suggested. No cases of new hy-
percalcaemia occurred following treatment. Patients admitted to ITU were
younger than those managed on medical wards (61.1 years=11.8 vs 76.4
years+14.9, P<0.001), with greater prevalence of hypertension, higher
baseline respiratory rate, National Early Warning Score-2 and C-reactive
protein level. While mean serum 25(OH)D levels were comparable [ITU:
33.3 nmol/l, 95% Confidence Interval (CI) 28.0-38.5 nmol/l vs Non-ITU:
48.2 nmol/l, 95% CI 40.3-56.0 nmol/l, P=0.2) only 19% of ITU patients
had 25(OH)D levels greater than 50 nmol/l vs 39.1% of non-ITU patients
(P=0.02). However, there was no association with fatality, potentially due to
small sample size and prompt diagnosis and treatment of VDD.
Conclusions

Patients requiring ITU admission were more frequently vitamin D deficient
than patients on medical wards, despite being significantly younger. These
data suggest an important association between VDD and COVID-19 sever-
ity. Larger prospective studies and/or clinical trials are urgently needed to
elucidate the role of vitamin D as a preventive and/or therapeutic strategy
for mitigating the effects of COVID-19 infection.
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Coronavirus disease 2019 (COVID-19), may lead to a severe acute respira-
tory syndrome requiring hospitalization and assisted ventilation with high
lethality. Replication of SARS-CoV, MERS-CoV and Ebolavirus is calci-
um-dependent and hypocalcemia has been frequently reported in all these
infections. Despite already many studies reporting on clinical and laboratory
presentation of COVID-19 patients, including inflammatory and organ in-
jury biomarkers, only one case report has so far described hypocalcemia in
COVID-19. The aim of our study was to investigate the incidence of hypo-
calcemia in a large single center population of COVID-19 patients and eval-
uate its clinical implications. We retrospectively included 531 COVID-19
patients (aged>18 years) with serum ionized calcium (Ca*) evaluation
from arterial blood gas test (ABG) performed at initial evaluation in our
Emergency Departments (ED). We collected two different Ca** levels, a real
level (“actual calcium (AC)”) and a corrected for a pH 7.4 (“standardized
calcium (SC)”). Hypocalcemia was defined as a calcium levels below 1.18
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mmol/l. We excluded patients with comorbidities and concomitant therapies
influencing calcium metabolism. Hypocalcemia was found in 462 patients
(82%) with AC levels and in 414 (78.6%) patients with SC levels. Severe
hypocalcemia (below 0.99 mmol/l) was found in 18 (AC, 3.4%) and 10
(SC, 1.9%) patients. Hypocalcemic patients were more frequently males
(AC, 69% vs 57% P=0.06; SC, 70% vs 60% P=0.046) and older (AC,
59 yr [51-69] vs 53 [45-67] P=0.01). LDH and PCR levels were very
significantly higher in hypocalcemic vs normocalcemic patients (AC,
LDH: 372 U/I [287-466] vs 271.5 [202.25-347.5] P <0.001; PCR: 71.55
mg/dl [31.22-132.4] vs 24 [4.65-77.65] P <0.001; SC, LDH 70.25 mg/dl
[30.87-130.35] vs 38 [11.2-105.9] P<0.001; PCR 377 U/l [289-467] vs
307 [236-399] P<0.001). In univariate and multivariate analyses hypo-
calcemia was an independent risk factor associated with hospitalization.
Fifty-eight patients died (11.5%) and 62 (11.7%) were admitted in ICU.
Hypocalcemia at admission was significantly associated to these two out-
comes only in univariate but not in multivariate analyses. To our knowl-
edge this is the first study that reports very high incidence of hypocalcemia
in a large monocentric population of COVID-19 patients at initial hospital
evaluation. Since hypocalcemia is highly incident in COVID-19 patients,
predicts the need for hospitalization and may be life threatening if severe
potentially worsening the COVID-19 morbidity at the cardiovascular level
we suggest that ionized calcium should always be assessed at initial hospital
evaluation, monitored and eventually adequately treated in all COVID-19
patients.
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Introduction

Carney Complex (CNC) is a rare genetic syndrome, with multiple endo-
crine and non-endocrine neoplasia, mostly due to inactivating mutations
of the PRKARIA gene. CNC has a wide spectrum of manifestations :
most frequently skin lesions, cardiac myxomas and primary pigmented
nodular adrenocortical dysplasia (PPNAD), but also thyroid nodules,
schwannomas, breast tumors (mainly myxoid fibroadenomas and ductal
adenomas)... The present study was designed to describe the character-
istics of breast lesions diagnosed in CNC patients and their association
with other manifestations of CNC and PRKARIA genotype. Since breast
cancer is the most frequent cancer in women and the leading cause of
death from cancer worldwide, malignant breast lesions were carefully
analysed.

Methods

This cohort comes from a 3 years follow-up multicenter French prospective
study of 70 CNC patients (Espiard, et al., JCEM 2020). The 50 included
women here were analyzed for CNC manifestations and particularly breast
lesions, with systematic mammography, genotype and hormonal settings,
in order to characterize breast lesions, look for association with other CNC
manifestations and assess the frequency and average age of breast cancer in
this population.
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Results

Among the 38 women with breast imaging, 14 (28%) had breast lesions,
half of them bilateral. Ten women (20%) presented with benign lesions: fi-
broadenomas (70%), bilateral polyfibromatosis (30%), diffuse myxomatosis
(20%)... Six women had breast carcinomas (12%) : five had invasive cancer
before 50 years old (10%) and one had ductal carcinoma in situ at 54 years
old. One patient presented with recurrent contralateral breast cancer. The
average age of breast cancer was 44.7 years old, 17 years younger than in
the general population, and relative risk of breast cancer in women less than
50 years old was threefold higher in CNC patients compared to general pop-
ulation. Breast cancer had good prognosis factors: all lesions were NOMO,
hormonal receptor positive, HER negative, except for one at metastatic stage
at diagnosis. All the participants were alive at the end of the study, the obser-
vation period ranging from 7 to 14 years. All Breast carcinomas occurred in
PRKARIA mutated patients. The occurrence of carcinomas was associated
neither with conventional risk factors for breast cancer, nor with any other
CNC manifestations.

Conclusion

Breast lesions are frequent in women with CNC and breast carcinoma might
be considered a “new” manifestation of this disease. As CNC could pre-
dispose to breast carcinoma, an adequate screening strategy and follow up
should be discussed in affected women.

DOI: 10.1530/endoabs.70.0C7.1

(P=0.035), while PAs with more FOXP3 +cells were associated with lower
microvessel density (P=0.021). PAs with more B cells had more rounded
vessels (P=0.021). Of the studied PA-derived cytokines and growth factors,
only FGF-2 and CXCL10 were significantly associated with microvessel
architecture, namely vessel perimeter (r=-0.407; P=0.048) and area occu-
pied per vessel (r=0.407; P=0.049), respectively.

Conclusions

Our data suggest that different TME components may influence the angio-
genesis of PAs: M2-macrophages appears to play a relevant role in PA an-
giogenesis, and B, CD4 +and FOXP3 +lymphocytes may also have a modu-
latory role in the PA neovascularisation.
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Introduction

Angiogenesis is regulated by different components of the tumour microen-
vironment (TME) including cytokines and immune cells. Although angio-
genesis has been studied in pituitary adenomas (PAs), the role of individual
TME components in PA angiogenesis remains largely unknown. We aimed
to characterise the role of the TME components in determining the angio-
genesis of PAs, focusing on PA-infiltrating immune cells and the PA-derived
cytokine network.

Methods

Different immune cells were studied by immunohistochemistry in 24 human
PAs (16 non-functioning PAs (NFPAs) and 8 somatotrophinomas): macro-
phages (CD68), M2-macrophages (CD163), M1-macrophages (HLA-DR),
cytotoxic T lymphocytes (CD8), T helper lymphocytes (CD4), T regulatory
cells (FOXP3), B cells (CD20) and neutrophils (neutrophil elastase); endo-
thelial cells were assessed with CD31. Five normal pituitary samples (NP)
were included for comparison. Microvessel density and vascular morpho-
logical parameters were estimated with ImageJ software. Cytokine secre-
tome from these same 24 human PAs were assessed on primary cell culture
supernatants using a multiplex immunoassay panel with 42 cytokines.
Results

PAs contained 4x more CD68+macrophages than NP, with a 3-fold in-
creased M2:M1 macrophage ratio, as well as more CD4+T cells but fewer
CD8+T cells or neutrophils. Microvessel density and microvessel area were
higher in NP than PAs, which also had more round and regular vessels. NF-
PAs had vessels of increased caliber (higher perimeter and Feret’s diameter),
occupying an increased area comparing to somatotrophinomas. PAs with
more macrophages tended to have higher microvessel density and area, as
well as a higher perimeter and Feret’s diameter. The M2:M1 macrophage
ratio correlated with microvessel density (P=0.015) and microvessel area
(P<0.001) in PAs. PAs with more CD4+T cells had higher microvessel area
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Adrenocortical carcinoma (ACC) is a rare endocrine malignancy with an
unfavorable prognosis. Despite the poor prognosis in the majority of pa-
tients, no improvements in treatment strategies have been achieved. There-
fore, the discovery of new prognostic biomarkers is of enormous interest.
Sterol-O-acyl transferase 1 (SOAT1) is involved in cholesterol esterifica-
tion and lipid droplet formation. Recently, it was demonstrated that SOAT1
inhibition leads to impaired steroidogenesis and cell viability in ACC. To
date, no studies have addressed the impact of SOATI expression on ACC
prognosis and clinical outcomes. We evaluated SOAT] expression by quan-
titative real-time PCR and immunohistochemistry in a tissue microarray of
112 ACCs (Weiss score > 3) from adults treated in a single tertiary center in
Brazil. Two independent pathologists evaluated the immunohistochemistry
results through a semiquantitative approach (0-4). We aimed to evaluate
the correlation between SOAT! expression and clinical, biochemical and
anatomopathological parameters, recurrence-free survival (RFS), progres-
sion-free survival (PFS) and overall survival (OS). SOAT1 protein expres-
sion was heterogeneous in this cohort; 37.5% of the ACCs demonstrated
strong SOAT1 protein expression (score $ 2), while 62.5% demonstrated
weak or absent protein expression (score<2). Strong SOAT1 protein ex-
pression correlated with features of high aggressiveness in ACC, such as
excessive tumor cortisol secretion (P=0.01), an advanced disease stage
[ENSAT 3 and 4 (P=0.011)] and a high Ki67 index (P=0.002). In mul-
tivariate analysis, strong SOAT1 protein expression was an independent
predictor of a reduced OS (HR 2.15, CI 95% 1.26 — 3.66; P=0.005) in
all patients (n=112), and a reduced RFS (HR 2.1, CI 95% 1.09 — 4.06;
P=0.027) in patients with localized disease at diagnosis (n=83). Our find-
ings demonstrated that SOAT1 protein expression has prognostic value in
ACC and reinforced the importance of investigating SOAT1 as a possible
therapeutic target for patients with ACC.

Keywords: adrenocortical carcinoma; prognostic factors; SOAT1; target
therapies
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Introduction

E2F1I regulates the expression of genes required for cell cycle progression
and apoptosis. miR-17-5p regulates expression of E2F]. Both miR-17-5p
and E2FI have been described deregulated in cancer but they have been
scarcely studied in human pituitary neuroendocrine tumours (PitNETSs).
The aim of the present study was to find biomarkers of aggressiveness in
PitNETs and report the correlation between E2F1 and miR-17-5p in the reg-
ulation of the pituitary tumorigenesis.

Methods

In this cross-sectional descriptive study, we evaluated the expression of
E2FI, c-myc and two microRNAs of miR-17~92 cluster (miR-20a and miR-
17-5p) by qRT-PCR in 60 human PitNET samples: 29 gonadotrophs (GT),
15 functioning somatotrophs (fST), 8 functioning corticotrophs (fCT) and 8
silent corticotrophs (sCT). Clinical, radiological and pathological data were
recovered to determine the pre-operative behavior of the tumour. We defined
invasiveness if the tumour invaded one of the cavernous or sphenoid sinus.
We defined aggressiveness depending on the invasiveness of the tumours
and the Ki-67 expression.

Results

E2FI and c-myc demonstrated different expression in PitNETs depending
on subtypes (P=0.000 and 0.004 respectively). Specifically, GT and sCT
showed overexpression of E2F1 compared to the functioning variants (fST
and fCT). In the whole series, E2F] was more expressed in invasive than in
non-invasive tumours (P=0.004). Moreover, E2F1 (P=0.001) and miR-17-
5p (P=0.011), were overexpressed in tumours with high grade of aggres-
siveness in the whole series.

Conclusions

We confirm the deregulation of E2FI and c-myc in the pathogeneis of Pit-
NETs, with different behavior depending on their subtypes. Moreover, E2F1
and miR-17-5p could be good markers of PitNET aggressiveness.
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Background

Mitotane is the only approved treatment for advanced adrenocortical carci-
noma and was shown to inhibit Sterol-O-Acyl transferase 1 (SOAT1) which
leads to the depletion of cholesterol esters and increase of free cholesterol
in the ACC cell line H295R. Downstream activation of the endoplasmic re-
ticulum stress (ER-stress) pathway results in decreased adrenocortical cell
viability.
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Aim

To better characterize the effects of SOAT1 inhibition in ACC, four human
cell lines (H295R, MUC-1, CU-ACCI1 and CU-ACC2) were treated with
the SOAT inhibitors SOATiI) mitotane, nevasimibe, AZD 3988 and Sandoz
58-035.

Methods

SOAT1 inhibition was quantified in vitro, ER-stress marker expression by
qPCR and WB, cell viability by cell titer glo-assay, SOAT1 knockdown
(KD) by siRNA and steroid hormone synthesis by LC-MS/MS.

Results

Mitotane, nevasimibe, AZD 3988 and Sandoz 58-035 inhibited SOAT1 in
NCI-H295R cells with IC, of 1.3 uM, 3.1 nM, 0.9 nM and 13 nM, respec-
tively. Expression of ER-stress markers was activated by mitotane, neva-
simibe, only poorly by AZD 3988 and not at all by Sandoz 58-035. San-
doz58-035 did not impair viability of any ACC cell line. H295R cells were
most responsive to SOAT1 inhibition, while MUC-1 cells were least respon-
sive, with EC,>100uM for all inhibitors. Only mitotane efficiently blocked
cortisol secretion in the two highly cortisol-secreting cell lines H295R and
CU-ACCI. KD of SOAT1 in NCI-H295R cells did not affect the response
to mitotane treatment.

Conclusion

Although SOATT1 inhibition was confirmed for all compounds, downstream
effects on ER-stress markers and cell viability exhibit marked differences.
SOAT1 expression does not affect mitotane responsiveness in H295R cells,
suggesting targets different from SOAT1 are relevant for in vitro cytotoxicy.
Their identification may lead to novel ACC treatments.
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Background

No direct prospective studies comparing laser ablation (LA) and radiofre-
quency ablation (RFA) for debulking benign non-functioning thyroid nod-
ules (BNTN5s) exist. We aimed to compare the efficacy and safety of both
techniques in patients with solid or predominantly solid BNTN.

Methods

This six-month, single-use, randomized open label parallel trial compared
the following primary endpoints between the RFA and LA groups six
months after treatment: (1) nodule volume reduction expressed as a percent-
age of nodule volume at baseline; (2) proportion of nodules with more than
50 % reduction (successful rate). We enrolled subjects with a solitary BNTN
or dominant nodule characterized by pressure symptoms/cosmetic problems
or patients without symptoms who experienced a volume increase >20%
in one year. Nodules underwent core needle biopsy (CNB) for diagnosis.
Patients were randomly assigned (1:1) to receive LA or RFA. Safety was
assessed in all randomly assigned participants.

Results

Sixty patients were randomly assigned to receive either RFA or LA (1:1)
between January 2016 and November 2018. Both groups were similar
in basal nodule volume, thyroid function, histology, symptoms/cosmetic
score, and procedure time. At six months, the nodule volume reduction
was 64.3% (95% confidence interval 57.5 — 71.2%) in the RFA group
and 53.2% (47.2 — 95.2%; P=0.02) in the LA group. This effect was also
confirmed in the linear regression model adjusted for age, baseline vol-
ume, and proportion of cellular component (LA vs RFA percent change
Delta=—-12.8, P=0.02). No significant difference was observed in success
rate 6-month after treatment (RFA vs LA: 86.7% vs 66.7%, P=0.13) or in
thyrotropin level between the groups. Although improved, no significant
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difference was observed between RFA and LA for compressive symptoms
(RFA:2.13vs3.9, P<0.001; LA: 2.4 vs 3.87, P<0.001) and cosmetic score
(RFA: 1.65 vs 2.2, P<0.001; LA: 1.85 vs 2.2, P<0.001). The adverse event
rates (local pain, dysphonia, thyrotoxicosis, fever, hematoma) were 37%
(n=11) and 43% (n=13) for RFA and LA, respectively, with no require-
ment for hospitalization.

Conclusion

While the success rate was similar in the RFA and LA groups, RFA achieved
a significantly larger nodule volume reduction at six months.
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Paragangliomas (PGLs) and pheochromocytomas (PCCs) are rare tumors
that arise from the neuroendocrine tissue along the paravertebral axis with
the ability to secrete cathecolamines. Up to 33% of these tumors may be
hereditary either alone or as a component of a multiple tumor syndrome.
Germline SDHA mutations are relatively frequent (7.6%) in patients with
genetically unexplained PGL, even in the absence of familial or clinical
indications for inherited PGL. Most of SDHA mutation carriers presented
with an apparently sporadic head and neck PGL and extra-adrenal PGL.
Lynch Syndrome (LS) is one of the most common cancer susceptibility syn-
dromes. Individuals with Lynch syndrome have a 50%—70% lifetime risk of
colorectal cancer, 40%—-60% risk of endometrial cancer, and increased risk
of several other malignancies. It is caused by germline mutations in the DNA
mismatch repair genes MLH1, MSH2, MSH6 or PMS2. We present the case
of a woman who underwent surgery in 2008 for retroperitoneal paraganglio-
ma removal. No previous medical history was reported. Ten years later, she
presented with mechanical-back pain and headaches. Initial imaging includ-
ed MRI of the abdomen and lumbar spine and showed bone metastasis in
T10-T11-T12. Laboratory investigations included 24-h fractionated urinary
catecholamines and metanephrines supporting a functional tumor (plasma
normetanephrine 425 mg/24 h and urine normetanephrine 976 mg/24 h).
She was treated initially with phenoxibenzamine 20 mg daily in 2 doses and
stereotactic body radiation therapy (SBRT), completing a course of 57 Gy
in 8 fractions. Genetic testing was also performed. It revealed the expression
of 2 mutations in heterozygosis, in both genes SDHA (v481fs* R31) and
PMS2. The patient had not suffered from any disease associated with Lynch
syndrome until now. It is not common to find these 2 mutations in the same
person; in fact, there is not any case described before in the literature. This
case report enhances the importance of clinical follow-up in pheochromocy-
tomas and paragangliomas and encourages us to perform genetic testing to
prevent the development of malignancies in people who carries oncogenic
mutations.
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The lifelong exposure to mixtures of endocrine disrupting chemicals rais-
es serious concerns about their deleterious effects on human health. Poly-
chlorinated biphenyls (PCBs) had widespread use in numerous industrial
applications, and were massively produced for several decades. After the
discovery of the adverse effects of PCBs in the 1970s, brominated flame
retardants (BFRs) were established as the major chemical flame retardant.
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Both chemicals persist in the environment and biomagnify in the food chain,
hence their cocktail effect on thyroid gland can be assumed.

This experimental study was aimed to assess effects of repeated relatively
low doses (corresponding low to high environmental human exposures) of
these persistent organic pollutants on thyroid homeostasis in adult animals.
Rats were randomized into control and treatment groups. Animals were
treated by oral gavage for 28 days with either PCBs solution in corn oil or
polybrominated diphenyl ether (BDE-209) suspension in dimethyl sulfox-
ide, or their combination. Animal groups were receiving BDE-209 suspen-
sion or commercial mixture of Aroclor 1254 at five different dose levels for
each chemical. Nine groups were receiving different combinations of BDE-
209 and PCBs. Treatment of all animals was performed by oral gavage, each
day, during 28 days. Thyroid hormones were investigated in serum samples
obtained from blood samples collected at necropsy.

Applied doses of PCBs induced dose dependent decrease in T4, while BDE
209 caused increase in T4 and decrease in T3 levels, compared to respective
controls. However, no interaction at tested dose levels of PCBs and BDE-
209 were observed implying that PCBs and BDE-209 as chemicals which
act by similar modes at the level of thyroid homeostasis, exert additive ef-
fects in mixture.

The study implicates that exposure to low, environmental doses of these
chemicals interferes with thyroid function and raises an issue of their addi-
tive thyroid toxicity in mixtures.
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Introduction

The metabolic risk associated with air pollution could vary according to the
specific pollution levels of each area, as well as factors related to lifestyle
(diet, activity physical, socioeconomic status, tobacco), other exposures, co-
morbidities etc.. and has been insufficiently evaluated in our country.
Objective

To study the association between long term exposure to air pollution (mea-
sured as PM concentrations) and the incidence of hypertension in a disease
free sample representative of the adult population of Spain (di@bet.es).
Methods

The study population was composed of 1103 individuals, participants in the
nation-wide population based cohort study di@bet.es, free of hypertension
at baseline (2008—2010) who completed the follow up exam of the cohort
(2016-2017) with complete clinical information and blood pressure mea-
surements available for analyses. Mean follow up time was 7.4£0.6 years.
Exposure Assessment

Cohort participants were assigned air pollution exposures for particulate
matter <10 um (PM10) and <2.5 pm (PM25) during follow-up (2008-2016)
obtained through modeling combined with measurements at air quality sta-
tions (CIEMAT).

Diagnose of Hypertension

Hypertension was considered if there was a previous clinical diagnose of
hypertension and/or systolic blood pressure was 2140 mmHg and/or diastol-
ic blood pressure was 290 mmHg.

Results

In the table we present crude and multivariate adjusted Odd Ratios for de-
veloping Hypertension during follow up according to PM10 and PM2.5
cuartiles.
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Multivariate ORs were calculated by logistic regression adjusted for age,
gender, ethnicity, education level, MedScore, SF-IPAQ BMI and munici-
pality population.

Conclusions

Our study shows an association between PM concentrations and the inci-
dence of Hypertension in Spain even with pollution levels below the air
quality levels currently established. These data reinforce the need for mea-
sures to improve air quality in our country.
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Comparative histopathology of endocrine glands in phthalate exposed
male Wistar rats unveil the vulnerability of adrenal gland and aug-

mented by molecular docking

Shahzad Ahmad, Sheikh Raisuddin

Jamia Hamdard, Department of Medical Elementology & Toxicology, New
Delhi, India

Limited research has been conducted on adrenal gland as target of endocrine
disrupting chemicals (EDCs). Moreover, studies on steroidogenesis as the
target of EDCs has also attracted lesser attention compared to other metabolic
pathways. We studied the effects of two extensively used phthalate esters viz.,
di-ethyl hexyl phthalate (DEHP) and di-butyl phthalate (DBP) on the adre-
nal gland in Wistar rats and checked its susceptibility against the exposure
of these extensively used phthalates categorized as EDCs. Male rats were
divided into seven groups (n=6). Group I (control) received only corn oil (as
vehicle). Group II, IIT and IV were treated daily with DEHP at the dose of
250, 750 and 1500 mg/kg-BW respectively per os for 14 days. Group V, VI
and VII were treated with daily dose of DBP 100, 500 and 1000 mg/kg-BW
respectively per os for 14 days. The comparative histological observation of
endocrine glands i.e., pituitary, pineal, thyroid, parathyroid, adrenal gland
and testes unveil that changes in adrenal gland towards the DEHP and DBP
were more remarkable compared to other endocrine glands. Glucocorticoid
biosynthesis pathway in adrenal gland was analyzed by molecular docking
of DEHP and DBP with the enzyme proteins involved in the pathway us-
ing Maestro Schrodinger 9.4 software. It showed the potential of DEHP and
DBP to inhibit these proteins comparable to the known inhibitors of enzymes
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involved. The present study used a novel approach of in silico and in vivo to
elucidate the sensitivity of adrenal gland towards EDCs through the analy-
sis of the sensitivity of adrenal steroidogenesis on exposure to two widely
distributed phthalates with environmental and human health risk potential.
Keywords: glucocorticoid biosynthesis pathway, endocrine glands, phthal-
ate esters, molecular docking.
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Cigarette smoking and the risk to develop symptoms of Hashimoto’s
thyroiditis
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Introduction

Hashimoto’s thyroiditis (HT) is a complex disease which is caused by ge-
netic as well as environmental factors. While the genetic predisposition to
HT has been extensively investigated, the influence of most environmental
factors still needs to be evaluated. Based on our previous study, we did not
find any correlation between HT and the fact of cigarette smoking or the
number of pack-years. We did, however, find a significant correlation be-
tween the age of smoking discontinuation and the age of HT onset. However,
in this previous study, the number of patients for which we have obtained
data on smoking discontinuation, was very sparse; therefore, no unequivocal
conclusions could have been made.

Aim

The aim of our study was to verify the correlation between the age of smok-
ing discontinuation and HT diagnosis.

Methods

In our first study, we included 35 HT patients who have declared to have
stopped smoking in the past. The verification study included 48 patients.
Stepwise regression analysis was used to predict the dependence of the age
of HT diagnosis with gender, age of smoking discontinuation, TSH at diag-
nosis, and anti-TPO at diagnosis.

Results

In patients who had discontinued smoking at the age of 39 years or more,
the diagnosis of HT was predominantly made after the discontinuation of
smoking. No such regularity was observed for patients who had stopped
smoking before the age of 39 years. In their case, the diagnosis of HT was
made similarly often before and after the discontinuation of smoking. The
patients’ gender and biochemical parameters at diagnosis were not signifi-
cantly correlated with the age of HT onset.

Conclusions

We concluded that neither smoking nor its discontinuation has a significant
impact on the onset of HT symptoms in patients aged less than 39 years
before smoking discontinuation. However, in the vast majority of our HT
patients who had stopped smoking at a later timepoint, it seemed as if stop-
ping smoking was a trigger of HT symptoms that would be indicative of
the disease. It remains to be evaluated whether this is a straight-forward
correlation or whether other factors like hormonal changes or the ability
to deal with stress in the older patients might have been involved in the
observed correlation.
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Effects of perinatal exposure to triclosan on neuronal development and
behavior of mice
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There have been raising concerns in the effects of endocrine disrupting
chemicals like triclosan (TCS) on the embryo development. Triclosan (TCS)
is commonly present in household and personal wash products We hypoth-
esize that exposure to TCS during early stage of development could alter
brain development affecting behavior. To test this hypothesis, primary cor-
tical neurons were exposure to TCS with/without estrogen antiestrogen ICI
182780 from day in vitro 1 to 4. We also address whether maternal TCS-ex-
posure at dose 10 mg/kg and 100 mg/kg during pregnancy and lactation,
affects neurobehavioral development in the offspring generation. We found
that TCS impaired to growths of dendrite and axon by reducing the average
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dendrite lengths and number of both axon and dendrite. In the present of ICI,
the effects of TCS on neurite growth are recued. At six weeks of age, the spa-
tial learning and reference memory in offspring derived from dams exposed
to TCS were impaired. Furthermore, TCS-treated groups displayed cogni-
tion dysfunction in novel test and impairments in sociability and social nov-
elty preference in three-chamber social test. In addition, TCS-treated groups
increased anxiety-like behavior in open field test. Moreover, TCS-treated
groups exhibited deficits in nesting behavior. However, there was no signifi-
cant difference in depression-like behavior in tail suspension test and forced
swimming test. Our data demonstrate that perinatal exposure to TCS induces
the neurodevelopment disorder, causes abnormal in social behavior, cogni-
tive impairment, and deficits in spatial learning and memory in offspring.
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environmental hypotheses: a nationwide study from 2002 to 2014
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Introduction

Santé publique France develops a national epidemiological monitoring
program to study health indicators related to endocrine disruptor exposure.
Based on the weight of evidence, cryptorchidism was selected for this pur-
pose. In this study, we aimed to analyze temporal, spatial and spatio-tem-
poral trends of cryptorchidism during the period 2002-2014 in France, and
explore and/or generate environmental hypotheses.

Methods

We built an indicator reflecting incident operated cryptorchidism in boys
under the age of 7, using the data of the French National Hospital Discharge
Database (PMSI). We fitted temporal, spatial and spatio-temporal models
to describe trends of the risk of cryptorchidism at the department and at the
postal code scale. We used Kulldorff’s spatial scan statistic and Tango’s flex-
ibly shaped spatial scan statistic to identify spatial clusters at the postal code
scale. We studied all types of cryptorchidism and bilateral cases separately.
We searched for demographic, economic and environmental shared charac-
teristics within clusters to discuss environmental hypotheses.

Results

We identified 91400 new cases of operated cryptorchidism in boys under
the age of 7 years, including 9799 (10.7%) bilateral cases. The observed
incidence was equal to 2.14 /1000 in 2002 and to 2.81/1000 in 2014. In the
study period, the estimated increase of operated cryptorchidism incidence
was equal to 37.1% (31.5%; 42.9%), especially among boys under 2 years
and bilateral cases. An increase was observed in all departments, including
ultramarine territories. The risk of cryptorchidism presents structured spa-
tial heterogeneity. We detected 24 spatial clusters scattered in Metropolitan
France. Low socio-economic levels were often observed in the cluster areas.
Potential environmental exposures included mining activities (8/24 clus-
ters), metallurgy (17/24 clusters) and mechanics (16/24 clusters). We also
detected 21 spatial clusters of bilateral operated cryptorchidism, in the same
areas and in a few agricultural areas.

Discussion, conclusion

To our knowledge, this is the first descriptive study on cryptorchidism
addressing the issue of environmental exposure nationwide, with a large
sample. As regards environmental hypothesis, this is an exploratory study,
with limits due to the indicator built from hospital discharges and lack of
individual data. Among some of the identified, environmental exposures re-
lated to mining and metallurgy could have induced persistent environmental
pollution to metals, metallurgy inducing in addition dioxins and PCBs. This
study analysis should be considered as a hypothesis-generating process for
future research studies.
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Among its numerous comorbidities, obesity is often linked to central hy-
pogonadism in men, i.e., low circulating levels of gonadotropins and tes-
tosterone. While this condition of obesity-induced hypogonadism (OIH) is
frequently neglected, it has been suggested to contribute to the metabolic
complications of male obesity. However, the mechanisms of OIH, and even
its actual role in the metabolic alterations of obesity remain ill defined. Our
recent data suggest that OIH is bound to suppression of the hypothalamic
Kiss1/kisspeptin system, which would lower gonadotropin levels and, there-
by, testosterone in obese males. Yet, the mechanisms for Kissl suppression
in obesity remains unknown. Our recent findings suggest that microRNAs
might operate as putative regulators of Kiss1. Here, we identify a novel miR-
NA pathway regulating kisspeptin expression, and assess its potential contri-
bution to OIH. Bioinformatic prediction of miRNA regulators of the KISS/
gene were conducted with several algorithms, searching for putative seed re-
gions at the 3” untranslated region (3’UTR) of KISS!. For selection, miRNA
candidate(s) had to meet the following criteria: 1) to be identified in at least
two databases; 2) to display evolutionary conservation of its seed regions;
and 3) to be sensitive to metabolic regulation, according to previous liter-
ature. Based on these criteria, miR-A (anonymized due to ongoing patent
protection) was selected as a robust putative modulator of KISS/. Luciferase
reporter assays confirmed a repressive interaction of miR-A at the 3’UTR of
KISS1. Hypothalamic expression of miR-A was increased in obese male rats
displaying OIH. Moreover, in vivo administration of a target-site blocker
(TSB), tailored to specifically prevent the repressive interaction of miR-A at
the 3’UTR of Kiss1, significantly ameliorated the reproductive and metabol-
ic alterations observed in a rat model of OIH. Thus, while OIH rats showed
severe suppression of T and gonadotropin (LH) levels, together with nota-
ble metabolic alterations (glucose intolerance, insulin resistance), elevated
systolic blood pressure and severe inflammation, TSB administration not
only restored T and LH levels, and enhanced hypothalamic kisspeptin, but
improved also the metabolic alterations seen in OIH rats, even more effec-
tively than pharmacological treatments with either kisspeptin or T. In sum,
we provide herein preclinical evidence for a major role of a central miR-A/
kisspeptin pathway in the generation OIH. This pathway might be a suitable
target for the management of central hypogonadism linked to obesity, and its
major metabolic complications.
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Background

Placentation (invasion of the placenta into the maternal endometrium of
pregnancy known as the decidua) is hypothesised to be critical for healthy
placental function and is abnormal in two thirds of miscarriage. Kisspeptin
has emerged as a putative regulator of physiological placentation; it is
highly expressed in placental syncitio-trophoblasts, whereas its receptor is
expressed in both syncitio- and cyto-trophoblasts, such that kisspeptin is
hypothesized to play an important paracrine role to regulate placentation.
Circulating kisspeptin levels are considerably raised during healthy preg-
nancy and are reduced in women with miscarriage.



Aim

We aimed to investigate the utility of circulating kisspeptin levels in the
assessment of pregnancy complications and determine whether kisspeptin
provides additional diagnostic information compared to beta human chori-
onic gonadotropin (BhCG) alone.

Methods

This study was performed in collaboration with the Early Pregnancy Out-
come Study (EPOS), which aims to identify novel pregnancy biomarkers.
Women were invited to attend every fortnight for blood-sampling, clinical
and ultrasound assessment during the first trimester, and repeated during the
second and third trimesters. Asymptomatic women with healthy pregnancy
(n=265) provided 960 blood-samples. Women with pregnancy complica-
tions including miscarriage (n=95), pre-eclampsia (PET; n=24), pregnan-
cy induced hypertension (PIH; n=14), gestational diabetes (GDM; n=41),
preterm birth (PTB; n=14) and intrauterine growth restriction (IUGR;
n=24) provided 569 blood-samples.

Results

Gestation-adjusted circulating kisspeptin and BhCG levels were lower,
by 66% and 57%, respectively, in women with miscarriage compared to
healthy pregnant controls (P<0.0001). Area under ROC curve for diagno-
sis of miscarriage was greater for the combination of both kisspeptin and
BhCG together (0.92) than for either measure alone (BhCG 0.859, kiss-
peptin 0.874). An adjusted logistic regression model revealed that every 100
pmol/l increase in plasma kisspeptin levels reduced the odds of miscarriage
by 42%. Gestation-adjusted kisspeptin levels were lower in women with
GDM (P=0.002), or IUGR (P<0.0001), and higher in women with PTB
(P=0.004). Kisspeptin increased with gestation greater in PET (P=0.008)
and PIH (P <0.0001) than in healthy controls.

Conclusions

Plasma kisspeptin is a promising biomarker for pregnancy complications
and provides additional diagnostic capability over that provided by BhCG
alone.
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Introduction

Polycystic ovary syndrome (PCOS), the most common endocrine disorder
in women of reproductive age, is diagnosed based on three criteria, includ-
ing a polycystic ovarian morphology. Moreover, women with PCOS have
elevated serum Anti-Miillerian Hormone (AMH) levels, a hormone known
to correlate with follicle number. In addition, AMH production per follicle
is suggested to be higher in PCOS. Little is known about AMH gene reg-
ulation. Hence, this study aims to investigate the regulation of AMH gene
expression in PCOS patients. We have taken a genetic approach through
association analysis and performed in silico analysis of common variants
in the human AMH promoter. Associated variants were analyzed in vitro to
assess the functional impact.

Methods

A cohort of 700 Caucasian PCOS women, diagnosed by the Rotterdam
criteria, were included. All common two-allelic single nucleotide polymor-
phisms (SNPs), located in the region Chr19:2,245,353-2,250,827bp, were
selected. AMH levels were measured with the picoAMH assay (Ansh Labs,
Houston, Texas, USA) and presented as median (first—third quartile). The
association between SNPs and serum AMH levels was analyzed by regres-
sion and allele carrier model analyses. KK1 cells were used to assess the
functional effects of associated variants.

Results

We assessed 11 SNPs in 700 Caucasian PCOS patients. Polymorphism
rs10406324 was associated with AMH levels in the regression analysis.
This effect remained present when adjusted for age, BMI, and follicle count
(B=-0.52, P=6.08¢-07). Similar results were obtained in a carrier model
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analysis [AA: n=645, 8.29 ng/ml (5.20-12.81) vs AG/GG: n=54/n=1,
5.57 ng/ml (3.40-9.98), P=1.47e-03]. Results were replicated in an inde-
pendent cohort of 321 PCOS patients of European ancestry (P=2.59%-03
and P=6.2e-03, respectively). Stratification by BMI in lean (<25 kg/m?) and
obese (>30 kg/m?) patients showed that the association was only present
in obese PCOS patients [P=0.01 (AA: n=162, AG/GG: n=14)], but not
in lean PCOS patients [P=0.11 (AA: n=322, AG/GG: n=22)]. In silico
analysis suggested a decreased binding affinity of the transcription factor
SF1 to the minor allele G variant. Subsequently, functional analysis showed
a significant decrease in basal activity of the AMH promoter construct con-
taining the G variant (P=0.04), and a lower SF1-induced activity compared
to the A variant (P=8.7¢-03).

Conclusion

We have identified a functional AMH promoter polymorphism rs10406324
that is associated with lower serum AMH levels in obese PCOS women.
These findings suggest that the genetic context should be taken into consid-
eration when establishing an AMH cutoff value to diagnose PCOS.
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Introduction

The developmental stages of the ovarian follicle are characterized by chang-
es of gonadotropin and steroid hormone receptor expression and their po-
tential interactions on the surface of granulosa cells. In this study in vitro,
we aim to evaluate whether the co-existing follicle-stimulating hormone
receptor (FSHR) and G protein-coupled estrogen receptor (GPER) form
heteromers, which may play role in selecting the dominant ovarian follicle.
Methods

FSHR-GPER interactions was evaluated in transfected HEK293 cells by
bioluminescence resonance energy transfer (BRET) and photo-activated lo-
calization microscopy using photoactivatable dyes (PD-PALM). Molecular
modelling of FSHR-GPER heterodimers identified the sixth and seventh
transmembrane segments (T6, T7) of both receptors as a potential heteromer
interface. Seven T6 and eight T7 GPER putative interaction amino acid res-
idues were mutated to alanine (mutGPER). Intracellular Ca** levels were
measured by aequorin-dependent calcium assay (AEQ-GFP) and BRET.
Results

In order to evaluate its functionality and compare it to the wild-type receptor
(WtGPER), wt or mutGPER were transiently expressed in HEK293 cells
and demonstrated to both mediate estradiol (E,)-induced intracellular Ca**
increase (two-way ANOVA; P<0.0001; n=8; meants.E.M). FSHR-wtG-
PER dimerization was demonstrated by BRET in HEK293 cells transiently
transfected with a fixed amount of Rluc8-tagged FSHR and increasing dos-
es of wtGPER-Venus. The BRET signal logarithmically increased togeth-
er with the acceptor concentration (non-linear regression; *=0.876; n=4;
mean=*s.E.M), revealing a specific heretomeric interaction between the two
receptors. Further confirmation of the FSHR-wtGPER complexes at the cell
surface was obtained by super-resolution PD-PALM imaging in cells co-ex-
pressing HA-tagged FSHR and FLAG-tagged wtGPER. We found FSHR
and wtGPER both form monomers and homomers in equivalent amounts,
however, while FSHR formed both dimers and a range of low to higher
order homo-oligomers, GPER-GPER associations were primarily homod-
imer. FSHR-wtGPER heteromers were also observed with heterodimers
as the predominant form (15% +/— 2.2, Mean+s.e.M; n=8). The ability of
mutGPER to associate with FSHR was first determined by BRET, which
demonstrated no specific BRET interaction (linear regression; r»=0.014;
n=4; meants.E.M). Furthermore, a fourfold decrease in the percentage of
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heterodimeric structures in the cell surface were found by PALM (n=3), in-
dicating the failure of heteromeric assembly between FSHR and mutGPER
at the plasma membrane.

Conclusion

‘We demonstrated for the first time the physical interaction of FSHR-GPER
in vitro, and identified a molecular heteromer interface, which could be ex-
ploited to understand the role of this heteromer in granulosa cell physiology.
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Background

Non-obstructive azoospermia affects about 1% of men and has a multifac-
torial etiology with heterogeneous testicular histology. Pure spermatogenic
maturation arrest (MA) is a relatively rare NOA phenotype but its clinical
relevance is high, since patients affected by MA should not undergo invasive
testis surgery. A clear-cut distinction between MA and other spermatogenic
disturbances leading to azoospermia is not possible with the currently avail-
able clinical tools. Consequently, testis biopsy (TESE), is offered to all NOA
patients as the only treatment option to recover spermatozoa for subsequent
in vitro fertilization. MA is of polygenic nature and in >60% of cases the
etiology remains unknown.

Methods

We aimed to identify the underlying genetic cause of MA in 17 patients
using whole exome analysis.

Results

Rare or novel LoF mutations (homozygous or compound heterozygous)
were identified in 5 novel genes (TERBI, MSH4, ADAD2, SHOCI and
RAD21LI) for which mouse KO models are concordant with the human
phenotype. Our meiotic studies in the testis biopsy of the mutation carri-
ers provided detailed characterization of the functional consequences of the
variants, supporting their causative role in MA. In addition, 8 patients car-
ried pathogenic variants in 7 previously reported genes - TEX11, TEX14,
MEIOB, MEIll, DMRTI, STAG3 and SYCE]I. Thanks to our study, the clin-
ical significance of these genes can now be upgraded to strong or definitive
level, therefore they can be proposed for diagnostic purposes. In four cases,
infertile or fertile brothers were available, and the recessive genotype segre-
gated with azoospermia. Interestingly, both of our patients with variants in
MSH4 and SYCE]I had at least one infertile sister with suspected premature
ovarian insufficiency (POI).

Conclusions

The diagnostic yield of our exome analysis was 76%. This data is unique
in this field and have implications for the understanding of human meiosis
and its defects. In addition, we report novel genetic links between azoosper-
mia and POI and propose three novel MA genes (ADAD2, RAD2ILI and
TERBI) as potential candidates for POI. Since the reported gene defects
were all associated with pure MA (no mature spermatozoa found in the tes-
tis), our study contributes substantially to the development of a pre-testis
biopsy gene panel with prognostic value for sperm retrieval.
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Background

Hypogonadism is prevalent during opioid treatment, but the effect of testos-
terone replacement treatment (TRT) on body composition, pain perception,
and adrenal function is unclear.
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Purpose

To measure changes in body composition, pain perception, quality of life
and adrenal function after TRT or placebo in opioid treated men with chron-
ic non-malignant pain.

Methods

Double-blinded, placebo-controlled study in 41 men (>18 years) with total tes-
tosterone <12 nmol/l were randomized to 24 weeks TRT (Testosterone undeca-
noate injection 3 times/6 months, n=20) or placebo (placebo-injections, n=21).
Outcomes

Body composition (lean body mass and fat mass assessed by DXA), clini-
cal pain intensity (numerical rating scale), and experimental pain perception
(quantitative sensory assessment), quality of life (SF36), and adrenocorti-
cotrophic hormone (ACTH) test. Data were presented as median (quartiles).
Mann Whitney tests were performed on delta values (24—-0 weeks) between
TRT and placebo.

Results

The median age was 55 years (46; 59) and total testosterone before inter-
vention was 6.8 (5.0; 9.3) nmol/l. TRT was associated with change of tes-
tosterone levels 12.3 (7.0; 19.8) nmol/l (P<0.001 vs placebo), increased lean
body mass 3.6 (2.3; 5.0) kg vs 0.1 kg (-2.1; 1.5) during TRT vs placebo and
decreased total fat mass —1.2 (=3.1; 0.7) kg vs 1.2 kg (-0.9; 2.5) kg, both
P<0.003. Changes in pain perception, SF36, and ACTH stimulated cortisol
levels were non-significantly changed during TRT compared with placebo.
Conclusions

Six months TRT improved body composition in men with opioid induced
hypogonadism without significant changes in outcomes of pain perception,
quality of life or adrenal function.
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Background

Postprandial hyperglycemia is an independent risk factor for cardiovascu-
lar disease and all-cause mortality. This excess cardiovascular risk may be
partly explained by the impairment in endothelial function that typically
follows an acute increase in plasma glucose levels. Recently, nutritional in-
terventions focused on the sequence of macronutrient consumption within
the meal have been proposed to normalize postprandial glycemia in subjects
with abnormal glucose tolerance (AGT). We therefore aimed to establish
whether and by which mechanisms a protein- and fat-rich nutrient preload
attenuates glucose-induced endothelial dysfunction in individuals with AGT.
Methods

In this randomized controlled trial, the endothelial function was assessed
by the reactive hyperemia index (RHI) using an EndoPAT device at fasting,
60min and 120min during two 75g oral glucose tolerance tests (OGTTs)
preceded by either a mixed nutrient preload (one boiled egg, 50 g parmesan
cheese, 300 ml water) or a water preload (500 ml water; control OGTT). A
total of 30 volunteers were recruited, including 22 patients with impaired
glucose tolerance (IGT, n=13) or diet-controlled type 2 diabetes (T2D,
n=9), who were classified as AGT. A group of 8 subjects with normal glu-
cose tolerance underwent the control OGTT and was used as reference. Plas-
ma glucose, insulin, glucagon-like peptide-1 (GLP-1), glucose-dependent
insulinotropic polypeptide (GIP), glucagon, free fatty acids (FFA), arginine,
branched chain amino acid (BCAA), and total amino acids (AA) were mea-
sured during the tests.



Results

The RHI negatively correlated with fasting plasma glucose (r=-0.29,
P=0.04). During the control OGTT, the RHI decreased by 9% (P=0.02)
and its deterioration was associated with the time-course of plasma glucose
levels (B=-0.03, P=0.015). In individuals with AGT, the nutrient preload
attenuated the decline in the RHI (P=0.04) and markedly reduced postpran-
dial glycemia (P=0.0003) compared with the control OGTT. The beneficial
effect of the nutrient preload on the RHI was proportional to the improve-
ment in glucose tolerance (r=0.52, P=0.02). Furthermore, it was associated
with the increase in plasma GLP-1 (r=0.47, P=0.04) and arginine levels
(r=0.64, P=0.04).

Conclusions

A mixed protein- and fat-rich nutrient preload attenuates postprandial en-
dothelial dysfunction in individuals with AGT by lowering plasma glucose
excursions and by increasing GLP-1 and arginine levels, both of which are
known upregulators of the nitric oxide vasodilator system.
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Introduction

Nrf2 (Nfe2l2) is a transcription factor that regulates a series of cytoprotec-
tive and antioxidant enzymes. Upon exposure to oxidative or electrophil-
ic stress, Nrf2 enters the nucleus and induces its target genes expression.
Follicular thyroid cells have physiologically high levels of reactive oxygen
species as oxidation of iodine is essential for iodination of thyroglobulin and
thyroid hormones synthesis. We have shown previously that Nrf2 pathway is
active in thyroid and regulates the transcription of thyroglobulin.
Hypothesis

We thus hypothesized that the response of thyroid to iodine excess should
comprise Nrf2-dependent and -independent pathways.

Methods

To this end, 3 months-old male C57B16J wild-type (WT) or Nrf2 knockout
(Nrf2KO) mice were exposed to 0.05% sodium iodide in their water for
7 days. Thyroids were used for RNA extraction; RNA-seq was performed
by Exiqon, with a fold-change cutoff set at 2. Representative genes of the
enriched pathways were quantified by qPCR to validate RNA-seq results.
Pathway analysis of the differentially expressed genes was performed us-
ing the Ingenuity Pathway Analysis (IPA) software. Pathways that were en-
riched with a p-value <0.05 were considered significant.

Results

828 genes were differentially expressed in response to iodine exposure; 66%
were upregulated, as were most of the highly enriched pathways (related to
inflammatory-immune response, antioxidant response, xenobiotic metabo-
lism, platelet activation and calcium signaling). About 300 genes were dif-
ferentially expressed between WT and Nrf2KO mice; highly enriched path-
ways were related to glutathione and xenobiotic metabolism, Ahr signaling
and Nrf2 signaling and were all downregulated in Nrf2KO mice. Analysis of
the potential upstream regulators of these highly enriched pathways revealed
that Nrf2 and NfkB are main regulators of the antioxidant and inflammato-
ry response induction upon iodine exposure and that fibrosis signaling is
downstream to TgfB-Smad cascade. Last, we performed an analysis limited
to already known thyroid pathways. A few genes were enriched following
this method. Specifically, Duoxal (hydrogen peroxide generator) and Nis
(sodium iodide symporter) were upregulated upon iodine exposure, which
are expected responses. Thyroglobulin was decreased and Duoxal was in-
creased in Nrf2KO mice confirming our previous findings.

Conclusions

In conclusion, Nrf2-driven cytoprotective response and inflammatory path-
ways are upregulated after iodine overload. Nrf2 regulates transcriptomic re-
sponses in the thyroid, including a small but significant part of the response
to iodine challenge. Hence, Nrf2 can be considered a novel player bridging
thyroid antioxidant response and thyroid economy.
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Background

Genetic alterations underlying the pathogenesis of autonomous cortisol se-
cretion and early adrenocortical tumorigenesis have been identified in 40%
of adrenocortical tumors (ACT). Nonetheless, the molecular events leading
to development of ACT and steroid secretion remain obscure for a large
proportion of patients.

Aim

Aims of our study were to investigate the relationship between transcrip-
tome profile and genetic background in a large series of ACT and to identify
novel potentially pathogenic molecular event by deep RNA-sequencing.
Methods

We collected snap-frozen tissue from patients with ACT and known genet-
ic background among centers of the European Network for the Study of
Adrenal Tumors (ENSAT). Details about somatic mutations were available
from previous targeted Sanger sequencing or whole-exome sequencing
(WES). We included in the study 52 adenomas (26 associated with Cushing
syndrome [CS-CPA], 17 with mild autonomous cortisol secretion [MACS-
CPA], and 9 endocrine-inactive, EIA) and 7 early-stage adrenocortical car-
cinomas (ACC). We performed deep RNA-sequencing for the analysis of
gene expression, long non-coding RNA (IncRNA), and gene fusions. We
investigated the correlation between RNA-sequencing results and genetic
background (i.e. presence of mutations in driver genes - PRKACA, GNAS
or CTNNBI, or no mutations in driver genes).

Results

Transcriptome analysis identified two major clusters for adenomas: cluster
1 with ETIA and MACS-CPA with CTNNBI mutations or no drivers and
cluster 2 with CS-CPA and MACS-CPA with PRKACA or GNAS mutations
and CS-CPA with no drivers. In cluster 2, FATE] was among most common
overexpressed genes. Overall, three CS-CPA with CTNNB 1 mutations clus-
tered close to ACC. The analysis of the IncRNA expression showed simi-
lar results, confirming the clusters identified in transcriptome profile. ACC
showed a higher number of gene fusions per sample (average 8.14) than
adenomas (0.79), whereas CTNNB1-CPA had an intermediate number of
gene fusions per sample (1.7). We identified novel gene fusions, including
an AKAP13-PDESA fusion in a CS-CPA sample with no previously identi-
fied driver mutations.

Conclusions

MACS and EIA showed a similar transcriptome profile, independently of
the genetic background. Still unrevealed molecular alterations might be in-
volved in the pathogenesis of adrenocortical tumors associated with cortisol
excess. CT
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The somatostatin analogue pasireotide is approved for the treatment of
Cushing’s disease, where it achieves biochemical normalization in ~40%
of patients. Predicting pasireotide resistance would help avoid unnecessary
treatment. Pasireotide mediates its antisecretory action by binding to so-
matostatin receptor 5 (SSTR5). Almost half of corticotroph tumours car-
ry mutations in the ubiquitin specific protease 8 (USPS8) gene that encodes
for a deubiquitinase. Previous analysis has suggested a correlation between
USPS8 mutational status and SSTRS expression. In the present study, we de-
termine the impact of USP8 mutational status on pasireotide’s antisecretory
response in vitro and propose a potential mechanism through which USP8
may control SSTR5 expression. We treated 17 consecutive human corti-
cotroph tumours with 10nM pasireotide and determined ACTH secretion
with a radioimmunoassay, arbitrarily setting physiologically relevant sup-
pression 20% (compared to vehicle control). We assessed 50 archival human
corticotroph tumours for USP8 mutational status by Sanger sequencing and
SSTRS expression by immunohistochemistry (UMB4 rabbit monoclonal an-
tibody). We detected USP8 mutations in the mutational hotspot of exon 14 in
9/17 (59%) fresh and 21/50 paraftin-embedded corticotroph tumours (42%).
Pasireotide treatment suppressed ACTH secretion beyond the 20% cut-off
in 11 out of 17 cases (3 USP8wt and 8 mutant). We observed more than
two-fold inhibitory action in mutant corticotroph tumours (overall % ACTH
suppression USPSmut 42.6+£24.7 vs wt 18.9+10.9; independent t-test
P=0.032). The SSTRS immunoreactivity score was significantly higher in
USP8 mutant corticotroph tumours compared with wt (mean 0.543+0.338
vs 0,228+0.263, t-test P=0.001). AtT-20 cells overexpressing the most
frequently found in Cushing’s disease USP8 mutants p.Pro720Arg, p.Ser-
718del and Ser718Pro, showed improved response to pasireotide’s inhibi-
tory action on hPOMC promoter activity and increased endogenous Sstr5
-but not Sstr2- transcript levels two-fold. The murine Sstr5 promoter has two
binding sites for the activating protein 1 (AP-1). USP8 mutants stimulate
AP-1 transcriptional activity, indicating an unexpected mechanism through
which activated USP8 regulates SSTRS levels at transcriptional level. In
conclusion, the present study shows that USP8 mutant corticotroph tumours
have higher SSTRS expression and are more prone to respond favourably to
the antisecretory action of pasireotide.
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Craniopharyngiomas are rare benign epithelial tumors derived from remains
of Rathke’s pouch. They are more prevalent in childhood, adolescence, and
adults <50 years, and, commonly, are usually diagnosed after being associat-
ed with serious comorbidities when the development of the tumor is already
advanced. To date, first-line therapy is usually surgery, but frequently the
resection is not complete, causing high rates of recurrence. Therefore, the
identification of new diagnostic and prognostic biomarkers as well as thera-
peutic tools to improve the management of patient with craniopharyngiomas
is necessary. In recent years, a growing evidence indicates that defects in
the splicing process are frequent in tumor pathologies, leading to the ap-
pearance of altered spliceosome components (SCs), splicing factors (SFs)
and/or aberrant splicing variants (SVs; generated by alternative splicing),
which are associated to the development, progression and aggressiveness of
various cancer types. Based on the information described above, the aim of
this study was to establish the expression profile of key splicing machinery
components [major and minor spliceosome machinery (n=13 and 4, respec-
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tively) and 28 relevant SFs] in craniopharyngiomas (primary and recurrent
tumors; n=36) compared with control samples [normal pituitary glands
(NPs, n=11)] using a microfluidic qPCR-array, to explore their potential
dysregulation and identify specific components of this machinery that could
serve as diagnostic and/or prognostic biomarkers as well as therapeutic tar-
gets for this pathology. Expression of a substantial number of components
of the splicing machinery and SFs were drastically altered in craniopharyn-
giomas vs NPs, and, also when primary vs recurrent craniopharyngiomas
were exclusively compared. Bioinformatic analyses identified RAVERI,
RBM22, FBP11 and PRP8 as the most discriminating diagnostic factors of
craniopharyngiomas vs NPs. These results were corroborated in two exter-
nal cohorts (i.e. human and ACP-like mouse model). Furthermore, expres-
sion levels of some of these components were associated with key clinical
parameters suggesting a potential patho-physiological role of these splic-
ing components in craniopharyngiomas. Finally, the in vitro modulation
of RAVERI and PRPS (the most relevant splicing component identified) in
primary craniopharyngiomas-derived cell cultures revealed a critical role of
these factors in craniopharyngiomas proliferation. Altogether, the expres-
sion of key splicing machinery components and associated SFs is dys-
regulated in craniopharyngiomas, which provides an original approach to
identify novel diagnostic and/or prognostic biomarkers and new targets with
therapeutic potential in this poorly known disease with multiple endocrine
comorbidities.
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Development and progression of liver diseases, from non-alcoholic fatty
liver disease (NAFLD) to steatohepatitis (NASH), and hepatocellular car-
cinoma (HCC), seem to be accompanied by a dysregulation of the expres-
sion of alternative splicing variants (SVs) and appearance of aberrant SVs.
The splicing factor 3B subunit 1 (SF3B1) represents a crucial player for the
functional assembly of the spliceosome, the core machinery that controls the
splicing process, and its activity can be specifically blocked using pladieno-
lide-B. Here, we explored the putative dysregulation and pathophysiological
role of SF3B1 and the potential therapeutic utility of pladienolide-B in liv-
er disease. To this end, SF3B1 expression (mRNA and protein levels) and
clinical implications were assessed in patients with liver diseases from two
retrospective (n=154 and n=172) cohorts, and five in silico cohorts of HCC
patients [TCGA (n=369), Wurmbach (n=45), Roessler (n=43), Roessler
2 (n=445) and Mas (n=57)]. Functional and molecular consequences of
SF3BI silencing (using specific siRNAs) and/or pharmacological block-
ade (using pladienolide-B) were evaluated in normal-like hepatocyte-de-
rived (THLE-2) and liver cancer (HepG2, Hep3b and SNU-387) cell lines.
In addition, Hep3b-induced xenograft tumors treated with pladienolide-B
were developed in vivo. Results showed that SF3B1 expression levels were
consistently elevated (at mRNA and protein levels) in transformed livers
(NASH/HCC) compared to normal liver in all cohorts studied. Moreover,
SF3BI expression levels were associated with clinical (histologic differ-
entiation, overall survival) and molecular parameters of aggressiveness
(expression of oncogenic SVs, including KLF6-SV1, BCL-XL, etc). Fur-
thermore, SF3BI silencing in vitro resulted in reduced proliferation and
migration capacity of liver cancer cell lines. Consistently, pladienolide-B



strongly inhibited proliferation, migration, as well as tumorsphere- and col-
ony-formation in liver cancer cells, whereas its effects on the proliferation
of normal-like liver cells (THLE-2) were negligible. Remarkably, intratumor
injection of pladienolide-B was able to markedly reduce the growth rate of
xenograft tumors. Finally, silencing and blockade of SF3B1 both in vitro and
in vivo clearly modulated the expression levels of cancer-associated genes
(e.g. CDK4, CD24) and oncogenic SVs (e.g. KLF6-SV1I). Altogether, these
results demonstrate that SF3B1 expression increases with the pathological
transformation of the liver and that its pharmacological inhibition using pla-
dienolide-B may represent a promising novel therapeutic approach worth to
be explored through randomized controlled trials, alone or in combination
with existing therapies.
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Introduction

Mutations in FSHP gene leading to isolated follicle-stimulating hormone
(FSH) deficiency are very rare and the disorder is inherited in an autosomal
recessive manner. Up to date, only few case reports have been described in
the literature.

Case report

25-years old woman was admitted to the Endocrinology Department with a
suspicion of FSH deficiency. She was firstly diagnosed with primary amen-
orrhoea and impaired pubertal development at the age of 17. Hormonal tests
were performed and low concentrations of FSH and estradiol were found.
Pelvic ultrasound and pituitary MRI did not reveal any pathology. Treatment
with hormonal replacement therapy was started and continued for 8 years.
It was withdrawn 7 days before admission to our department. During hospi-
talization hormonal function tests were performed and there were found un-
detectable concentrations of FSH and estradiol, while LH level was mildly
elevated. In the gonadotropin-releasing hormone stimulation test there was
no response in FSH concentration. Anti-Mullerian hormone (AMH) con-
centration was within the normal range and inhibin B level was undetectable
low. Next-generation sequencing was performed and homozygotic mutation
in FSHB gene was found (ENST00000417547¢.236-237delTG, protein
p.Val79fs). Isolated FSH deficiency was diagnosed.

Conclusion

Hypogonadism and primary amenorrhoea may present a clinical picture of
isolated FSH deficiency in women. However, it is worth to notice that a se-
vere deficiency of FSH was not related with AMH deficiency. Patients with
isolated deficiency of single gonadotropin give us a new, important insight
into its role in human fertility processes, which are still under investigation.
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Human and animal health has been exposed to endocrine disruptors (EDs)
which are chemicals found in pesticides, food or personal care products. The
main concern about these disruptors is caused by their interference with the
endocrine system causing adverse effects, such as altered reproduction, ab-
normal neurological development in newborns and children or an elevated
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susceptibility to hormone-related cancers. The thyroid gland and its hormones
belong to major targets that are primarily affected by EDs. Studies on endo-
crine disrupting effects as well as general endocrine research has been primari-
ly conducted in animal studies due to the lack of representative human models.
The importance of the thyroid gland accentuates its role already during
embryonic development and organogenesis by secreting thyroid hormones
T3 and T4. It further controls the metabolism of various adult organs, the
well-being, and the cardiovascular system. The architecture of the char-
acteristic units of the thyroid gland, the thyroid follicles, is a prerequisite
for its functionality. A human thyroid test system is urgently needed to
evaluate the effects of new substances on endocrine organs. Therefore,
the aim of this study was dedicated to advance the field of in vitro three
dimensional (3D) thyroid research using primary human adult thyrocytes.
The hypothesis is based on the importance of a 3D environment and the
concomitant cell-cell/cell-matrix interactions to mimic in vitro thyroid
follicles. In vitro expanded adult thyrocytes, derived from macroscopi-
cally normal tissue, were cultured as single 3D culture or in co-culture
with endothelial cells (ECs). Adult human thyrocytes dedifferentiated in
long-term in vitro culture and lost their transcriptional thyroid-phenotype.
The results of 3D cultures, independent from the co-culture with another
cell type, demonstrate that the 3D environment exerted a beneficial effect
on the transcriptional status of thyrocytes by upregulating thyroid-specific
markers. It became obvious that 3D culture approaches without supplying
additional extracellular matrix were not sufficient to emulate the native
thyroid follicle morphology. A reorganization of thyrocytes was finally
induced by the co-culture and the addition of Matrigel™. These 3D con-
structs showed follicular-like structures and are a promising culture strat-
egy for in-vitro test systems of endocrine disruptors. All in all, this study
presents for the first time in thyroid research, the successful co-culture of
adult human thyrocytes with ECs that induces a reorganization to folli-
cle-like structures in vitro.
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Background

BAFF is a Serum B cell stimulating factor shown elevated in Graves’ dis-
ease, compared to controls (Vannucchi 2012). BAFF and its receptor are
expressed on lymphocytes infiltrating the thyroid in Graves’ disease as well
as on thyrocytes themselves (Campi 2015).

Aims

A single-blind randomized controlled trial (EudraCT 2015-002127-26) has
been conducted to test the efficacy of the anti-BAFF monoclonal antibody
belimumab (BMB) in active moderate-severe Graves’ Orbitopathy (GO)
compared to iv methylprednisolone (MP).

Methods

We studied the first 20 of the planned 40 patients with active, moderate se-
vere GO and detectable serum TSH receptor antibodies (TRAb), euthyroid
for at least 3 months, whether untreated or previously treated with iv steroids
(relapsing GO). They received iv belimumab at 0,14, 28 days and then every
four weeks for five cycles of infusion or iv MP, 833 mg/ weekly for 6 cycles,
followed by one cycle of 425 mg/week. The first dose of belimumab was
associated to a full dose (833 mg) of MP. Patient were studied at 12, 24
weeks (primary end point) and followed-up for 48 weeks. In addition to the
CAS (primary end point), Gorman diplopia score and proptosis (secondary
end points) were also measured.

Results

In both groups CAS decreased significantly at 24 weeks (P<0.0001). At 12
weeks patients on MP had a significantly lower CAS than those on BMB
(4.8-1.4 vs 4.18-2.45, P<0.02). At 24 weeks 9/10 patients had inactive dis-
ease (mean CAS with MP 1.33 and with BMB 1.5). No differences were
observed in the proptosis and the Gorman score for diplopia with either
treatment (P=NS). Only one patient (BMB) developed optic neuropathy
after the first infusion. In addition, among patients treated with BMB, we
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observed one with increased blood pressure, one with headache and dizzi-
ness, one with nausea and bile vomiting. Among patients treated with MP,
two developed fasting hyperglicemia, one headache, one insomnia, one in-
creased nervousness. Two patients trated with BMB developed epigastralgy,
but they were not on pump inhibitor, unlike all patients treated with MP.
Conclusions

The interim analysis suggests that BMB is as effective as iv MP in the treat-
ment of active GO, inducing inactivation in approximately 90% of subjects.
Its effect is slower than MP, but its tolerability is very good. If the data is
confirmed, BMB is suggested to be a good alternative to MP. Finally, the
side-effects profile of BMB is better than MP.
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Adipose triglyceride lipase (ATGL) and hormone-sensitive lipase (HSL) are
key enzymes involved in intracellular degradation of triacylglycerols. The
environmental factors and circulating biomarkers can affect the expression
of ATGL and HSL in adipocytes among rats. To our knowledge, however, no
information is known about the dietary and plasma fatty acids composition
on gene expression of ATGL and HSL in human adipose tissue. We aimed
to determine how fatty acid species measured in plasma and dietary intake
associate with HSL and ATGL gene expression in subcutaneous and visceral
adipose tissues. In this study, 97 participants aged =18 years were selected
from patients admitted to the hospital for abdominal surgeries. Visceral and
subcutaneous adipose tissues were obtained during the operation those with
minimal impact on dietary intake. Habitual dietary intake of participants
was collected using a valid and reliable food frequency questionnaire (FFQ),
from which the intake of fatty acids was quantified. Plasma fatty acids were
assessed by gas-liquid chromatography. The gene expressions ATGL and
HSL in visceral and subcutaneous adipose tissue were assessed by Re-
al-Time PCR. After adjustment for total energy intake, sex, HOMA-IR, and
age, visceral adipose tissue ATGL and HSL gene expression was associat-
ed with total fatty acids concentration (§=0.373, P=0.032 and f=0.411,
P=0.006, respectively). Furthermore, visceral adipose tissue ATGL and
HSL gene expression was significantly associated with plasma PUFAs
(B=0.421, P=0.002 and B=0.395, P=0.026, respectively). Moreover, in
visceral adipose tissue, HSL mRNA levels had a significant association with
dietary PUFA intake (B=0.471, P<0.001). There was no significant associ-
ation of dietary intake and plasma fatty acids with ATGL and HSL expres-
sion in subcutaneous adipose tissue. Expression of adipose tissue ATGL and
HSL positively associated with total fatty acids and PUFA concentration in
visceral fat. Besides, dietary PUFA has an association with only HSL in vis-
ceral fat. It seems that fat quantity along with quality may be most important
for modulating visceral adipose tissue ATGL and HSL gene expression.
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Growth hormone-releasing hormone (GHRH), apart from stimulating GH
secretion in the pituitary, exerts many extrapituitary functions, including
stimulation of cell proliferation and survival. GHRH and its receptor splice
variants (SVs) are expressed in different cancer cell types, where they mod-
ulate cell growth. It has been shown that GHRH antagonists exert anticancer
activities in a variety of tumors, including malignant pleural mesothelioma
and lung cancer, one of the leading causes of cancer death worldwide. Radio-
therapy with ionizing radiation (IR) is currently the first-line treatment for
advanced stage lung cancer; however, IR is not always resolutive and is often
associated with serious side effects. To date, the role of GHRH antagonists
in sensitization of lung cancer to IR remains unknown. Thus, we aimed to
verify the antitumor effect of last generation GHRH antagonists, MIA-602
and MIA-690, in human A549 non-small cell lung cancer (NSCLC) cells,
in combination with IR. We found that, as previously reported, 24 h treat-
ment with MIA-602 and MIA-690 reduced cell survival and growth in A549
cells NSCLC cells. Interestingly, both antagonists potentiated the inhibitory
effect of IR (at 2 and 5 Gy) on cell survival and proliferation, and increased
IR-induced apoptosis. Furthermore, MIA-602 and MIA-690 enhanced the
IR-induced increase in p53 tumor suppressor protein and the inhibition in
Bcl-2 antiapoptotic protein. These effects were paralleled by elevation in
expression of genes involved in tumor progression (c-Myc, cyclin B1 and
cyclin D1/2), angiogenesis [vascular endothelial growth factor (VEGF)],
and invasion [(metalloproteases (MMP)-2, MMP-9 and E-cadherin)]. Ongo-
ing experiments will assess the role of GHRH antagonists in human primary
lung cancer cells, along with the regulation of pathways involved in DNA re-
pair (Ku70, Ku80 and DNA-dependent protein kinase). Overall, these results
suggest that, in addition to the previously reported inhibitory effects in lung
cancer, MIA-602 and MIA-690 may enhance the sensitivity to radiotherapy,
thereby increasing the IR-induced antitumor response.
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Background

Adrenocortical cancer (ACC) is an aggressive tumor with heterogeneous
prognosis. Previous genomic studies have demonstrated the importance of
molecular classification for the prognostic assessment. Among molecular
markers, transcriptome profiles “C1A” (steroid and proliferative signa-
ture) and “C1B” (immune signature) show the strongest association with
outcome. However these markers are determined so far only from frozen
tissue samples, since paraffin-induced RNA degradation prevents the de-
termination of transcriptome profiles using standard technologies on paraf-
fin samples. This limitation hampers the integration of such markers in the
routine of pathology departments. The aim of this study was to determine
transcriptome profiles from paraffin samples, using a dedicated protocol of
RNA-sequencing.

Methods

Tumor RNA was extracted both from frozen (Qiagen) and paraffin (Prome-
ga) tissues in 48 ACC patients from Cochin hospital. For 5 patients, several
samples (2 to 4) from macroscopically different primary tumor regions were
analyzed, including 2 with one area presenting a high Weiss score (> 3)
like an ACC and another area with a low Weiss score (< 3) like a benign
adenoma. Transcriptome was determined using RNA-sequencing of 3’-end
transcripts -that are more resistant to RNA degradation- in paraffin samples



(QuantSeq, Lexogen and Illumina). An unsupervised non-negative matrix
factorization consensus clustering was performed on the top most variable
genes to classify the transcriptome profiles. These transcriptome profiles
were then compared with known prognostic expression marker (BUBIB-
PINK] differential expression assessed by RT-qPCR) obtained from frozen
samples. Association between groups was assessed with Fisher’s test. Asso-
ciation with overall survival (OS) and disease-free survival (DFS) was tested
using log-rank test.

Results

Sufficient quality of RNA-sequencing (>1000000 reads, Q30>85%) was
obtained for 54/55 paraffin samples (98%). Unsupervised clustering iden-
tified 2 main subgroups: one (26 patients, 55%) enriched in proliferative
genes was characterized as “C1A”, and the other (21 patients, 45%) showing
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immune and inflammatory signature was characterized as “C1B”. Transcrip-
tome profiles were strongly associated with BUBIB-PINKI marker (P <10~
%), DFS (5-year DFS of 45% and 95% in “CI1A” and “CIB” subgroups
respectively, P<107) and OS (5-year OS of 55% and 95% in “Cl1A” and
“C1B” subgroups respectively, P=0.007). Transcriptome-based classifica-
tion was stable in different tumor regions from the same patient.
Conclusion

The 3° RNA-sequencing protocol successfully classified “C1A” and “C1B”
transcriptome profiles and represents a convenient solution for the deter-
mination of gene-expression-based prognostic classification from paraffin
samples.
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Background

Previous research show that autoimmune adrenal insufficiency develops
gradually over time and inexorably results in a total inability to produce
adrenal steroids. However, growing evidence suggest that a few patients pre-
serve some steroid producing capacity.

Aim

To explore the frequency of residual cortisol production and possible clinical
consequences in patients with autoimmune Addison’s disease (AAD).
Material and Methods

We performed a two-staged clinical multicenter study. Study subjects
submitted a medication-fasting morning blood sample for analysis of ad-
renocortical steroids by liquid chromatography-tandem mass spectrometry
(LC-MS/MS) method. Before sampling, patients abstained from cortisone
acetate or hydrocortisone and fludrocortisone for at least 18 and 24 hours,
respectively. Residual glucocorticoid (GC) production was defined as quan-
tifiable serum cortisol and 11-deoxycortisol, and residual mineralocorticoid
(MC) production as quantifiable serum aldosterone and corticosterone. Clin-
ical variables included demographics, replacement therapy, frequency of ad-
renal crises, clinical biochemistry, and quality of life. Peak cortisol response
was evaluated by a standard 250 pg cosyntropin test.

Results

Fifty-eight of 192 patients (30.2%) had residual GC production, more com-
mon in men (n=33, P<0.002) and in shorter disease duration (median 6
[0-44] vs 13 [0-53] years, P<0.001). Residual MC production was found
in 26 (13.5%) patients and associated with shorter disease duration (me-
dian 5.5 [0.5-26.0] vs 13 [0-53] years, P<0.004), lower fludrocortisone
replacement dosage (median 0.075 [0.050-0.120] vs 0.100 [0.028-0.300]
mg, P<0.005), and higher plasma renin concentration (median 179 [22-
915] vs 47.5 [0.6—-658.0] mIE/l, P<0.001). None had a normal cosyntropin
response, but peak cortisol strongly correlated with unstimulated cortisol
(r=0.753, P<0.000) and plasma ACTH (r=-0.694, P<0.001). No differ-
ences in HRQoL or other clinical parameters were seen.

Conclusion

In patients with AAD one-third have residual production of glucocorticoids,
more common in men and patients with shorter disease duration. In the fu-
ture, these patients could be candidates for regenerative therapy.

DOI: 10.1530/endoabs.70.AEP1

Endocrine Abstracts (2020) Vol 70

AEP2

Ovarian adrenal rest tumor in congenital adrenal hyperplasia: Is
medical treatment the first line option?

Ronit Koren'?, Shlomit Koren**#, Alla Khashper>*, Carlos Benbassat*,
Marina Pekar-Zlotin>® & Zvi Vaknin>®

'Shamirmedical center, Department of Internal Medicine A, Zerifin,
Israel; *Tel-Aviv University, Sackler faculty of medicine, Tel Aviv, Israel;
3Shamir medical center, Diabetes unit, Zerifin, Israel; “‘Shamir medical
center, Endocrine Institute, Zerifin, Israel; *Shamir medical center,
Diagnostic Imaging, Zerifin, Israel; °Shamir medical center, Obstetrics and
Gynecology, Zerifin, Israel

Introduction

Ovarian adrenal rest tumors (OARTS), in contrast with testicular adrenal rest
tumors, are very rare. Up to date, 13 cases were reported in the literature;
all treated surgically.

Aim

‘We describe a case of a young female with uncontrolled classical congenital
adrenal hyperplasia (CCAH), presenting with bilateral OARTS, successfully
treated with steroid replacement.

Methods

Data on clinical history and biochemical work-upwas obtained from medical
records.

Case presentation

A 20 years old women presented with severe abdominal pain, vomiting, di-
arrhea,and fever. She was known to have 210H-CCAH. As a result of poor
compliance, 6 months before her admission hirsutism worsened and amenor-
rhea, hyperpigmentation,and weakness developed. ACTH levels were 278 <
pmol/l and 170HP 91.3 nmol/l. She was admitted for parenteral antibiotics
and high dose hydrocortisone treatment. CT revealed bilateral juxta-ovarian
masses (6.2x3.6x7.4 cm left and 5x2.2x3.2 cm right) that on MRI were
iso-intense in T1 and hypo-intense in T2, with early enhancement and rapid
washout. Trans-abdominal US found the same masses with no ovarian tor-
sion. One week of high dose hydrocortisone resulted in significant clinical
and laboratory improvement,and a multidisciplinary teem decided to contin-
ue conservative management. The patient was discharged with 2 mg dexa-
methasone per day. One-month later US revealed shrinkage of the masses
and dexamethasone dose was decreased to 1 mg/day. At three months from
discharge, she has resumed regular menses,and a repeated MRI (Figure 1)
revealed the para-ovarian masseshaveshrunk to 2.7x2.4x5 cm on the left
and 1.6x1.4x2.3 cm on the right. Dexamethasone levels were decreased to
0.25 mg/day. One year after the diagnosis, the paraovarian masses shrunk
to 2.8x1.9x4.3 on the left (down from 4.6x3.3%x7 cm) and 2.1x0.9x1.2
on the right (down from 2.5x1.6x3.9) with less contrast enhancement in
comparison to previous test possibly due to fibrotic changes of the tissue
Conclusion

OARTs are rare tumors with a poorly known natural history, and surgery
has been the first option in the few reported cases. We demonstrate here that
medical treatment is a good alternative, leading to significant tumor shrink-
age over a short period.

DOI: 10.1530/endolabs.70.AEP2

AEP3

Is there an epithelial to mesenchymal transition (EMT) in adrenocor-
tical tumours?

Iuliu Sbiera', Stefan Kircher?, Annette Feuchtinger®, Kerstin Hofner!, Axel
Karl Walch?, Martin Fassnacht'*>, Matthias Kroiss'*> & Silviu Sbiera'*
'University Hospital Wiirzburg, Division of Endocrinology and Diabetes,
Wiirzburg, Germany; *University of Wiirzburg, Institute for Pathology,
Wiirzburg, Germany; *Helmholtz Zentrum Miinchen, Research Unit
Analytical Pathology, Miinchen, Germany; *University of Wiirzburg,
Comprehenssive Cancer Center Mainfranken, Germany; *University Hospital
Wiirzburg, Clinical Chemistry and Laboratory Medicine, Wiirzburg, Germany

Introduction

Adrenocortical carcinoma (ACC) is an aggressive tumour with unsatisfac-
tory treatment options in advanced disease. Activation of epithelial to mes-
enchymal transition (EMT) has been described as causative of metastatic
spread in human cancers. New drugs were developed targeting EMT with
a focus on FGF/FGFR signalling. We here asked whether EMT is relevant
in ACC.

Methods

We analysed 6 normal adrenal glands (NAG), 40 adrenocortical adenomas
(ACA) and 55 ACC. Epithelial and mesenchymal markers were analysed



by IHC. Expression of FGFR1-4 was quantified using RNAscope and qRT-
PCR was employed to quantify expression of 92 FGF-FGFR pathway genes.
Isoform switching between FGFR isoforms ITIb (epithelial) and ITIc (mesen-
chymal) was assessed by qRT-PCR.

Results

Surprisingly, all adrenal tissues lacked E-cadherin expression while N-cad-
herin was present in both normal and neoplastic adrenal tissues but was sig-
nificantly lower in malignant vs benign tissues (0.88 vs 1.64, P=0.007).
SLUG had a uniformly high nuclear expression in all adrenal tissues.
FGFR2 mRNA was expressed at lower levels in ACC compared to ACA
(3.1 vs 5.2 mRNA copies/cell, P=0.005) whereas FGFR1 (8.2 vs 1.7,
P=0.0001) and FGFR4 (5.5 vs 2.1, P=0.0004) were significantly higher in
ACC. FGF/FGFR pathway analysis confirmed differential FGFR expression
and revealed decreased expression of FGF7, FGF17 and mitogen associated
protein kinases in tumors compared with NAG. Again surprisingly, all adre-
nal tissues had higher expression of Illc vs IIIb isoform for FGFR. A brief
comparison between adrenocortical tissues versus known epithelial tumors
as well as mesenchymal tumors shows that in terms of the common markers,
adrenal tissues are more mesenchymal than epithelial.

Conclusions

Normal but also tumoral adrenocortical tissues exhibit consistent expression
of proteins considered to reflect mesenchymal differentiation. However, sig-
nificant changes in expression of mesenchymal markers suggest their rele-
vance in adrenocortical tumorigenesis and progression. Receptor tyrosine
kinases FGFR1 and 4 may be also a suitable treatment target for advanced
ACC.
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Congenital adrenal hyperplasia (CAH) is usually caused by the mutations of
steroid 21-hydroxylase gene (CYP21A2). CYP21A2 resides in RCCX copy
number variation (CNV), and the genomic structure of RCCX CNV creates
difficulties in the genetic testing of CAH. An RCCX CNV allele on one
chromosome can carry CYP21A2 in various numbers. Homozygous deletion
of complete CYP21A2 results in most severe form of CAH, whereas an ad-
ditional and intact CYP21A2 copy can replace the lost function of the other
CYP21A2 on the same chromosome. Therefore, the copy number determi-
nation of CYP21A2 has got a profound impact in genetic testing of CAH.
The clinical chemistry validation of duplex real-time quantitative poly-
merase chain reaction (RT-qPCR) based on hydrolysis probes for the de-
termination of CYP2IA2 copy number was performed on 18 genomic DNA
samples from European reference population of HapMap project (CEU), 19
samples with good DNA quality and 12 samples with bad DNA quality. The
validation of RT-qPCR for steroid 21-hydrosylase pseudogene and the verifi-
cations of RT-qPCRs for complement component genes, HERV-K(C4) CNV
alleles and RCCX CNV breakpoint region were also achieved. Estimated
limit of detection for CYP2]A2 RT-qPCR was lower than measurement con-
centration by two order of magnitude, and nonspecific PCR product was not
detected by melting curve analysis and microcapillary electrophoresis. PCR
efficiency was 1.019+0.077, and linearity was R?=0.988+0.008. Repeat-
ability was 0.35 CV% and reproducibility was 0.57 CV%. Accuracy was
7.23+£4.28% of the CYP21A2 copy number, however it was 15.15+7.53%
in samples with bad DNA quality. Both clinical sensitivity and specificity
were 100%, however, a relatively small number of samples was examined
(n=49). Robustness was not influenced by the smaller changes of PCR con-
ditions, but different instrument and inadequate RT-qPCR reagent could di-
minish it. The validation and verification of RT-qPCR for the copy number
of other genetic elements of RCCX CNV had got some flaws, however, their
performance were reasonable.

The validation of RT-qPCR assay for the copy number determination of CY-
P21]A2 is fitted for the genetic testing of CAH. In case of need, ambiguous
finding in CYP21A2 copy number can be solved by the consideration of the
copy numbers of other RCCX CNV elements.
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Background

The human cytochrome P450 (CYP) 2W1 is involved in the metabolism of
several endogenous substrates, including lysophospholipids and fatty acids.
Using a polyclonal antibody, we previously demonstrated a high CYP2W1
immunoreactivity in adrenocortical tumors, particularly in those secreting
steroids. The aim of the study was to better elucidate the relationship be-
tween CYP2W1 and steroid secretion in adrenocortical carcinoma (ACC)
H295R cell line and in a larger series of ACC tissues associated with differ-
ent steroid secretion patterns.

Methods

H295R cells were stably transfected in order to achieve CYP2W1 overex-
pression, which was confirmed both at mRNA and protein levels. Mock-
transfected H295R cells were used as controls. Steroid secretion was eval-
uated by liquid chromatography tandem-mass spectrometry (LC-MS/MS)
using a panel of 13 steroids both at baseline (t0) and after 48h of 1 M
forskolin treatment (t1). For the immunohistochemistry (IHC) analysis
203 ACC tissue samples were collected, most of which pertained tumors
that secreted cortisol and/or aldosterone alone (n=64, 31.5%), followed
by endocrine inactive tumors (n=49, 24.1%), multiple secreting tumors,
including cortisol in combination with other steroids (n=46, 22.7%), and
androgen-secreting ACC (n=44, 21.7%). IHC was performed using a new
highly specific monoclonal CYP2W1 antibody (sc374426, Santa Cruz). The
relationship between cytoplasmic CYP2W 1 immunoreactivity, measured by
semi-quantitative H-score, and the steroid secretion pattern at the time of
diagnosis was evaluated.

Results

In vitro, aldosterone levels were significantly higher in CYP2W 1 -transfected
cells than in controls both at t0 (21.5£9.2 fold change (FC), P=0.02) and t1
(18.3£6.8 FC, P=0.04). Cortisol was significantly increased at t0 (3.9+1.1
FC, P=0.01), whereas cortisone was higher at t1 (2.4+0.6 FC, P=0.01).
On the contrary, androgen levels were significantly lower in CYP2W 1-cells,
including DHEA (-2.1£0.9 FC, P=0.01 at t0), DHEAS (-4.1£0.1 FC,
P<0.001 at t0; —=2.00+£0.0 FC, P<0.001 at t1), androstenedione (-3.3£0.1
FC, P=0.04 at t0; -=3.7+0.1 FC, P=0.03 at t1), and DHT (-2.0£0.2 FC,
P=0.02 at t1). At IHC analysis, the majority of ACC tissues (56.3%) had
CYP2W1 immunoreactivity of H-score=1. Particularly, CYP2W1 staining
was lower in androgen-secreting tumors than in multiple-secreting cases
(P=0.003), whereas a trend to lower immunoreactivity was observed com-
pared to only cortisol- or aldosterone-secreting ones (P=0.11). No signifi-
cant difference was found between inactive and secreting-ACC.

Conclusion

CYP2W1 may induce cortisol and aldosterone secretion and inhibit andro-
gens secretion both in vitro and in ACC tissues. Further experiments investi-
gating the steroidogenic pathway are needed to confirm our results.
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Introduction

Primary bilateral macronodular adrenal hyperplasia (PBMAH) are benign
adrenocortical disease responsible for benign tumors and cortisol autono-
mous secretion. There is a broad spectrum of clinical, imaging and hormonal
presentations. Aberrant membrane receptor expression is frequent, the most
characteristic example being the food dependent Cushing syndrome due to
ectopic expression of the GIP receptor (GIP-R). In 20 to 25 % of these pa-
tients, inactivating heterozygous germline mutation of ARCMC5 explains
the development of the disease. The aim of this study was to characterize the
molecular alterations in PBMAH and to see whether integrated genomics
could identify molecular groups explaining this disease heterogeneity.
Methods

Nucleic acids were extracted from macronodules of adrenal frozen tissue
collected in the COMETE tumor bank for 36 PBMAH operated patients.
15/36 patients had a germline ARMC5 mutation. RNA and micro RNA have
been sequenced using Illumina technology/Genomic platform, Cochin Insti-
tute. We used Illumina HumanCore BeadChips (306,702 SNPs) to analyze
copy-number alterations in these samples, and Illumina MethylationEPIC
BeadChip array (866,895probes) to profile DNA methylation.

Results

Half of the tumor samples did not show any chromosomal alterations. A
copy neutral LOH of 16p (ARMCS locus) was observed in 6 patients who
carried an ARMCS5 mutation. Gain at 1q was observed in 5 patients and gain
at 9921.11-9q34.3 (SF1 locus) in 3 patients. Using the 5000 more differen-
tially methylated positions (SD based classification), we identified two clus-
ters including one corresponding to the ARMCS5 mutated PBMAH. Similarly
a specific miRNome profile is observed in the ARCM5 PBMAH. Transcrip-
tome analysis showed two main clusters: one containing the ARMCS5 mutat-
ed PBMAH and one with the WT PBMAH. Interestingly two sub-groups
with different gene expression profiles were observed in the WT cluster,
suggesting molecular heterogeneity in W' PBMAH. The GIP-R was over
expressed in one of these two sub-group (fold change 5.8, P=5.7E-09) sug-
gesting a specific molecular profile for food-dependent Cushing PBMAH.
Conclusion

This is the first integrated genomic analysis of PBMAH. It demonstrates
molecular heterogeneity of this disease. Three molecular classes of PB-
MAH determined by gene expression profile, methylome and miRNome
are identified: one driven by ARMCS5 mutation and one characterized by
GIP-R overexpression. The third one needs to be further investigated. This
clusterisation will help to better understand PBMAH pathophysiology and
to improve its classification.
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The angiotensin II (Angll) hormone exerts a number of biological effects
through the type 1 angiotensin II receptor (AT1R). One of the main targets
of Angll are vascular smooth muscle cells, their stimulation activates many
signaling pathways and results in gene expression changes.

Affymetrix Gene Chip experiments were performed to analyze the effects of
Angll stimulation on gene expression. For the determinations, aortic thorac-
ic aorta from young male Wistar rats were usedto obtain primary vascular
smooth muscle cells (VSMCs).In our experimental set-up more than 200
genes were upregulated in response to Angll stimulation in smooth mus-
cle cells. In our further experiments, we investigated several genes whose
transcription were significantly enhanced by Angll in primary VSMCs
(DUSPS5, DUSP6, DUSP10, Lmcd1, HbEGF, and endothelin). Our aim was
to investigate the kinetics of the gene-expression changes, and to reveal the
possible signal transduction processes which lead to the altered expression
changes after Angll stimulation. The results of the quantitative PCR mea-
surements also confirmed the increased expression of selected genes upon
AnglI stimulation. Transcription of most genes was largest two hours after
Angll stimulation. Based on our results obtained with different inhibitors,
several parallel signaling pathways, e.g. MAPK/ERK signaling may play
an important role in the observed gene expression changs. We also investi-
gated the role of epidermal growth factor receptor (EGFR) transactivation
in Angll-induced gene expression changes. According to our data, EGFR
transactivation does not play a significant role in the gene expression chang-
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es in response to Angll stimulation, since genetic silencing of EGFR did
not significantlyabolish the Angll induced changes. In our experiments with
kinase inhibitors, dasatinib, which acts primarily on the soluble tyrosine
kinases ABL and Src, significantly inhibited the induced gene expression
changes, suggesting that soluble tyrosine kinases may play an important role
in Angll-induced long-term cellular responses. Our results suggest that not
only one but parallel signal transduction pathways are responsible for the
Angll induced gene expression changes and their effects may be synergistic.
Our results may provide important data for understanding the molecular
background of various cardiovascular diseases and may even identify nov-
el therapeutic targets. This work was supported by the National Research,
Development and Innovation Fund (NKFI K116954 and NVKP_16-1-2016-
0039).
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Congenital adrenal hyperplasia (CAH) summarizes a group of genetic dis-
orders of enzymes involved in cortisol biosynthesis. The most common
causes detrimental mutations in the steroidogenic cytochrome P450 enzyme
21-hydroxylase (CYP21A2). Patients are dependent on a lifelong oral corti-
sol replacement therapy to ensure survival but quality of life is often reduced
and co-morbidities are substantially increased. Also, the administered supra-
physiological glucocorticoid dosescannot ideally mimic the circadian rhythm
and stress adaption of cortisol secretion. Therefore, the goal of our research
is to better understand the specific biophysico-chemical pathomechanism of
functional 21-hydroxylase deficiency in order to develop new causative ther-
apeutic approaches. In this work, we investigated the structural and stability
properties of six clinically relevant mutant variants of CYP21A2 (V282G/L,
P31L, D323G, R484Q/W).Structural and thermal stability were assessed by
circular dichroism (CD) spectroscopy. Wild type enzyme showed high o-heli-
cal content (65% o-helix) as well as mutants at the position 282 (V282G:
60.6 %, V282L: 57.6%).The o-helical organization in other variants (P31L,
D323G, R484Q/W) was more disrupted (42 — 48%) in exchange for main-
ly random coil. Thermal stability of all mutant variants was reduced (Tm:
41.5—45.1°C) compared to the WT (Tm: 47.6°C) in temperature dependent
CD spectroscopy. Tryptophan fluorescence experiments to assess denaturant
stability of mutant variants also showed higher susceptibility to local unfold-
ing (3.42 — 4.30 M urea) at the hydrophobic core compared to WT using urea
as denaturant. Furthermore, in UV/Vis spectroscopy at 280 nm and 418 nm we
could demonstrate that all mutant variants had a reduced heme incorporation
(A418/A280: 0.20 — 0.63) compared to WT (A418/A280: 0.88). Our results
show that correct structural folding and stability pose a major problem in spe-
cific mutations involved in CAH. Therefore we propose that structural protein
instability plays a key role in the pathophysiology of CAH and thus might con-
stitute a novel tailored therapeutic target for the treatment of affected patients.
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Introduction

Chronic hypercortisolemia during Cushing Syndrome (CS) determines sig-
nificant changes in the plasticity and function of metabolic tissues like vis-
ceral adipose tissue (VAT). Persistence of alterations in VAT function after
CS remission is under debate, as data of clinical studies is not consistent



due to confounder factors and limited availability of VAT. Animal model of
reversible CS presents long-term alterations on VAT after remission. We in-
vestigate VAT alterations at transcriptional and epigenetic level during active
and after CS remission employing a translational approach in a reversible
CS animal model and CS patients.

Methods

VAT was obtained during abdominal laparoscopic interventions from 6 pa-
tients with active ACTH-independent CS due to adrenal cortical adenoma
and from 12 controls (CTR) with benign non-inflammatory abdominal pa-
thology matched by sex, age, BMI, metabolic and vascular comorbidities.
VAT from C57BL/6 mice with active CS induced by chronic oral GC ad-
ministration (5 weeks) and mice with cured CS (10 weeks after treatment)
was compared to that of CTR mice. RNAseq and ChIPseq were used to
analyze gene expression profile and histone mark H3K4me3, H3K27me3
and H3K27ac at both time points in the animal model and human VAT.
Differentially expressed genes (DESeq?2 algorithm, adj. P <0.1; fold-change
>1.5) and putative histone marks associations present in patients were com-
pared with those altered during active and cured CS in the animal model.
Results

Transcriptional analysis of mice VAT revealed 464 up and 366 significantly
down-regulated genes persistently altered in active CS and after remission.
Gene ontology analysis of the disrupted genes at both times resulted in
several pathways and biological process including lipid metabolism, cir-
cadian rhythm and inflammation. Moreover, the H3K4me3 and H3K27ac
peak- associated genes were commonly maintained at both time points and
correlated well with alterations present on gene expression. RNAseq of hu-
man VAT showed 69 up and 76 significantly down-regulated genes in CS
patients compared to CTR from which 14 genes were commonly altered in
the animal model at both time points. Overall analysis of human H3K4m3,
H3K27ac and H3K27me3 peaks revealed different profiles between CTR
and CS patients. Correlation analysis of commonly altered genes and histone
marks signature between mice and human is under process.

Conclusion

Chronic hypercortisolism induces persistent transcriptional disruption in
mice VAT long term after remission, from which some are commonly al-
tered in patients with active CS. Potential stable histone marks signatures
associated to these persistent altered genes are under study.
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Background

Several evidences suggested that conventional glucocorticoids (CGCs) used
as replacement treatment in adrenal insufficiency (AI) are inadequate to
mimic physiological cortisol circadian rhythm (CCR), and that CCR dis-
ruption, represented by non-physiological pattern of peaks and troughs and
elevated evening GC levels, might be responsible for the increased meta-
bolic and, consequently, cardiovascular risk. It has been demonstrated that
once daily dual-release-hydrocortisone (DR-HC), which better reproduces
physiological CCR, significantly improves metabolic parameters in primary
Al (PAI) and secondary Al (SAI) patients.

Aim

The aim of the current study was to evaluate CCR and metabolic profile in
PAI and SAI patients switched from CGCs, particularly cortisone acetate
and immediate-release hydrocortisone, to DR-HC.

Methods

Thirteen Al patients (7 SAI and 6 PAI, nine females and four males, 20-66
yrs) were enrolled. CCR (AUC ,,, ) was explored by collecting cortisol
blood samples at selected time points (0700-1000 h, 1300-1600-1900-2100
h, 0100—-0400-0700 h), at baseline (CGCs) and 12 months after switching
to DR-HC. Anthropometric and metabolic parameters were evaluated with
standard procedures in a fasting status (1900 h) in the entire cohort;glu-
cose and insulin at fasting and during oral glucose tolerance test (OGTT)
were evaluated in a subgroup of nine patients; surrogate indexes of insulin
sensitivity/resistance, derived from OGTT, were calculated according to
homeostasis model assessment-insulin resistance (HOMA-IR) and Insulin
Sensitivity Index (IST) Matsuda.
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Results

Cortisol AUC (1900 h—-0100 h) was significantly lower with DR-HC than
with CGCs (P=0.033), and particularly, cortisol levels measured at 1900 h
appeared lower with DR-HC than with CGCs (P=0.042). After 12 months
of treatment, DR-HC induced a significant improvement in waist circum-
ference (P=0.004), and a trend to a significant improvement in body mass
index (P=0.07); in the subgroup of patients evaluated with OGTT, DR-HC
induced a significant reduction in fasting insulin levels (P=0.039) and a
significant increase in ISI, (P=0.012) and ISI , (P=0.027).However, no
significant correlation was found between cortisol secretion pattern and
metabolic changes.

Conclusions

The switch from CGCs to DR-HC in Al patients induces a significant de-
crease of late evening GC overexposure associated with a significant im-
provement of visceral obesity and insulin sensitivity. Therefore, this change
might induce a beneficial effect on cardiovascular risk in Al patients treated
with GCs.
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Introduction

It is well documented that adrenal tumor tissue is responsive to human cho-
rionic gonadotropin (hCG) as well as to luteinizing hormone (LH) with both
hormones sharing a similar physiological role and a mutual receptor.
Objective

The objective of our study was to assess the adrenal steroid response to
acute, exogenous hCG stimulation in patients with adrenal incidenatalomas
(AI) and for the first time, in a healthy control group.

Methods

Our study group consisted of 39 subjects, 34 patients with Al and 5 age
matched healthy controls (63.54£6.91 vs 65.8+3.71 years, P>0.05). All
patients underwent standard Al endocrinological evaluation. The morning
after 1mg dexamethasone suppression test (1 mg DST), 10.000 IU hCG
was administered intramuscularly to all subjects, starting at 0800 h with
measurements of cortisol, dehydroepiandrosterone-sulfate, testosterone and
aldosterone every 30 minutes for 3 hours. The partial response to hCG stim-
ulation was considered as a hormone level raise for at least 25% and the full
response for at least 50% during the test.

Results

Based on the cortisol level after 1 mg DST, Al patients were divided in two
groups: 15 patients withnonfunctional Al (NAI) and 19 patients with (possi-
ble) autonomous cortisol secretion ((P)ACS). There was no difference in age
nor in sex distribution between the groups. The only hormone which showed
response was cortisol in 20 Al patients: 7 with NAI and 13 with (P)ACS.
The cortisol response AUC was significantly higher in (P)ACSthen in NAI
patients (15075 (9280.5-31224) vs 4134 (3361.5-4894.5), P<0.001).In the
NAI group, 3 patients had partial and 4 had full cortisol response to hCG
stimulation, while in the (P)ACS group, 6 patients had partial and 7 had full
cortisol response. Although more patients with (P)ACS had a response in
cortisol then patients with NAI (13 vs 7), there was no significant difference
inthe frequency of partial or full cortisol response between the two groups.
This suggests that both patients with NAI and (P)ACS are responsive to hCG
stimulation in comparison to healthy controls who showed no response at all
in all of the measured hormones.

Conclusion

Our results imply that hCG contributes to the cortisol secretion in both NAI
and patients with (P)ACS but not healthy individuals. Patients with (P)ACS
showed significantly higher cortisol response than NAI. These findings sug-
gest a possibility of cortisol secretion modulation or control through a sup-
pression of luteinizing hormone secretion or action in patients with (P)ACS.
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Introduction

PBMAH is a rare but heterogeneous disease, characterized by multiple
benign adrenal macronodules with variable levels of cortisol excess. In
2013, our team discovered germline heterozygous inactivating mutations of
ARMCS, acting as a tumor suppressor gene. ARMCS5 mutation rate is 50%
in patients with PBMAH treated by adrenalectomy for severe hypercorti-
solism, 80% in familial cases and 20% in sporadic cases according to the
current literature. The aim of this study was to identify predictive criteria
for ARMC5 mutation.

Methods

Since 2014, 454 French and European index PBMAH cases have been
genotyped for ARMCS in Cochin Institute or in the Genetic Department of
Cochin Hospital. To date, among these 454 patients, we have reviewed the
264 consecutive index cases referred from five endocrinology French de-
partments belonging to the COMETE network. A retrospective analysis of
the clinical, radiological and biological data was done with a central review
of the adrenal CT-scans.

Results

Sixty-five out of the 454 index cases (14.3%) present a germline inactivating
ARMCS5 mutation. Similarly, 40 (15.2 %) out of the subgroup of the 264
reviewed patients had a germline ARMC5 mutation. Patients with ARMCS5
mutations have a more severe disease than wild-type patients, in terms of
cortisol excess (UFC 1.92 [0.2 —12.1] vs 0.84 [0.08 — 10.1] fold ULN, re-
spectively, P=0.017), adrenal morphology (10.8 [2-27] vs 3.4 [1-13] nod-
ules, respectively, P<0.001) and complications (87.5 vs 68.3% of patients
treated for hypertension, respectively, P=0.013). 100% of the mutated pa-
tients have bilateral adrenal nodules AND plasma cortisol after dexametha-
sone 1 mg suppression test above 50 nmol/l, only 61.6% of the non-mutated
patients have these two associated criteria. Therefore, the 100% negative
predictive value of the association of bilateral nodules and autonomous cor-
tisol secretion allows to exclude ARMCS5 mutation when both are absent. Us-
ing more stringent criteria improved the specificity for ARMCS5 mutations :
among the mutated patients, 75.9% had at least 4 and 65.5% had at least 6
adrenal nodules, vs 18.0 and 6.8% of wild-type patients respectively, im-
proving the mutation rate to 37.3% and 57.6%, respectively. However by us-
ing these criteria some mutated patients would be missed (24.1 and 34.5%,
respectively).

Conclusion

Restricting the indication of ARMCS sequencing to patients with bilateral
adrenal nodules and a cortisol above 50 nmol/l after 1 mg dexamethasone
suppression test could avoid useless genotyping in a third of patients, and
would allow a cost and time economy and earlier results, without missing
any mutated patient.

DOI: 10.1530/endoabs.70.AEP12

Endocrine Abstracts (2020) Vol 70

Prevalence and incidence of atrial fibrillation in a large cohort of
adrenal incidentalomas: A long-term retrospective study

Guido Di Dalmazi, Valentina Vicennati, Carmine Pizzi, Cristina Mosconi,
Lorenzo Tucci, Caterina Balacchi, Eugenio Cosentino, Pasquale Paolisso,
Flaminia Fanelli, Alessandra Gambineri, Carla Pelusi, Andrea Repaci,
Silvia Garelli, Nazzareno Gali¢, Claudio Borghi, Rita Golfieri & Uberto
Pagotto

University of Bologna, Bologna, Italy

Background

Chronic glucocorticoids excess leads to morphological and functional car-
diac alterations, a substrate for arrhythmias. Autonomous cortisol secretion
(ACS) from adrenal incidentalomas is a model of chronic endogenous hy-
percortisolism, leading to severe cardiovascular diseases.

Aim

To investigate prevalence and incidence of atrial fibrillation in a large cohort
of patients with adrenal incidentalomas and ACS.

Methods

After excluding pheochromocytoma, primary aldosteronism, Cushing syn-
drome, congenital adrenal hyperplasia, and adrenal malignancy, we included
632 patients with adrenal incidentalomas evaluated between 1990 and 2018,
aged 18-90 years old. Cortisol after 1 mg-dexamethasone suppression test
(DST) <or >50 nmol/l defined non-secreting tumors (NS, n=420) and ACS
(n=212), respectively. We evaluated the prevalence of atrial fibrillation at
the time of first evaluation for the adrenal mass. We calculated the incidence
of atrial fibrillation during a mean follow-up of 8.6 years (range 6 months-23
years), by retrospective data analysis of 357 patients (249 NS, 108 ACS).
Contributing factors associated with prevalence and incidence of atrial fibril-
lation were analyzed by regression models.

Results

The prevalence of atrial fibrillation was higher in patients with ACS (8.5%)
than NS (3.1%, P=0.003) and the general population (1.7%; P<0.001 vs
ACS, P=0.034 vs NS). The age-adjusted rate ratio was 1.0 for NS and 2.6
for ACS, compared to the general population. Atrial fibrillation was asso-
ciated with ACS (Odds ratio 2.40; 95% confidence interval [CI] 1.07-5.39;
P=0.035). The proportion of patients with atrial fibrillation at the end of
follow-up was higher in ACS (20.0%) than NS (11.9%; P=0.026). Patients
with ACS showed a higher risk of incident atrial fibrillation than NS (HR
2.95;95% CI 1.27-6.86; P=0.012). Post-DST cortisol was associated with
risk of atrial fibrillation (HR 1.15; 95% CI 1.07-1.24; P<0.001).
Conclusion

Patients with adrenal incidentalomas and ACS are at risk of atrial fibrillation.
Electrocardiographic monitoring may be recommended during follow-up.
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Background

LC-MS/MS is recommended for accurately measuring circulating steroids.
However, laboratories using LC-MS/MS adopt various pre-analytical and
analytical strategies, and little is known about comparability of results.
Whether different blood derivatives impact LC-MS/MS measurements is
unclear, and the benefit of unifying the calibration system among laborato-
ries was not tested.

Aim

Comparisons of LC-MS/MS measurements of circulating aldosterone (Al),
corticosterone (B), cortisone (E), cortisol (F), 11-deoxycortisol (11S),
170H-progesterone (170HP4), androstenedione (A4), testosterone (T) and
DHEAS among 9 European centers. Analysis of the impact of different
blood specimens. Assessment of potential benefit of unifying the calibration
system.

Methods

Thirteen female and 13 male adult patients in fasting state provided blood
between 0800-0900 h into gel separator (gel-serum), beads clot-activator
(beads-serum) and Li-heparin (plasma) tubes. Each laboratory analyzed two
aliquots of 78 total samples according to laboratory specific procedures.
Quantitation was obtained using in house, EUMO01041 (BSN, Italy) (exter-
nal set 1) and 6PLUS1 (Chromsystems, Germany) (external set 2) calibra-
tors. Data were analyzed as inter-laboratory CV.

Results

Median (min-max) CV% were: female range-T, 6.2 (3.0-12.5); E, 6.4
(2.9-12.6); male range-T, 7.0 (4.1-10.9); DHEAS, 7.7 (4.3-14.0); B, 10.9
(4.2-26.5); A4, 11.0 (6.5-21.6); F, 13.0 (6.4-27.3); 118, 13.5 (5.4-39.0);
170HP4, 13.8 (6.3-34.0) and Al, 14.4 (6.0-24.1). Samples showing
CV>15% were 0.0% for T, E and DHEAS, and 16.7, 43.6 and 44.9% for B,
170HP4 and Al, respectively, with minimal differences among specimens.
When gel-serum, plasma and beads-serum were separately analyzed, cases
with CV>15% were 38.5, 7.7 and 0.0% for A4, 61.5, 30.8 and 26.9% for
118, and 61.5, 30.8 and 30.8% for F, respectively. When changing in house
calibration with external sets 1 and 2, samples showing CV > 15% were 15.4,
3.8 and 6.4% for A4; 16.7, 32.1 and 26.9% for B; 39.7, 38.5 and 73.1% for
11S;41.0, 0.0 and 0.0% for F; 43.6, 66.7 and 24.4% for 170HP4; 44.9, 47.4
and 28.2% for Al; and overall<5% for T, DHEAS and E.

Conclusions

Inter-laboratory variability was good for T, DHEAS and E, moderate for
A4 and B, and poor for 11S, Al, 170HP4 and F. A4, 11S and F variabili-
ty worsened with the gel-serum specimen. Unifying the calibration system
dramatically improved A4 and F, worsened B, and variably impacted 118,
170HP4 and Al measurement comparability. Our data suggest that blood
derivatives should be carefully evaluated by each procedure. Caution is re-
quired when adopting external calibration as it may not result in improving
the harmonization of results.
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In heart failure with reduced ejection fraction, catabolic mechanisms have a
strong negative impact on mortality and morbidity. The relationship between
anabolic hormonal deficiency and heart failure with preserved ejection frac-
tion (HFpEF) has still been poorly investigated. On the other hand, oxidative
stress is recognized as a player in the pathogenesis of HFpEF. Therefore, we
performed a cohort study in HFpEF in order to: 1) define the multi-hormonal
deficiency prevalence in HFpEF patients; 2) investigate the relationships be-
tween hormonal deficiencies and echocardiographic indexes; 3) explore the
modulatory activity of anabolic hormones on antioxidant systems.

Methods

84 patients with diagnosis of HFpEF were enrolled in the study. Plasma
levels of N-terminal pro- brain natriuretic peptide, fasting glucose, insulin,
lipid pattern, insulin-like growth factor-1, dehydroepiandrosterone-sulfate
(DHEA-S), total testosterone (T, only in male subjects) were evaluated.
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Hormonal deficiencies were defined according to T.O.S.C.A. multi-centric
study, as previously published'. An echocardiographic evaluation was per-
formed. Plasma total antioxidant capacity (TAC) was measured using the
system metmyoglobin -H202 and the chromogen ABTS, whose radical
form is spectroscopically revealed; latency time (LAG) in the appearance of
ABTS is proportional to antioxidants in sample.

Multiple deficiencies were discovered. DHEA-S deficiency in 87% of pa-
tients, IGF-1 in 67% of patients, T in 42%. Patients with DHEA-S deficiency
showed lower levels of TAC expressed by LAG (mean+SEM 91.25+9.34
vs 75.22+4.38 sec; P<0.05). No differences between TAC in patients with
or without IGF-1 deficiency were found. A trend toward high level of TAC
in patients without hormonal deficiencies compared with patients with one
or multiple deficiencies was found.

Regarding echocardiographic parameters, Left Atrial and Left Atrial Vol-
ume Index were significantly higher in patients with low IGF-1 values
(mean+SEM 90.84+3.86 vs 72.83+3.78 ml; 51.03+£2.33 vs 40.56+2.46
ml/m?, respectively; P<0.05).

Our study showed high prevalence of anabolic deficiencies in HFpEF.
DHEA-S seems to influence antioxidant levels; IGF-1 deficiency was asso-
ciated with alteration in parameters of myocardial structure and dysfunction.
These data suggest a role of anabolic hormones in the complex pathophysio-
logical mechanisms of HFpEF and could represent the basis for longitudinal
studies and investigations on possible benefits of replacement therapy.
Reference
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Introduction

The management of patients with adrenal incidentaloma (AI) and possible
subclinical hypercortisolism (SH) is debated. This randomized study was
aimed to evaluate the effects of adrenalectomy on arterial hypertension (AH).
Methods

We consecutively evaluated 590 Al patients (referred to 3 Italian Centres be-
tween 06/2016 and 12/2019). Among these, 134 patients showed a possible
SH (i.e. 1 mg DST between 1.8 and 5 pg/dl). Based on the exclusion criteria
we enrolled 56 SH patients (42 F). Patients were randomized in two groups:
surgery (Group 1, n=23) or conservative follow up (Group 2, n=30) (3 pa-
tients withdrew their consent). Presence of AH was evaluated at baseline and
at 6-12 months in the two groups.

Results

So far, 23 patients (9 in Group 1 and 14 in Group 2, mean age 65.1+£8.2
years, adenoma diameter 3.0£0.65 cm, 1 mgDST 3.0+2.1 pg/dl) have com-
pleted the 6 months follow up. At baseline, the main clinical and biochem-
ical characteristics of the two groups were comparable. In particular, 4/9
patients from Group 1 and 11/14 from Group 2 were hypertensive.

After 6 months, in Group 1 AH improved in all 4 hypertensive patients (1
patient stopped therapy, 2 patients passed from a grade 1 AH to an high-nor-
mal blood pressure —BP- without therapy changing, and 1 patient maintained
adequate BP despite reducing therapy dose). All non-hypertensive patients
(n=5) presented steady BP. In Group 2, 4 patients (28%) worsened the BP
control (2 hypertensive patients worsened AH grade and 2 not hypertensive
patients at baseline became hypertensive). However, 2 patients (14%) passed
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from a grade 1 AH to a high-normal BP without therapy modifications. The
remaining8 patients maintained a stable BP control.

Currently, 15 patients (5 in Group 1 and 10 in Group 2) have completed the
12 months follow up. The patient from Group 1, who improved AH at 6
months, maintained stable BP levels, while among the remaining patients,
including the other hypertensive one, BP remained unchanged vs baseline.
Among patients from Group 2, 2 hypertensive patients (20%) worsened BP
control, 1 patient (10%) ameliorated the BP control thanks to the increase of
the AH therapy, whereas the other 5 hypertensive and the 2 non-hypertensive
patients remained stable.

Conclusion

These preliminary data suggest that adrenalectomy has a beneficial role on
hypertension in SH patients.
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Relacorilant is a highly selective glucocorticoid receptor modulator that
antagonizes the effects of excess cortisol while showing no significant af-
finity for the mineralocorticoid and progesterone receptors. In a Phase 2
study in patients with endogenous hypercortisolism, relacorilant demon-
strated improvements in glycemic and hypertension control with no treat-
ment-related hypokalemia or antiprogesterone effects. An international,
multicenter, Phase 3 clinical trial, using randomized withdrawal after 22
weeks (22 wk) of open-label treatment, is currently underway to evalu-
ate the efficacy and safety of relacorilant in hypercortisolism of various
etiologies (GRACE Study: NCT03697109). In this study, evidence of hy-
percortisolism must be documented through 2 independent biochemical
tests and at least 2 clinical signs and symptoms. Here, we introduce GRA-
DIENT, a double-blind, randomized, placebo-controlled Phase 3 study in
approximately 130 patients with less-severe hypercortisolism secondary
to adrenal adenoma(s) or hyperplasia. Clinical entry criteria for patients
18-80 years old include a radiologically confirmed adrenal lesion, a bio-
chemical diagnosis of autonomous cortisol secretion, and either impaired
glucose tolerance/diabetes mellitus (IGT/DM) and/or hypertension. Par-
ticipants will receive relacorilant (100 mg/day, titrated to 400 mg/day, as
tolerated) or placebo over 22 wk. Biochemical criteria for entry into the
study include serum cortisol >1.8 pg/dl after dexamethasone suppression
testing and low (<15 pg/dl) or suppressed morning ACTH levels. Patients
must be stable on their antidiabetic and/or antihypertensive agents for at
least 4 weeks prior to the first dose of relacorilant. The primary efficacy
endpoints are the mean change in AUC,  from baseline to 22 wk for
the IGT/DM group and mean change in systolic blood pressure (based on
ambulatory blood pressure monitoring) for the hypertension group. Sec-
ondary endpoints include changes in weight, waist circumference, quality
of life, trabecular bone score, and coagulation markers. The safety anal-
ysis will be performed for all patients who received at least one dose of
study drug. GRADIENT will be the first double-blind, randomized, pla-
cebo-controlled study to test if patients with less severe hypercortisolism
secondary to cortisol-secreting adrenal adenoma(s) or hyperplasia benefit
from medical treatment.
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Background

Autoimmune destruction is the most common aetiology of primary adrenal
insufficiency (PAI) in Europe and north America. In contrast, tuberculosis
is a common cause of PAI in developing countries. More recently, adrenal
histoplasmosis (AH) is being increasingly reported from India

Aims

To study the aetiology, clinical presentation and mortality in adults with PAI
who were diagnosed between 2006-2019 and to determine the changes in
aetiology since an earlier study conducted between 1991-1999.

Materials and methods

We conducted a retrospective study of 89 patients (age 15-83 years), diag-
nosed with PAI between 2006— 2019. An infective pathology was suspected
if adrenals were enlarged (n=65). Adrenal biopsy was performed in 60 pa-
tients. AH was diagnosed by demonstrating Histoplasma on staining/cul-
ture; adrenal tuberculosis (AT) by granulomas, culture/GeneXpert positive
for M. tuberculosis, or clinical response to anti-tuberculous therapy (ATT);
autoimmune aetiology by normal adrenal size, 21-hydroxylase (21-OH) an-
tibody positivity and/or presence of other autoimmune disorders. Patients
received anti-fungal/ATT as per guidelines.

Results

Median duration of symptoms prior to presentation was 6 months. Common
presentations were anorexia (97%), weight loss (97%), hyperpigmentation
(89%), abdominal pain (36%), and fever (48%). Forty-two (47%) patients
presented with acute adrenal crisis. The most frequent aetiologies were AH
(45%), tuberculosis (19%) and autoimmunity (25%). Forty-five percent of
patients with AH were initially misdiagnosed as AT. Patients with AH were
similar to those with AT in their clinical presentation, except for shorter
duration of symptoms before follow-up. 21-OH antibody was noted almost
exclusively in patients with autoimmune aetiology (41%) and only 1/41
(2%) with infective aetiology. Overall mortality was 18%, over follow-up
of 38 (range 1-158) months. Mortality was significantly greater among
AH (30%), compared with AT (6%) and autoimmune PAI (5%) (P <0.001
between 3 groups) patients. As compared with our earlier report of patients
seen in 1991-99', where AH was not diagnosed in any patient, AH was now
the most common aetiology of PAIL

Conclusions

A recent appearance of AH was noted over the last 15 years. AH was diffi-
cult to differentiate from AT on clinical features alone. Despite appropriate
therapy, patients with AH had a worse prognosis compared to other aetiol-
ogies of PAL
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Objective

Aldosterone-producing adenomas (APA) are a major cause of primary al-
dosteronism. Somatic mutations explain the excess aldosterone production
in the majority of patients with APA with mutations in KCNJ5 encoding a
potassium channel the most prevalent in most reported populations. Mecha-
nisms driving cell proliferation are largely undefined.

Design and method

Quantitative transcriptome analysis using RNA-seq was used to identify dif-
ferentially expressed genes between macro-APAs (n=9, diameter >30 mm)
and micro-APAs (n=12, diameter <10 mm). Validation of RNA-seq data by
TaqMan real-time PCR was performed for 14 genes in a broader cohort of
APAs (NMD, no mutation detected, n=28; KCNJ5-mutated, n=43).
Results

Hierarchical cluster analysis of the 500 genes with largest coefficient of
variation indicated sample clustering based on genotype (KCNJ5 or NMD)
and APA diameter. Differential expression of 155 and 348 genes was
found between micro- and macro-APAs with KCNJ5 mutations and NMD,
respectively. Among the top 5 overrepresented Gene Ontology terms (bi-
ological process), cell death was exclusively enriched in NMD micro- vs



NMD macro-APAs. The expression levels of 10 genes were validated with
a potential function related to cell growth. Expression of BEX! (a reported
tumour suppressor) was 2.8-fold down regulated in macro-APAs relative to
micro-APAs (P<0.001), and a linear negative correlation of BEX] expres-
sion with APA diameter was observed in NMD APAs (r=-0.501, P=0.007).
A human adrenocortical cell line with stable expression of BEX/ was estab-
lished and showed that BEX/ induced a reduction in cell viability (difference
P<0.01 from control cells) and an increase in aldosterone production (2.9-
fold increase, difference P<0.0001 from control cells).

Conclusions

PA display distinct transcriptome profiles according to adenoma diameter
and we show a potential dual function for BEX/ in APA pathophysiology in
adrenocortical cell growth and aldosterone production.
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Adrenocortical carcinoma (ACC) is an aggressive cancer, with, in its ad-
vanced stages, a median 5-year survival rate of less than 15%. ACC is rare
in humans, but in dogs the incidence is at least 100 times higher. Because
these dogs receive medical care, have an intact immune system, and have
inter-individual and intratumoral heterogeneity, the dog is a unique spon-
taneous animal model to study new treatment options for ACC. Howev-
er, to determine similarity of canine and human ACCs, a more in-depth
analysis is required. We therefore sequenced the whole transcriptome of
36 canine cortisol-secreting adrenocortical tumors. Bulk RNA was se-
quenced with the CEL-seq method to produce paired-end 75 base long
reads, and reads were aligned to the canFam3 reference genome. After
quantification, reads were converted to reads per kilobase of transcript per
million reads sequenced (RPKM). Statistics included the Log Rank test
for survival analysis and the independent t-test for differences between
groups. The tumors were previously classified as either low risk of recur-
rence tumors (LRT; n=13) or moderate-high risk of recurrence tumors
(MHRT; n=23) based on our newly developed histopathological Utrecht
score (a canine variant of the Weiss score). However, in principal compo-
nent analysis, these groups did not cluster apart. Unbiased clustering anal-
ysis divided the tumors into two main groups: 1 and 2. Survival analysis
showed that group 2 had a significantly shorter estimated median survival
time after adrenalectomy (30 £5 months) than group 1 (74+7 months)
(P<0.0001). Significantly upregulated genes in group 2 included several
genes also known to be upregulated in human ACCs when compared to
adrenocortical adenomas, e.g., TOP2A, PTTG1, CDC2, and ASPM. In ad-
dition, genes differentially expressed between the groups included genes
important in adrenocortical development such as SHH, but also genes not
previously linked to adrenocortical development or tumorigenesis such as
CCDC33, HK2, and CYP26B1. The results of this study greatly increase
our understanding and improve the classification of canine adrenocortical
tumors. This brings valuable insight into how comparable canine ACCs
are to human ACCs, and for which treatment targets dogs with sponta-
neous ACC are a suitable animal model. In addition to previously iden-
tified factors in adrenocortical tumorigenesis, these results identify new
factors that not only improve our understanding of ACC, but could also be
targeted therapeutically.
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Background

Women with congenital adrenal hyperplasia (CAH) due to 21-hydroxylase
deficiency have a poor Quality of Life (QoL) compared to the general pop-
ulation and are less satisfied with their body appearance. Data indicates that
psychosocial determinants such as good professional and general support
could be associated with an improved QoL. Since there is only little data
available that has been deduced from samples of small size this effect should
be further examined.

Methods

Data of 203 women with CAH aged from 15 — 68 was collected as part
of the multicenter dsd-LIFE study performed in 14 specialized centres in
6 European countries. To assess psychosocial determinants, we performed
an explorative factor analysis including items of the PRO Questionnaire
concerning the participants’ satisfaction with their treatment and support in
childhood and adolescence, as well as in adulthood. We then built multiple
regression models to examine the influence of these psychosocial determi-
nants on the participants’ body acceptance and QoL, using the Body-image-
Scale (BIS) and the WHOQOL-BREF.

Results

The factor analysis revealed two psychosocial factors which were both
significant predictors for all four WHO domains of QoL (physical health,
psychological health, environment, social relationships). One of these fac-
tors contained items describing the participants’ satisfaction with care in the
last 12 months and was the most important predictor for the QoL domains
psychological health, environment and social relationships. The other factor
represented satisfaction with care in childhood and adolescence as well as
satisfaction with general support in childhood, adolescence and adulthood.
Of these two only this factor was a predictor for body acceptance.
Conclusion

These results show that psychosocial factors such as general and family sup-
port, or social interactions with professionals have a significant impact on
QoL and body acceptance in adult CAH females. This should be taken into
account regarding long-term follow up and multimodal therapy.
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Introduction

Aging is associated with the pathogenesis of many endocrinological dis-
orders, especially for functioning adrenocortical disorders. In addition,
mitochondria DNA abnormalities have been reported to be correlated with
aging through ROS which eventually resulted in cell senescence. We pre-
viously reported that cortisol-producing adenomas (CPA) expressed more
abundant cell senescent markers including p16 and p21, compared to other
hormone-producing adenomas. However, the detailed pathophysiology of
cell senescence and its association with histological features (compact and
clear cells) in CPAs have remained unknown. Therefore, we analyzed cell
senescent markers examined their correlation with clinicopathological fac-
tors in CPA including compact and clear cells respectively. In vitro study
was performed with exposure to cortisol using H295R cell lines to explore
the pathogenesis of cell senescence caused in cortisol-producing lesions.
Materials and methods

We immunolocalized p16, p21,p53 and ki67 in 20 CPAs. mtDNA abnormal-
ities were examined in 20 CPAs, 10 adjacent ZF of CPA and 6 non-function-
al adenoma (NFA). mtDNA deletion was evaluated by nested-PCR, mtDNA
copy number was studied by the relative ratio of copy number compared
with diploidy of nuclear-coding genes using real-time PCR. In vitro study
was performed in H295R cell lines with 10 nM hydrocortisone treatment.
Results

mtDNA copy number of CPA and tumoradjacent ZF were significantly
lower than that of NFA. On the other hand, 4977bp mtDNA deletion was
more frequently detected in CPA (53%) and adjacent ZF (50%) than in
NFA (17%) and CPAs with 4977bp mtDNA deletion harbored higher serum
cortisol level than those without 4977bp mtDNA deletion. p53 and Ki-67
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were significantly higher in clear than compact tumor cells. However, im-
munoreactivities of CYP11B1, CYP17A1 and p16 as well as mtDNA copy
number were significantly higher in compact than in clear tumor cells. In
vitro study demonstrated that cortisol could increase p53 and p21 mRNA
level, resulting in subsequent suppression of CDK4/6 and cell proliferation
in H295R cells.

Discussion

We firstly demonstrated that excessive cortisol did induce cellular and mito-
chondrial senescent phenotype in CPA as the results of lower mtDNA copy
number, frequent mtDNA deletion and higher expression of p21. GR could
be involved in the regulation of cell senescence and could possibly control
the cell cycles in adrenocortical cells. This study also firstly demonstrated
that compact tumor cells harbored high hormonal activity but low prolif-
erative ability while clear cells harbored relatively quiescent but relatively
high proliferative ability than compact cells resulting in marked biological
intratumoral heterogeneityof CPA.
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Background

Autonomous cortisol secretion (ACS) in patients with adrenal incidentalo-
mas (AI) has been associated with increased mortality in previous small
studies. Our aim was to evaluate if ACS is a risk factor for mortality in a
large population of patients with AL

Methods

Consecutive patients examined for adrenal adenomas, found as Al, without
catecholamine or aldosterone hypersecretion between 2005 and 2015 were
included and followed for up to 14 years (Clinicaltrials.gov, NCT03919734).
Patients were grouped according to predefined levels of cortisol after 1-mg
dexamethasone suppression test (DST) (< 50, 50-83, 84-138 and >138
nmol/l). Controls matched for sex and age were randomly selected from
the general population (3:1 ratio). Mortality data were collected from the
National Registry. Mortality rates were adjusted for age, sex and cardiovas-
cular risk factors.

Results

3980 individuals were included, 995 patients and 2985 controls, of which
170 and 429 died (mean follow-up-time 6.9 years). Mortality rates were
similar between controls and patients with DST <50 (n=561) and DST50-
83 (n=267), hazard ratio (HR) 0.98 (0.73-1.30) and HR 0.96 (0.70-1.32).
Compared to DST <50, mortality was similar in the DST50-83 group, HR
1.26 (0.86-1.85).

DST84-138 (n=105) and DST>138 (n=62) had increased mortality both
compared to controls, HR 1.80 (1.19-2.74) and HR 4.06 (2.31-7.15) re-
spectively, and to DST <50, HR 2.13 (1.38-3.29) and HR 2.91 (1.73-4.89)
respectively.

Conclusion

In patients with an Al a cortisol after DST >83 nmol/l seems to be a clini-
cally significant risk factor for mortality, while a lower value indicates a risk
comparable to the general population.
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ous hydrocortisone infusion in continuous and pulsatile regimens recruited
through hydrocortisone pump support group
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Background

Subcutaneous hydrocortisone (HC) infusion using continuous (CSHI) and
pulsatile (PSHI) regimes are treatment options for adrenal insufficiency. It is
an off-labelled treatment in UK for patients with adrenal insufficiency (AI).
Both treatment aim to mimic natural body circadian rhythm of cortisol pro-
duction. Continuous regimes deliver a consistent rate of hydrocortisone us-
ing an Insulin Pump, programmed to mimic a circadian rhythm. Pulsatile
regimes use a pump developed specifically for hydrocortisone and aim to
more closely replicating circadian rhythms by delivering extra hydrocorti-
sone at mealtimes.

We surveyed 8 cohorts via Cortisol Pump UK support group in Facebook to
capture their data in the following area:

Quality of Life AddiQoL scores

24 hours infusion doses & type of regimens

HC doses according to body surface area (BSA)

A&E, hospital admission before & after starting on HC pump
Improvement since started on HC pump

Challenges with HC pump.

Survey Monkey conducted in February 2019

Results

Mean age 47 (31-51); All female; Mean AddiQoL score 87.5/120 with 2
primary Al, 2 unknown, 4 secondary Al 6 on continuous subcutaneous
hydrocortisone infusion and 2 on pulsatile subcutaneous hydrocortisone
infusion. Mean length of time on infusion 12 months (10 days - 22 months);
mean body surface area dose per day 17.425 mg.

Conclusion

Those with daily dose between 20- 25mg has a higher mean AddiQoL score
compare to those with a daily dose above 30mg ( 100/120 vs 80/120).
Mean daily rate per body surface area is higher than previous studies. A&E
visits and hospital admissions in this cohort has reduced from 38 visits to 2
visits for the first 6 months or since started on pump.

Larger studies are needed to look of the effects of these 2 regimens.
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Insulin resistance and obesity are a global health problem and directly linked
to macrophage-driven inflammation of the adipose tissue. Glucocorticoid
therapy, used to treat inflammatory conditions, increases adiposity and in-
sulin resistance. It is unknown however, whether anti-inflammatory actions
of glucocorticoids at physiological levels can have beneficial effects on ad-
ipose tissue inflammation, potentially limiting insulin resistance. Using a
macrophage specific deletion of the glucocorticoid receptor (GR), we show
that the glucocorticoid signalling in macrophages protects against obesity
related insulin resistance. We found that obese mice lacking the glucocor-
ticoid receptor in macrophages have increased adipose tissue inflammation
along with a diminished anti-inflammatory polarisation of adipose tissue
macrophages. Macrophages deficient for GR show diminished IL-4 signal-
ling which consequently leads to diminished maintenance of body tempera-
ture during cold exposure, linking glucocorticoid action in macrophages to
homeothermy. Unexpectedly, this was only attributed to limited browning in
subcutaneous but not brown adipose tissue. Similarly, loss of macrophage
GR reduced inflammation regulated adipose tissue browning, which in-
creases the drop in body temperature during endotoxin shock. Our results
demonstrate that glucocorticoids play an important homeostatic role in mac-
rophages during obesity to limit adipose tissue inflammation and promote
insulin sensitivity. We also identify a cooperation of glucocorticoid signal-
ling and IL-4 signalling in macrophages to promote alternative activation, in
turn assisting in homeothermy.
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Introduction

Pheochromocytomasand paragangliomas are tumors derived from chromaf-
fin cells which result from mutations of at least six different genes as auto-
somal dominant disorders.

Aim

To evaluate the existence of correlations between genetic alterations and
clinical data in 16 patients with pheochromocytomas and/or paragangliomas.
Methods

From 2007 to 2009, 13 patients with pheochromocytoma [3 men, medium
age 39 years (14-61)] and 3 with paraganglioma [1 men, medium age 33
years (22-35)] were evaluated from 2007 to 2019 regarding the presence
of genetic mutations and possible correlations between the latter and some
clinical features. Besides the mutations, tumor size, symptoms and signs
present by the time of the diagnosis were studied.

Results

Four patients had pathogenic mutations (SDHB deletion encompassing the
promotor and exon 1, C98Y in the SDHB gene, N78S in the VHL gene,
and C634R in the RET gene) and one subject had a VOOM variant in the
TMEM127 gene. Two patients did not present mutations and nine had
nonpathogenic mutations. Regarding the presence of clinical features be-
fore treatment, there was a predominance of arterial hypertension (75.0%),
while the prevalence of tachycardia, abdominal pain and headaches was re-
spectively 12.5%, 12.5% and 6.25%. There was no significant difference
between the age of patients with pathogenic mutations and that of the oth-
er patients (31.2 vs 38.6 years, P=0.3952). Moreover, there were no dif-
ferences regarding the prevalence of pheochromocytoma (P=0.2143) or
clinical features (p: hypertension=0.6346, tachycardia=0.4583, abdominal
pain=0.5417, headaches=0.6875), or tumor dimensions (P=0.4578) when
the two groups were compared. However, the prevalence of paragangliomas
was higher in patients with pathogenic mutations (P=0.0179).

Conclusion

In patients with pheochromocytoma and paraganglioma, the absence of
correlations between pathogenic mutations and clinical features increases
the importance of the genetic studies in the determination of treatment and
prognosis of these tumors. Furthermore, subjects with germline mutations
associated with pheochromocytoma and paraganglioma should undergo
lifelong clinical, biochemical and imaging surveillance and their families
should receive genetic counseling.
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Introduction

Peritoneal implantation of benign pheochromocytomas — also known as pheo-
chromocytomatosis — is a rare event caused by tumour rupture during surgical
intervention. In our tertiary referral centre, we managed over two hundred
patients with adrenal pheochromocytoma in the past 27 years. Now we report
on the two cases diagnosed and followed with pheochromocytomatosis.
Case 1.

A 33-year-old man presenting with paroxysmal hypertension and palpita-
tion was diagnosed with a left adrenal pheochromocytoma (60 mm largest
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diameter). Laparoscopic adrenalectomy was carried out in 2011. Difficulties
manipulating the tumour required deliberate fragmentation to insert it into
the entrapment bag. Hypertension and vasomotor symptoms resolved after
surgery. Five years later, the patient presented with clinical and biochemical
recurrence. During a second surgical exploration in 2017, multiple 2-3 mm
nodules were found on the peritoneum forming a tumour-like mass in the
left hypochondrium. Debulking tumorectomy with distal pancreatectomy
and splenectomy were performed. Metanephrine and normetanephrine ex-
cretions remained elevated but non-progressive, 3-metoxitiramin excretion
is within the reference range. On the most recent 1231-MIBG SPECT-CT,
multiple radiotracer uptaking nodules were visualised on the peritoneal sur-
faces, around the left kidney and on the lower surface of the liver, however,
distant metastases were not described. On doxazosin, the patient has rare
mild symptoms of catecholamine excess, however; he is normotensive.
Case 2.

A 34-year-old woman presented with hypertension, palpitation, tremor,
headaches, and muscle cramps. She had elevated urinary metanephrine, and
abdominal MRI showed a 46 mm pheochromocytoma in the left adrenal.
Laparoscopic tumour removal was performed in 2006. Upon dissection, both
the capsule and the tumour were found to be ruptured. Urinary metaneph-
rines dropped to normal after surgery. Four years after the primary resection,
a non-progressive metanephrine excretion wasdetected, while normetaneph-
rine and 3-metoxitiramin excretions were within normal limits. The patient
remained asymptomatic for the next nine years; successfully carried out a
pregnancy. Repeated CT, MRI and 1231-MIBG imaging showed multiple
nodules in the left adrenal bed and on the peritoneal surfaces, considered to
be unresectable. Distant metastases were not visualised. Fourteen years after
the primary surgery, the patient is normotensive on prazosin monotherapy.
Family history and genetic testing for hereditary pheochromocytoma/para-
ganglioma syndromes were negative in both cases.

Conclusions

Benign pheochromocytoma may recur because of tumour capsule rupture
and local spillage of tumour cells during surgical resection, with subsequent
peritoneal dissemination and implantation. Consecutive pheochromocy-
tomatosis can account for difficult diagnostic and therapeutic challenge.
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Background

The recent ESE-ENSAT guidelines on adrenocortical carcinoma (ACC) in-
dicated new treatment options for patients with “high risk for recurrence”
as one of the major research topics for the field. However, since almost no
data were available on the use of cytotoxic drugs in an adjuvant setting, no
clear recommendation could be given. Here we report our experience with
adjuvant platin-based therapy since 2002 at the University of Wiirzburg and
MD Anderson.

Methods

22 presumably high risk patients (12 female, 10 male, median age 38.5
years) after radical resection (RO n=16, RX n=4, R1 n=2), ENSAT stage
(ITn=9,1I n=10, IV n=3) and with median Ki67 of 30%, who were treated
with adjuvant platin-based chemotherapy (initiated <3 months after primary
surgery) were matched to patients without adjuvant chemotherapy (using the
following criteria: ENSAT stage, resection status, Ki-67, other adjuvant ther-
apies, age and cortisol excess). 19 patients in both group have been treated
with concomitant mitotane, none with adjuvant radiotherapy. Primary end-
point was recurrence-free survival (RFS), secondary overall-survival (OS).
Results

Twelve of 22 patients with adjuvant platin-based therapy experienced recur-
rence, whereas this was the case in 20/22 matched controls. Patients with
adjuvant chemotherapy had a significant longer median RFS than matched
controls (639 vs 336 days; multivariate adjusted HR: 0.33 (95% CI 0.14-
0.79; P=0.012). At last follow-up, 4 patients in the chemotherapy group
and 12 patients in the control group have been died leading to a trend to-
ward improved overall survival (HR 0.39; 0.09-1.55; P=0.173). Neither the
highest mitotane blood level in the first three months (12.2 mg/l vs 9.6 mg/l;
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P=0,37) nor the highest mitotane blood level until progress or end of ther-
apy (17.8 mg/l vs 16.3 mg/l; P=0,67) were significantly different between
the two groups.

Conclusions

Our retrospective cohort study provides first evidence that adjuvant pla-
tin-based chemotherapy may lead to a prolonged recurrence-free and overall
survival. The retrospective nature and the size of the study are major limita-
tions. A prospective study (like the just started ADIUVO-2 study) is needed
to prove the value of adjuvant platin-based therapy.
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Introduction

Adrenocortical carcinoma (ACC) is a rare entity, usually associated with a
poor prognosis. There are still many areas of uncertainty regarding its ap-
proach.

Methods

A Portuguese ACC register was established in 2020, including information
from 24 endocrine centres. Kaplan-Meier was used to calculate overall sur-
vival and recurrence; log- rank test to assess survival and progression free
survival (PFS) differences between groups; cox-regression analysis to assess
predictors of survival and PFS. Alfa level of significance was 0.05.

Results

198 patients (63% female) with a mean age at diagnosis of 51.96+15.1
years old presented with constitutional symptoms in 62.8%, hormonal hy-
persecretion in 47.2% and incidentally in 31.82%. The mean tumour size
was 11.1 cm+5.09 with evidence of adenopathy in 21.8%, local invasion in
41.6% and distant metastasis in 47.9%. Surgery was performed in 88% of
patients with negative resection margins in 61.44%. Mean Weiss score was
4.94+1.6 and mean ki67 17.5%.ENSAT staging was: I — 1.6%; II — 30%;
III — 20%; IV — 47.9%. Mitotane was used in 71% of patients, adjuvant
radiotherapy was employed in 11%, and different modalities of chemother-
apy in 19%. During follow-up: 32% remained disease-free; 27% recurred
(63% at the adrenal bed, followed by lung and liver metastasis in 37% and
29%) and 42% progressed (the majority in the lungs and liver 56%, fol-
lowed by the adrenal bed in 30%). One and five-year survival was 72.7
and 35.7%. One and five-year survival was 92.8/59.5% for ENSAT stage 2;
74.5/34.6% for ENSAT stage III and 35.8/9.9% for ENSAT stage IV. One
and five-year PFS was, for stage I, 89.5%/56.5%; for stage 111, 54.6/31.9%,
and for stage IV, 33.0/0%. Patients with incidentally discovered tumours,
lower ENSAT stages, RO surgery, ki67 <20%, low-grade tumours, stage IV
patients treated with mitotane irrespective of other chemotherapy, and pa-
tients treated with radiotherapy had better survival and PFS in univariate
analysis (P <0.05). Tumour stage ITT and IV (HR 4.65 and 13.59, P<0.001),
age at diagnosis (HR 0.25, P=0.031) and incidentally discovered tumours
(HR 0.44, p=0.034) were the only independent predictors of survival. Ad-
renal bed radiotherapy showed a trend towards improved survival (HR 0.25,
P=0.061). Stage IV was the only independent predictor of PFS (HR 18.36,
P<0.001).
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Conclusions

This is the first characterisation of treatment outcomes of the Portuguese
ACC population. Overall survival and its predictors are consistent with pub-
lished literature, except for age, which impact is still uncertain.
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Introduction

Excess glucocorticoid (GC) activity has been implicated in the pathophysi-
ology of multiple cancer types. For instance, approximately half of adreno-
cortical carcinoma (ACC) patients exhibit excess GC (GC+). This provides
a unique opportunity to study correlates of GC activity, such as a possible
suppression of tumor immune response and immune checkpoint inhibitor
(ICI) efficacy due to the broad immunosuppressive effects of GC. ACC
multi-omics data can be used to identify the molecular consequences of GC
activity and assess the rationale for combining relacorilant, a selective glu-
cocorticoid receptor (GR) modulator, with an ICT in GC+ ACC.

Methods

GC status, mRNA expression, DNA mutation, and DNA methylation data
from distinct adrenal resections (n=71) were accessed via The Cancer Ge-
nome Atlas (TCGA). To deconvolute immune cell type abundance, xCell was
applied to the mRNA data. Random forest was used to derive gene signatures.
Results

A significant difference in the expression of858 genes was observed be-
tween GC- and GC+ ACC cases. In the GC+ cases, KEGG pathway analysis
showed higher gene expression of 7 pathways involved in steroid synthesis
and secretion, as well as lower expression in 19 pathways, most of which
were related to natural killer cells, T-cells, and immune activity. Hypometh-
ylation was primarily observed in the steroid-synthesis pathways. Tumor-in-
filtrating CD4" memory (P=.003), CD8* memory (P<.001), and NKT-cells
(P=.014) were depleted, while tumor-associated neutrophils were enriched
(P<.001). Moreover, higher tumor mutation burden (TMB) was observed in
the GC+ cases (P=.029). A gene signature predictive of GC status in ACC
was derived and applied to other cancer types to identify tumors with GC+-
like transcriptional profiles.

Conclusions

By reducing the abundance of immune cells and immune-related transcripts
in GC+ ACC, GC may limit response to ICI therapy. Selective GR modula-
tors such as relacorilant may be able to increase immune related transcripts,
thus promoting tumor immune response in GC+ ACC and other malignan-
cies with elevated GC activity. This hypothesis will be tested in a Phase 1
trial of relacorilant+ICI.
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Background

Adrenocortical carcinomas (ACC) are rare malignant tumours, with a quoted
incidence of 0.7-2.0 cases/million habitants/year, with ectopic ACC being
exceptionally rate. Diagnosis is based on clinical and biological assessment
supplemented by imaging. Patients commonly present with features second-
ary to steroid excess, but around 15% of patients are diagnosed incidentally.
Case Report

A 54-year old lady, presented to clinic for assessment of possible polycystic
ovarian syndrome (PCOS). The patient gave a few months history of facial
hirsutism accompanied by excessive weight gain and new onset hyperten-
sion. On further questioning, she had more sinister symptoms including
easy bruising, proximal myopathy and insomnia. Initial investigations re-
vealed a 0900 h cortisol of 867 nmol/l, testosterone 6.73 nmol/l, oestradiol
of 129 pmol/l, DHEAS 2.50 umol/l, Androstenedione 9 (0.35-2.49) ng/ml,



17-hydroxyprogesterone of 24.8 ng/ml. 0900 h Cortisol post over-night
Dexamethasone suppression test was 1482 nmol/l, ACTH was undetectable
and 24-hour urinary cortisol >4138 nmol/24 hr (<806.8 nmol/24 hr).An ab-
dominal CT revealed a 6 cm solid and irregular retroperitoneal mass, in the
right iliac fossa, that was separate from the kidney. The lesion increased in
size from 6.3 cm to 10.3 cm in 4 months. She had a surgical resection and
histology revealed an adrenocortical carcinoma, with a Ki-67 score of 25%
and 20 mitoses per high power field. On immunohistochemistry, the tumour
cells were positive for melanin A, synaptophysin and inhibin. Post-opera-
tively, the patient was given 6 cycles of etoposide, doxorubicin and cisplatin as
Mitotane was locally unavailable, however it was agreed that this is initiated if
there is evidence of metastatic disease during follow up. 0900 h Cortisol level
on Day 3 post-operatively was 20 nmol/l. She was started on Hydrocortisone
20 mg-10 mg-10 mg peri-operatively, which was tailed down and eventually
stopped 7 months later, once Synacthen test showed normal cortisol response.
The patient has remained well and is under regular surveillance with the most
recent imaging showing no evidence of disease recurrence.

Conclusion

Ectopic adrenocortical carcinomas are exquisitely rare tumours and can
constitute an exceptional cause of ACTH-independent Cushing’s syndrome.
Our case highlights such a functional tumour occurring in a very unusual
location, secreting cortisol, androgens and other metabolites. Although very
rare, it is an important condition to recognise because of the significant and
sinister clinical sequalae that may develop.
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Background

Adrenocortical oncocytoma is a veryrare adrenal tumor type, usually non-
functioning and benign. Neurofibromatosistype 1 (NF1) is an autosomal
dominant disease caused by mutations of the NFI gene encoding neuro-
fibromin, a tumor supressor gene that acts by activating a RAS GTP-ase
which negatively regulates RAS activity. NF 1 is usually associated with
pheocromocytoma, rarely with adrenal carcinoma, and no association with
adrenal oncocytoma has been reported.

Aim

To report a case of a functioning adrenal oncocytoma in a young patient
diagnosed with NF1.

Case report

A 22 years-old-female, with a family history of possible NF1 (father with
cafe-au-lait spots) presented in July 2019, following the CT diagnosis of a
9.2x9.6 x 7.3 cmright adrenal tumor after a pregnancy loss at week 21. The
tumor was apparently encapsulated and homogeneous, without evidence of
local invasion or lymphadenopathy. Physical examinationrevealed signs of
Cushing’s syndrome, hirsutism, acne and multiple cafe-au-lait spots, axil-
lary freckles and Lisch nodules on ophtalmological examination. Hormonal
assessment revealed: 0800 h cortisolemia=16.84 mg/dl, unsupressed on
LDDST (15.27 mg/dl), ACTH=1.91 pg/ml, DHEA-S=1151 ug/dl (18-391),
testosterone=2.06 ng/ml (<0.75), while aldosterone/renin ratio and serum
metanephrines were normal. A right open adrenalectomy was performed
for the suspicion of adrenocortical carcinoma and the patient was started
on prednisone replacement for adrenal insufficiency. On microscopical ex-
amination, tumor cells were large, polygonal, with eosinophilic granulated
cytoplasm, suggestive of oncocytoma. The mitotic activity was low, without
evidence of capsular and vascular invasion and large areas of necrosis were
present. Immunohistochemical analysis showed positivity for calretinin and
inhibin, confirming an adrenocortical origin. Cytokeratin staining was nega-
tive, vimentin was positive. Ki-67 index was 10 %. The Lin-Weiss-Bisceglia
score was low (2 minor criteria: large size and tumor necrosis), supporting a
diagnosis of functioning adrenocortical oncocytoma of uncertain malignant
potential. Postoperatively, on glucocorticoid replacement (due to contralat-
eral adrenal suppression), we observed an improvement of signs of hyper-
cortisolism and androgen excess, paralleling the normalisation of androgens
and restauration of cortisol diurnal rhythm and normalisation of ACTH. No
signs of local recurrence were observed on the 3 months follow-up CT scan.
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Conclusion

Functioning adrenocortical oncocytoma has rarely been described and its
association with NF1 is novel. Careful monitoring is required for adrenal
tumor relapse and for other NF1-associated tumors.
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Background

Adrenocortical carcinoma (ACC) is a rare cancer that originates from the
cortex of the adrenal gland. Although its exact etiology is not clear, it has
been found to be associated with some hereditary cancer syndromes. Some-
times patients present with hormonal excess symptoms (virilization, Cush-
ing’s syndrome) or local symptoms consistent with an abdominal mass. In
ACC, computed tomography (CT) and magnetic resonance imaging (MRI)
are preferred imaging modalities for the localization of the tumor, and the
determination of metastases. Myelolipoma, Metastases, lymphoma, and
pheochromocytoma should be considered in the differential diagnosis of
adrenal carcinoma. Herein, we aimed to present a case of ACC that initially
mimics lymphoma with clinical and imaging findings.

Case report

A 42-year-old female presented to our outpatient clinic with a 3-month his-
tory of fever (38°C), night sweats, malaise, amenorrhea, abdominal pain,
proximal muscle weakness, and deepening of the voice. She was receiving
antihypertensive medication therapy. Physical examination revealed pe-
ripheral lymphadenopathy and central obesity. Abdominal ultrasonography
showed a 164x72 mm mass lesion on the paraaortic area. To define the
lesion more accurately, we performed abdominal contrast-enhanced MRI
which revealed a 200x 13090 mm conglomerate solid mass with diffusion
restriction that mimic bulky lymphadenopathy. On imaging, the appearance
of mass was not clearly distinguishable from adrenal glands. Laboratory
tests were found to be compatible with Cushing’s syndrome (Table-1). Uri-
nary catecholamines levels were found within normal limits. Thoracic and
cervical CT was performed and detected 41x34 mm conglomerate lymph-
adenopathy at the subcarinal and supraclavicular area. An ultrasound-guided
percutaneous tru-cut biopsy was performed from the supraclavicular lymph
node to confirm the diagnosis. The patient was diagnosed with metastasis of
ACC by histopathology and referred for chemotherapy.

Conclusion

Since complete surgical resection is one of the most important factors which
prolong survival, it is very important to make an early diagnosis in ACC.
When an intra-abdominal mass is detected, a careful examination should be
performed to exclude signs and symptoms of pheochromocytoma, hyperal-
dosteronism, hyperandrogenism, and Cushing’s syndrome. ACC should be
kept in mind in case of symptoms of Cushing’s syndromeand/or virilization.

Table 1 Laboratory analysis of patient at the time of admission

Values Reference Ranges

ACTH (pg/ml) <5 0-46
Cortisol (mg/dl) 29,95 6,7-22,6
Dehydroepiandrosterone sulfate (ug/dl) 878 60,9-337
Total testosterone (ng/dl) 336 10-75
17-OH Progesterone (ng/ml) 5,57 0,35-2,9
1 mg DST (mg/dl) 33,21

2 mg DST (mg/dl) 30,05

24-hour urine free cortisol (ug/24 hour) 389 <45

ACTH:Adrenocorticotropic hormone, DST:Dexamethasone suppression test
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Background

Cushing’s syndrome is a rare condition in pregnancy, because infertility is
one of the main features of this pathology. Association between pregnancy
and cortisol excess involves a high rate of mortality and morbidity for moth-
er and fetus. Hypertension, preeclampsia, diabetes, miscarriage, preterm
delivery or sudden intrauterine death can occur. We describe a case of a
pregnancy in a patient with a history of Cushing’s Syndrome, diagnosed
during the previous pregnancy.

Case presentation

A 31 years old patient was diagnosed in 2018 with Cushing’s syndrome,
during the 19th week of pregnancy. Clinical examination revealed weak-
ness, inspiratory dyspnea, high blood pressure, lower limbs bilateral edema,
truncal obesity, moon facies, hirsutism, buffalo hump, purple striae; the par-
aclinical investigations revealed a right adrenal adenoma (30/35/28 mm) on
MRI, proteinuria (0,1 g/1/24 hours), hypoalbuminemia (2,4 g/dl), hypokale-
mia (2,9 mmol/l). Blood pressure ranged between 160-180/100-120 mmHg
despite therapy. Hormonal analyses performed confirmed the diagnosis of
adrenocorticotropic hormone (ACTH-) independent CS. The obstetrical ul-
trasound showed a single, live fetus. The patient’s condition deteriorated,
developing severe preeclampsia with multiple complications, and a medical
board took the decision to terminate the pregnancy for mother’s interest.
Three weeks later, she underwent laparoscopical right adrenalectomy fol-
lowed by hydrocortisone replacement.

Results

Evolution was favourable. Her current status in January 2020 reveals regres-
sion of all cushingoid features; blood pressure was 110/60 mmHg. Hormonal
analyses revealed a normal level for morning serum cortisol (5.74 mg/dl). At
the moment, the patient is 26 weeks pregnant, with a good evolution, a single,
live fetus, with normal growth and anatomy, according to gestational age and
anormal placenta. Her clinical and paraclinical profiles are closely monitored.
Discussion

The serum cortisol increases normally during pregnancy and the screening
for Cushing’s syndrome is more difficult, particularly in the second and third
trimester. The management for such cases is complex and sometimes diffi-
cult, especially when a termination of pregnancy is necessary due to severe
complication. It requires multdiciplinary approach, with quickly implement-
ed measures. Fertility and overall wellness of the patient could and should be
fully reobtained, like in this case.

Conclusion

Pregnancy in a patient with Cushing syndrome induces multiple complica-
tions, requiring sometimes termination of pregnancy for mother’s interest.
Surgical treatment of Cushing syndrome restores the fertility and allows a
normal evolution of upcoming pregnancies for such patients.

Keywords: Cushing’s syndrome, pregnancy, preeclampsia, laparoscopical
adrenalectomy, fertility.
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Introduction

Steroid 11B-hydroxylase deficiency (11-OHD) is the second most common
causeof congenital adrenal hyperplasia (CAH),characterized by the over-
production of adrenal androgens and deoxycorticosterone (DOC).It usually
presents with virilization of the female fetus, precocious puberty in male
infants and hypertension with or without hypokalemia in both genders. Be-
cause of high levels of mineralocorticoids, patients rarely present with salt
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wasting (SW). We herein report a case of a patient with 11-OHD presenting
with SW adrenal crisis.

Case report

A 10-year-old male was admitted to our department for the management of
acute adrenal insufficiency. He was born at term to healthy consanguineous
parents and had a history of severe dehydration, hyponatremia and sexual
ambiguity at birth which was initially diagnosed as 21-hydroxylase defi-
ciency. He was raised as a male but had absent testicles since birth. The
patient was irregularly followed up. At the age of 4 years, precocious pu-
berty and arterial hypertension were discovered. At the age of 10 years, the
patient was admitted for management of acute adrenal insufficiency due to
an abrupt withdrawal of hydrocortisone. On physical examination, he had a
body weight of 37 kg (£ 2 s.p.), a body height of 1.42 m (+ 2 s.p.), a blood
pressure of 130/60 mmHg, a masculine morphotype, a sexual ambiquity
stage V of Prader and a pubertal development S4 P3 of Tanner. Laboratory
examination revealed hypokaliemia of 2.1 mmol/l, normal LH, and FSH lev-
els and high levels of testosterone, 17-OH-progesterone, 11-deoxycortisol,
11-deoxycorticosterone and DHEA-S. Basal 11-deoxycortisol and cortisol
levels were 29.6 ug/l [nr: 0.2—1.4] and 0.9 pg/dl respectively and raised to
31.4 ug/l and 1.2 pg/dl at 60th minute, respectively, after ACTH stimulation
test. Chromosome analysis revealed a 46XX karyotype. Pelvic ultrasonog-
raphy showed normal uterine cavity with two ovaries. He was diagnosed as
congenital adrenal hyperplasia due to 11-OHD and treated with hydrocor-
tisone and spironolactone. After psychiatric expertise, phenotypic sex was
chosen and the patient underwent surgical reparation at the age of 16 years.
Conclusion

Salt wasting crisis is rare in patients with 11-OHD. In newborns, there is
a resistance to mineralocorticoids which could contribute to moderate and
transient salt loss. However, the combination of both 21-hydroxylase and 11
B-hydoxylase has been reported in literature and it is unclear whether such
association is due to a random occurrence of two different mutations or to
a single mutation.
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Introduction

The analysis of the signaling pathways involved in vascular calcification is
difficult due largely to the limitation in obtaining vascular tissue samples.
Therefore, the use of bioinformatics tools for the identification of poten-
tial biomarkers associated with vascular calcification is an advantage for
the advancement in the knowledge of the molecular pathways involved in
this pathology.

Objective

Increase understanding of the molecular mechanisms involved in vascular
calcification processes and to identify potential molecular targets for diag-
nostic and therapeutic use through the use of bioinformatic resources.
Methods

Calcified femoral artery sections from 7 patients diagnosed with type 2 dia-
betes mellitus and critical ischemia were used for the study of the proteome
by liquid chromatography and mass spectrometry. The set of identified pro-
teins was faced with the set of proteins of 19 similar vascular pathologies
described in other studies. In this way, a biological network of proteins as-
sociated with vascular calcification was created. The use of bioinformatic
tools such as Cytohubba and String allowed to identify a potential genetic
signature on which proteins of high degree of centrality and possible subro-
gated markers were determined.

Results

751 proteins were identified in the characteristic proteome of calcified fem-
oral artery. Seventy one of themwere common proteinsof similar patholo-
gies. The centrality analysis of the common proteins showed that APOE,
HP, CAT, MPO and ACTB proteins had the highest value in the centrality
ranking. The study of the protein-protein interaction network determined
that HSPD1, HSP90B 1, SERPINC1, HADHB and PDIA3 could be potential
subrogated markers of vascular calcification.



Conclusions

The identified proteins with involvement in vascular pathologies play an
important role in processes related to bone mineralization. Therefore, the
study of these proteins could be a therapeutic strategy for the joint treatment
of vascular and bone pathologies.
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Background

Replacing physiological cortisol levels is important for the long-term health
of patients with adrenal insufficiency and congenital adrenal hyperplasia
(CAH). Modified-release formulations of hydrocortisone are one strategy
being used to replace the cortisol circadian rhythm in adult patients but there
is no data in children. Physiologically based pharmacokinetic (PBPK) mod-
elling is a valuable tool for paediatric drug development'; however, there are
no examples of PBPK simulations for hormone replacement.

Objective

To develop a PBPK model for hydrocortisone.

Methodology

The PBPK model was developed using the Simcyp Simulator popula-
tion-based PBPK software (Certara UK Ltd., UK; version 16.1). The model
includes systems information to account for non-linear binding to cortisol
binding protein, metabolism by 11B-HSD2 and 5o.-reductase, and how these
parameters develop with age. The model was developed and verified using
published literature and cortisol pharmacokinetic data measured by LC-MS/
MS in healthy adults and adults and children with CAH in trials of an imme-
diate release formulation of hydrocortisone granules (Alkindi, Diurnal Ltd,
UK) and a modified-release formulation of hydrocortisone (Chronocort,
Diurnal Ltd, UK).

Results

The model predicted immediate-release hydrocortisone PK in adults across
the dose range 0.5 to 20 mg, with predicted/observed AUCs within 0.8 to
1.25-fold — defined as a good prediction of the observed FDA bioequiva-
lence criteria based on+£20% difference - for both the published literature
and test cohorts. The model predicted pharmacokinetic parameters for the
modified-release formulation, with AUCs within 0.8 to 1.25-fold after single
and multiple (representing an 8-hour interval between doses) dosing. After
calculation of mg/kg and mg/m? modified-release doses roughly equivalent
to 20 mg and 10 mg in adults, simulations were performed in a virtual pae-
diatric population aged 12 to 18 years and results compared to equivalent
doses simulated in adults. The results showed minimal difference in C_,
me, and AUCs between adults and adolescents.

Discussion

The PBPK model predicted PK parameters in adults and children acrosshy-
drocortisone dose ranges 0.5 to 20mg and captured the adult modified-re-
lease data after single and multiple dosing. Predictions in adolescents aged
12 to 18-years were aligned with current guidelines which recommend hy-
drocortisone dosing for adolescents with CAH of 10-15 mg/m? per day’.
This PBPK model will provide an invaluable tool in refining dosing regi-
mens for patients who require hydrocortisone replacement therapy and al-
low prediction of dose for different populations and age groups.
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Introduction

Cushing’s syndrome (CS) secondary to ectopic adrenocorticotrophic hor-
mone (ACTH)—producing prostate cancer is rare with less than 30 cases
reported. We report a case of Cushing’s syndrome secondary to prostate
adenocarcinoma with recurrent hypokalemia, sepsis and rapid disease
progression. A 61-year-old man presented in January 2019 with 3-week
history of lower limb swelling and weakness. Past medical history is sig-
nificant for metastatic prostate cancer diagnosed in December 2018 for
which he was started on gonadotropin-releasing hormone (GnRH) ana-
logue. His other co-morbidities include hypertension and diabetes. On
examination, he had ecchymoses of the upper limbs and proximal myop-
athy but no other features of Cushing’s syndrome. Blood investigations
showed hypokalemia with metabolic alkalosis (potassium 2.5 mmol/l,
bicarbonate 36 mmol/l) and 0800 h cortisol of 1229 nmol/l. Cushing’s
syndrome was diagnosed after cortisol failed to suppress after a 1 mg
overnight dexamethasone suppression test (cortisol 1327 nmol/l), and 48-
hour 2 mg dexamethasone suppression test (cortisol 1447 nmol/l). This
was likely to be ACTH-dependent as ACTH was 57.4 (normal range NR
10 — 60) ng/l and high dose 8mg dexamethasone did not suppress cortisol to
less than 50% of baseline (cortisol 1424 nmol/l). His 24-hour urine free cor-
tisol was 20475 (NR 59-413) nmol/day. MRI pituitary did not show any pi-
tuitary mass. 68Ga-DOTA-NOC PET-CT scan revealed an area of increased
DOTA-NOC-avidity in the inferior aspect of the right side of the prostate
gland. Review of his prostate biopsy done in December 2018 showed ade-
nocarcinoma with no features of small cell carcinoma, but immunostaining
positive for synaptophysin, CD 56 and ACTH. He was initiated on potas-
sium replacement, ketoconazole and spironolactone with improvement of
hypokalemia, blood pressure and glucose. Ketoconazole was switched to
somatostatin analogue octreotide in view of progressive liver dysfunction.
He eventually succumbed to by parainfluenza, varicella and bacterial bron-
chopneumonia with septic shock, 2 months after diagnsosis.

Conclusion

Adenocarcinoma of the prostate with neuroendocrine differentiation is a rare
cause of ectopic Cushing syndrome. It is imperative to recognize and treat
ectopic Cushing’s syndrome as it has an aggressive course with poor prog-
nosis and limited treatment options.
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Background and Aims

Higher cortisol levels are associated with cardiovascular mortality in the el-
derly resulting from potential angiostatic effects of glucocorticoids (GCs).
These features are replicated in patients with endogenous GCs excess (Cush-
ing’s syndrome) as well as with exogenous hypercortisolism due to excessive
pharmacological GCs usage. Both groups present the augmented cardiovas-
cular disease event rate. GCs may also adversely influence remodeling after
myocardial infarction via inhibition of angiogenesis. Despite new advances
in our understanding of GCs pathophysiology over the past decades, the
mechanisms that account for glucocorticoid-related control of vessel gen-
eration remain a subject of investigation. Recently, it was proposed that mi-
croRNAs (miRNAs), the small noncoding RNAs functioning as antisense
regulators of gene expression by targeting mRNA, may have a central role
in regulating endothelial function through multiple mechanisms. Thus, the
purpose of this study was to evaluate the effects of chronic GC excess on the
expression of selected angiogenesis-related miRNAs, called Angio-miRs,
expressed in nucleated cells circulating in peripheral blood (PBNCs) of pa-
tients with endogenous hypercortisolism either due to corticotrophin-depen-
dent or corticotrophin-independent Cushing’s syndrome (CS).
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Material and methods

Cells were isolated from circulating peripheral blood collected from 35
healthy subjects and 31 patients with endogenous hypercortisolism as a
source of miRNAs. A self-validated individual quantitative RT-PCR study
was then performed to evaluate the expression levels of selected An-
gio-miRs in isolated cells. Additionally, using Western blot technique, the
endothelin-1 (ET-1) expression in plasma of peripheral blood was assessed
to detect endothelial dysfunction in vasculature.

Results

The performed analysis of selected Angio-miRs revealed a significantly in-
creased intracellular expression of angiogenesis-related miRNAs in patients
with CS, including miRNA-150-5p and miRNA-223-3p transcripts com-
pared with healthy subjects. To the contrary, three other potent angiogen-
ic miRNAs, such as miRNA-17-5p, miRNA-126-3p, and miRNA-126-5p,
were significantly down-regulated in patients with endogenous hypercor-
tisolism in comparison to healthy volunteers. Besides, the ET-1 expression
levels in CS were higher than in healthy subjects, thus, indirectly confirming
endothelial dysfunction developed in the CS cohort.

Conclusion

Cardiovascular events related to hypercortisolism remain a challenging
problem in clinical endocrinology. This study has demonstrated that the
chronic excess of GCs in endogenous CS might induce significant dysregu-
lation of selected Angio-miRs involved in the biologic activity of endothelial
cells in peripheral vasculature. Indeed, dysregulated miRNAs seem to be
promising targets for further research, especially to search for potential ther-
apies for several GC-induced cardiovascular complications.
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Most of adrenal incidentalomas (AI) are nonfunctional, although some of
those demonstrate an autonomous subtle cortisol hypersecretion that could
lead to increased risk for osteoporosis. Several polymorphisms of gluco-
corticoid receptor (GR) gene have been found to alter glucocorticoid tis-
sue sensitivity. The aim of this study was toinvestigate whether subclini-
cal hypercortisolism (SH) and Bcll variant of the GR gene have an impact
on bone mineral density (BMD) in women with Al In 106 women with
Al we evaluated BMD with dual-energy X-ray absorptiometry at lumbar
spine (LS) and hip. The hypothalamic-pituitary-adrenal axis activity was
evaluated using ACTH, midnight cortisol level, 24-h urinary free cortisol,
and dexamethasone suppression fests. DNA was obtained from peripher-
al blood leucocytes. The polymorphism was detected using PCR, RFLP
and DNA sequencing. Patients with SH had increased frequency of oste-
oporosis (61.1% vs 22%, P=0.002). They had significantly lower BMD at
the LS (0.83£0.15 vs 0.93£0.13, P=0.005), and total hip (0.79+0.13 vs
0.7240.11, P=0.022). Femoral neck BMD was also lower but the difference
did not reach statistical significance (0.66+0.12 vs 0.72+0.11, P=0.069).
Presence of osteoporosis was associated with SH [odds ratio (OR)=5.775,
95% confidence interval (CI) 1.423-23.426, P=0.014] and lower body mass
index (OR=1.226, 95% CI 1.071-1.405, P=0.003), after adjusting for age,
menopause and vitamin-D. Carriers of the C allele of Bcll had significantly
less suppression of cortisol levels after 0.5 mg dexametasone (126.4+111.4
vs 80.9+75.7 nmol/l, P=0.026). Osteoporosiswas more prevalent in carriers
than non-carriers (26.5% vs 7.7%, P=0.031). The present study shows that
women with Al and SH have higherprevalence of osteoporosis. Although
individual bone sensitivity to glucocorticoid is not only influenced by poly-
morphism, carriers of the longer C allele of Bcll polymorphism exhibit in-
creased sensitivity with enhanced risk of bone density reduction.
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Introduction

Adrenocortical carcinoma (ACC) is a rare malignant tumor with heteroge-
neous prognosis. The median overall survival of all ACC patients is about
3-4 years. Complete surgical resection provides the only cure [Fassnacht M,
et al., 2018]. In cases of advanced ACC, therapeutic options are limited. No
effective second-line therapies are recommended for patients with disease
progression to EDP chemotherapy scheme and Mitotane. It is essential to
study alternative drugs, their combinations and tumor biological targets.
Objectives

The aim of the study is to evaluate somatostatin receptor (SSTR) types 2A
and 5 expression in ACC.

Materials and methods

Formalin-fixed paraffin-embedded tissues from 69 patients were investigat-
ed. All the cases were reviewed according to the Weiss criteria to confirm
the presence of ACC. Immunohistochemistry (IHC) staining was performed
on 3 wm sections using the Leica Bond Max stainer. The primary antibodies
anti-somatostatin receptor types 2A (UMB-1, Epitomics) and 5 (UMB-4,
Epitomics) were incubated at the concentration 1:100. Only membranous
staining was considered. The IHC results were evaluated through a semi-
quantitative approach as negative (0), weak (1+), moderate (2+) or strong
(3+) in accordance with intensity of staining. The staining intensity was
analysed using the following system: 1+={faint staining at 100X magnifica-
tion; 24+=strong staining at 100x magnification, not entire circumference of
tumor cell membranes stained at 400x magnification; 3+=strong staining at
100x magnification, entire circumference of tumor cell membranes stained
at 400x magnification [].

Results and Discussion

‘We identify moderate or strong staining intensity of SSTR types 2A and/or 5
expression in 49% of ACC spices. The detection of SSTR 2A and/or SSTR
5 expression in tumor tissue may be a promising marker of prolonged so-
matostatin analogs in the complex therapy of patients with advanced ACC,
however, further research is required. There is no ability to evaluate effec-
tiveness of their monotherapy, as well.
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Background

The adrenocortical carcinoma (ACC) is a rare malignancy with poor out-
comes and overall survival of less than 40%. Different prognostic factors
were evaluated in patients with ACC. We analyzed overall survival (OS) and
recurrence-free survival (RFS) in patients with ACC depending on Ki-67
and ENSAT staging.

Methods

We performed a retrospective study on 62 ACC patients treated at the Cro-
atian Referral Center for adrenal gland disorders from 2005 to 2019. Six
patients (10%) had ENSAT stage I disease, 30 patients (48%) stage II, 14
patients (23%) stage III and 12 patients (19%) stage IV. RFS was analyzed
in 47 patients with the ACC ENSAT stage I-III and RO resection. Based on
Ki-67 patients were stratified in two groups: Ki-67<10% and Ki-67>10%.
Results

The mean age of patients was 49.1£15.5 years and 70.9% were females.
During the study, 15 patients died of whom 10 deaths were related to ACC.
The mean OS was 83.3+14.3 months, 153.7+11.3 months, 77.1+14.5
months and 19.7+4.9 months for ENSAT stage I, II, III, and IV, respec-
tively (P<0.001). Disease recurrence was observed in 9 patients (19%) of
whom two patients had Ki-67<10%.The mean RFS was 68.3+9.5 months,
109.9£9.4 months and 82.4£16.4 months for ENSAT stage I, II and III,
respectively (P=0.916). Ki-67>10% was associated with poorer survival
(P=0.04).



Conclusion

Our data confirmed that the ENSAT stage and Ki-67 are major predictors
of ACC patient’s survival. However, in our cohort of patients, Ki-67 has not
been associated with the ACC recurrence.
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Background

Previous studies have shown an association between low CYP11B2 DNA
methylation levels and high CYP11B2 mRNA levels in aldosterone-produc-
ing adenoma (APA), suggesting that epigenetic mechanisms play a pivotal
role for regulating CYP11B2 function in primary aldosteronism. It has been
proposed that aldosterone-producing cell clusters (APCCs) may become a
source of autonomous aldosterone production when evolving into APA.
Aim

Our aim was to determine whether the CYP11B2 DNA is differentially
methylated in APAs and in their concurrent APCCs, and to assess the rela-
tionship with CYP11B2 tissue expression.

Methods

A series of 12 formalin-fixed paraffin-embedded (FFPE) adrenal tissues
from patients with APA were studied. Immunohistochemical staining was
performed using anti-CYP11B1 and anti-CYP11B2 monoclonal antibodies,
and anti-CYP17A1 polyclonal antibody. Staining was quantified by the Mc-
Carty’s H-scoring system. APA, APA-adjacent adrenal cortex, and satellite
APCCs identified by immunohistochemistry were microdissected using
manual core drilling, and genomic DNA was extracted and assessed for CY-
P11B2 methylation analysis. CYP11B2 DNA methylation level was mea-
sured by quantitative Bisulfite Next Generation Sequencing. Bioinformatic
analysis was performed in a GalaxyProject environment and processed by
BSPAT (Bisulfite Sequencing Pattern Analysis Tool). The equation 2/-
ddCt was used to calculate the fold changes in gene expression between
the different intra-adrenal cell structures. Analysis of DNA mutations in
aldosterone-driver genes KCNJ5, ATP1A1, ATP2B3 and CACNA1D was
performed by Sanger sequencing.

Results

9/12 APA specimens showed at least one concurrent APCC. A wide range
of CYP11B2, CYP11B1 and CYP17A1 immunohistochemical expression
was detected in tumor cells of APA, while positive CYP11B2 and negative
CYP11B1/CYP17A1 staining was uniformly found in APCCs. H-score of
CYP11B2 expression in 3/9 APAs was lower than in their satellite APCCs
and was generally negative or very low in APA-adjacent adrenal cortex.
CYP11B2 DNA methylation levels were significantly lower in APA than
in concurrent APCCs and APA-adjacent adrenal cortex ([meanzstandard
deviation] 0.51£0.25 vs 0.87£0.11 vs 0.70£0.27; P<0.05 in all but one
CpG island considered). Five KCNJ5 and one ATP2B3 mutations were
found overall in 12 APAs, including four KCNJ5 and one ATP2B3 muta-
tions among the 9 APAs with concurrent APCCs. No somatic mutations
were found in APCCs.

Conclusion

Lower CYP11B2 methylation levels in APA than in concurrent APCCs may
sustain the hypothesis of a progressive demethylation process of APCCs,
causing their switch to an autonomous aldosterone production. Somatic al-
dosterone-driver gene mutations do not affect the CYP11B2 DNA methyl-
ation rate in APA.
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Background

Patients with Cushing’s Syndrome (CS) suffer from a variety of neuropsy-
chiatric and cognitive problems. Following remission, some, but not all of
these symptoms resolve. Recent cross-sectional studies in patients with
CS show persistent structural and functional brain abnormalities. Howev-
er, longitudinal studies using magnetic resonance imaging, and a detailed
neurocognitive assessment, performed before and after treatment, are not
available.

Trial objective

To investigate the extent and time-course of restoration of physical and neu-
rocognitive symptoms, as well as functional and structural brain abnormal-
ities in patients with CS.

Methods

The IQFACE-CS study is an investigator-initiated, multicentre, internation-
al, prospective observational cohort study (ClinTrial.gov:NCT03211624).
Thirty-six patients with active CS and 36 age-, sex-, and education-matched
controls will be included. Neurocognitive tests, general and disease specific
QoL questionnaires, and functional task-based and structural MRI are per-
formed before treatment and 1 and 2 years after treatment. Currently, 25
patients and 4 controls have been included. Twenty patients were female,
mean age at inclusion was 50 years. Ten patients had adrenal Cushing, while
14 had pituitary source. At baseline, mean 24 hour UFC was 723 nmol, mean
midnight salivary cortisol was 16.0nmol/L, and serum cortisol after 1-mg
dexamethasone suppression test was 375 nmol/l. Fifteen patients received
presurgical treatment with ketoconazole, while 5 patients used metyrapone.
Elevated liver enzymes were observed in 5 patients. Mean preoperative 24-
hour UFC decreased to 167 nmol. Remission was achieved in 14/17 (82%)
operated patients, recurrence was observed in 1 patient during the study pe-
riod. Four patients have completed the trial.

The study is financially supported by an unrestricted grant fromHRA
Pharma.

Conclusion

This study discusses the rationale, design, and progress of the IQFACE-CS
study. Inclusion is still ongoing, and final results are expected at the end of
2022.
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Our previous data showed that histological markers of the X-zone in mice
adrenal (fetal zone in human adrenal) were still present in adult males and
postpartum SF1/SOCS3 KO females. This change led to a distinct distribu-
tion of lipid droplets along the adrenal cortex and a blunted ACTH-induced
corticosterone secretion in SF1/SOCS3 KO mice. Here we have examined
the morphological and functional adrenals of SF1/SOCS3KO male mice
adrenals at 3, 8 and 15 weeks through histochemical, immunohistochemical
and molecular approaches. The hematoxylin-eosin stains showed retention
of X-zone in SF1/SOCS3KO mice adrenals at all ages analyzed. Also, CY-
P17A1-positive cells were found in X-zone of SFI/SOCS3KO mice. The
gene expression analysis by RT-PCR of fetal adrenal enhancer (FAdE) and
Pik3c2g genes showed augment, whereas CYP11B1 gene expression was
decreased in microdissected X-zone of SF1/Socs3 KO mice adrenals when
compared to control male mice, both at 8 weeks age. Taken together, these
results showed retention of X-zone in the SOCS3KO mice up to the age of
15 weeks and define the involvement of JAK/STAT/SOCS3 signaling path-
way in the X-zone retention and therefore differentiation process of mice
adrenal cortex. Supported by FAPESP, CNPq and CAPES.

DOI: 10.1530/endoabs.70.AEP45

Endocrine Abstracts (2020) Vol 70



22nd European Congress of Endocrinology 2020

AEP46

Fertility testing in patients with congenital adrenal hyperplasia due to
21-hydroxylase deficiency

Nikolette Sziics', Judit Téke', Péter Reismann', Marton Doleschall?, Attila
Patécs?, Péter Riesz* & Mikl6s Téth!

'Semmelweis University, 2nd Department of Medicine, Budapest,
Hungary; 2Semmelweis University, ELRN-SE Molecular Medicine
Research Group; *Semmelweis University, Department of Laboratory
Medicine; “‘Semmelweis University, Department of Urology and
Urooncology

Introduction

Congenital adrenal hyperplasia (CAH) is an autosomal recessively inherited
disorder resulting from the mutations of one of Seven genes involved in
adrenal steroidogenesis. The consequent enzyme defects lead to defects of
varying severity of steroid biosynthesis. Patients require lifelong substitu-
tion treatment and endocrine care.

Objectives

One of the many consequences of CAH is reduced fertility. The aim of this
study was to investigate the fertility parameters of 36 patients with 21-hy-
droxylase deficiency (21-OHD).

Patients and methods

The study included 36 patients (19 women, 17 men) suffering from salt
wasting (24) and simple virilizing (12) forms of 21-OHD followed at our
endocrine centre. The mean age was 34.5 years (20-48 years). Serum hor-
mone levels essential to follow for optimal treatment were analysed. In
males, spermatogram and testicular ultrasound were performed. In women,
regularity of menstrual cycles were recorded.

Results

Serum androstenedione (AD) levels were below the lower limit in 5 patients
(ref. range: .70-250 ng/dl) while in 2 patients they were above the upper lim-
it of normal. Twenty-four patients had normal serum androstenedione lev-
el. Low, normal and elevatedserum 17-hydroxyprogesterone (17-OHP, ref.
range: 40-250 ng/dl) concentrations were measured in 2, 13 and 21 patients,
resp. ACTH levels were low, normal and increased in 1, 22 and 13 patients,
resp. (ref. range: .7.2-63.3 pg/ml). Testicular ultrasound examinations con-
firmed epididymal cyst in 1 patient, testicular adrenal rest tumors (TART)
in 10 patients. Semen analysis was performed in 11 men. Azoospermia,
oligozoospermia (<39 million/ejaculations) and normal sperm counts were
recorded in four, one and six males, resp. However, considering the sperm
concentration (> 15 million/ml), only 4 subjects had adequate results; all of
them had satisfactory (> 4%) sperm morphology. Examining the progres-
sive movement of the spermatozoa, reduced movement (asthenozoosper-
mia, less than 32%) was observed in 9 subjects. Overall, considering the
number, morphology, and movement of spermatozoa, only 2 (27%) patients
had normal values. Among the 19 female patients, 12 underwent feminizing
genitoplasty in childhood, and almost all patients still use regular manual
vaginal dilation. Nine female patients are using oral contraceptive pills. Four
female patients gave birth after spontaneous conception, and two male have
children.

Conclusion

Our results confirm that patients with 21-OHD have reduced fertility param-
eters and conditions in both genders. A multidisciplinary approach includ-
ing endocrinologist, andrologist and gynecologist is necessary for adequate
treatment
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Objective
Aldosterone production can be regulated by adrenocorticotrophic hor-
mone (ACTH) which normally controls cortisol secretion. Some cases of
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aldosterone-producing adenoma (APA) display features which may sug-
gest increased sensitivity to the stimulatory effects of ACTH. The aim
of this study was to investigate if there is any relationship between the
hypothalamic-pituitary-adrenocortical (HPA) axis activity and the charac-
teristics of APAs.

Methods

This is a retrospective review of the HPA axis activity of 41 histological-
ly-confirmed APA cases which were characterised with regards to clinical,
biochemical and somatic mutation status. HPA axis activity was assessed
from morning plasma cortisol, ACTH and 1mg overnight dexamethasone
(DEX) suppression test. Correlation was analysed by Pearson’s correlation
coefficient, and the HPA axis activity between APAs with KCNJ5 mutation
and those without was compared using Mann Whitney U-test.

Results

Twelve out of 41 patients (29.3%) were women, median age was 49 years
and 85.4% were overweight/obese. All except 2 had somatic mutations
within APA. Fourteen (34.1%) were KCNJ5 mutation. Only one patient
(APA not KCNJ5 mutated) had post-DEX cortisol>50 nmol/l. Upright
morning plasma aldosterone concentration (PAC) correlated with tumour
size (r=0.347, P=0.026), plasma cortisol (r=0.425, P=0.006) and plas-
ma ACTH (r=0.446; P=0.056). Plasma ACTH and cortisol were positively
correlated (r=0.511, P=0.025). Higher PAC, cortisol and ACTH concen-
trations were in turn associated with the need for higher defined-daily-dose
(DDD) of anti-hypertensive medications (r=0.466, P=0.002 for PAC;
r=0.315, P=0.045 for cortisol; r=0.449, P=0.054 for ACTH). Higher PAC
was also predictive of higher BMI (r=0.348, P=0.026). Plasma cortisol,
ACTH, post-DEX cortisol, BMI and DDD of anti-hypertensives were not
significantly different between those with KCNJ5 mutation vs those without.
Conclusions

HPA axis activity correlated with clinico-biochemical characteristics in pa-
tients with APAs, but the prevalence of autonomous hypercortisolism was
low. The findings suggest a potential role of ACTH in the pathophysiology
of APAs. There was no significant difference in HPA axis activity between
those with somatic KCNJ5 mutation compared to those without.
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Background

Low plasma aldosterone after adrenalectomy due to aldosterone-producing
adenoma (APA) and postoperative hypoaldosteronism recovery have been
well described. However, prospective time course comparing simultaneous-
ly aldosterone and renin levels is still lacking.

Aim

‘We prospectively studied clinical and biochemical findings emphasizing al-
dosterone and renin levels, in a cohort of patients with APA who underwent
adrenalectomy in a single tertiary center.

Patients and Methods

Of 38 patients diagnosed with primary aldosteronism (PA) from 2016-2019,
eighteen patients were diagnosed with APA (11M,7F)and underwent unilat-
eral adrenalectomy. Among them, five were excluded by lost or short follow
up, kidney disease, cortisol co-secretion, and aldosterone secreting carcino-
ma. Blood pressure and antihypertensive requirement as well asserum po-
tassium, aldosterone and direct renin (DRC)concentrations were evaluated
before and after 1, 3, 5, 7, 15, 30, 60, 90, 120, 180, 270 and 360 days of
adrenalectomy. Aldosterone and DRC postoperative recovery was arbitrary
defined as >5ng/dl and >5mU/I, respectively.

Results

Hypertension was diagnosed at the mean age of 32 years (range 17-52). PA
diagnosis was performed with a delay of sixteen years (25-64). The majority
of patients had hypokalemia (83%). Post-operatively, median systolic and
diastolic blood pressure decreased from 149 to 129 mmHg (P=0.01) and



from 91.6 to 81.6 mmHg (P=0.04), respectively. Anti-hypertensive daily
requirement was decreased and 16% of patients were normotensive with
no medications. Median potassium levels increased from 2.8 to 4.7 mmol/I
(P<0.0001). The median aldosterone and DRC at diagnosis and at last fol-
low up after surgery were 41 vs 5.5 ng/dl and 2 vs 9.1 mU/1 (P<0.0001).
Renin recovery was observed at median of 15 days (range 3-720) and
aldosterone recovery at median of 120 days (5-720). The median differ-
ence between renin to aldosterone recovery was 52 days (2-263). In 77%
of the patients the renin recovered earlier than aldosterone while in 23%
they recoveredsimultaneously. No association was observed between these
hormones recovery and age at diagnosis, time of disease, or potassium se-
rum. However, patients with higher aldosterone levels at diagnosis (>41 ng/
dl) presented later renin (>15 days; P=0.03) and aldosterone (>120 days;
P=0.008) recovery.

Conclusion

This is the first report, using a prospective protocol, comparing simultane-
ouslythe short and long-term time-course of aldosterone and renin levels
recovery in APA after adrenalectomy. In spite of early renin recovery in
most patients, the hypoaldosteronism remained elongated indicating that re-
nin deficiency is not the main cause of postoperative hypoaldosteronism in
patients with APA.
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Figure 1 Incidence of Al in NFAI (A) and ACS (B) patients stratified
by age and BMI *

*The data analyses for patients below 40 years and above 85 years

are truncated because less than 5 subjects were included within those
age-subgroups.
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Background

The relationship between obesity, metabolic traits and adrenal incidentalo-
ma (Al) in clinical studies have been discussed mainly in one direction: as
the consequences of mild autonomous cortisol secretion in autonomous cor-
tisol secreting Al (ACS) and as possible consequences of minimal hormonal
secretion not detectable by current diagnostic methods in non-functioning
(NF) AL However, the observed anabolic and mitogenic effects of insulin
on adrenal cortex from preclinical models led to the hypothesis of the po-
tential existence of bilateral relationship between obesity and Al In clinical
studies, obesity as a primary cause of Al and as a main risk estimator of
metabolic burden in patients with Al remained largely unaddressed.
Purpose

‘We compared the incidence and characteristics of non-functional (NF) and
autonomous cortisol secreting (ACS) adrenal incidentaloma (Als) after co-
hort was stratified by different body mass indexes (BMI) and age groups.
Methods

Cohort study comprising of 432 patients (40,6% male, 59,4% female) with
NFAI (n=290) and ACS (n=142), of median age 63.4 (54.0-71.6) years and
median BMI 28.6 (25.5-31.7) kg/m?. The data collection contained 11.132
points including demographic, anthropometric, radiologic, hormonal and
metabolic parameters.

Results

We observed 68-87% higher incidence of Al across different age groups in
NFAI and ACS if BMI was>25 kg/m?> compared to BMI<25 kg/m?* (Fig-
urel). Patients with ACS were older (P=0.008), with higher basal cortisol
(P<0.001), lower basal DHEAS (P=0.001), lower suppression DHEAS
(P=0.027) and higher aldosterone (P=0.039). Als with ACS were larger
than NFAL Interestingly, ACS group had lower body mass (P=0.023) and
did not differ in BMI, blood pressure, heart rate, lipid profile, fasting glu-
cose and presence of diabetes mellitus type 2 when compared to NFAIL. By
contrast, some components of metabolic profile were rather associated with
higher BMI and older age, in particular in NFAIL

Conclusion

The incidences of NFAI and ACS were significantly higher in overweight/
obese subgroup across the age distribution. Incomplete post-dexamethasone
cortisol suppressionwas not a reliable predictor of metabolic alterations,
whereas stratification by age and BMI displayed significant differences in
some metabolic traits, in particular in NFAIL
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cardiovascular complications in patients with resistant and refractory

hypertension

Mirko Parasiliti Caprino', Chiara Lopez', Nunzia Prencipe', Barbara
Lucatello', Fabio Settanni?, Giuseppe Giraudo®, Denis Rossato, Andrea
Benso!, Ezio Ghigo' & Mauro Maccario'

"University of Turin, Endocrinology, Diabetes and Metabolism,

Turin, Italy; °City of Health and Science University Hospital, Clinical
Biochemistry Laboratorys;, Turin, Italy; *City of Health and Science
University Hospital, Surgery, Turin, Italy; “City of Health and Science
University Hospital, Radiology Unit, Turin, Italy

Background

Primary aldosteronism (PA) is the most frequent form of secondary hyper-
tension, with a high prevalence in resistant hypertension (RH), a condition
of insufficient blood pressure (BP) control despite a 3-drug based treatment
at full dose, including a diuretic. The prevalence of PAin refractory hyper-
tension (ReH), a condition of persistently elevated BP values despite therapy
with 5 drugs, is not known.

Objective

To investigate the prevalence of PA in RH and ReH and its association with
cardiometabolic complications, atrial fibrillation (AF) and aortic ectasia.
Subjects and Methods

We enrolled consecutive patients with RHand without previous cardiovas-
cular events, referred to our Center for Hypertension, Division of Endocri-
nology, Diabetes and Metabolism, University of Turin, between 09/2011
and 09/2019. PA was diagnosed when the following conditions were
met: PAC>150 pg/ml, PRA<1 ng/ml per hour, ARR>400 and PAC after
SIT>100 pg/ml.

Results

110 patients with RH were enrolled. PA was diagnosed in 32 cases (29.1%).
In univariate analysis, PA patients was associated to male gender, hypokale-
mia, worse hypertensive profile, single and cumulative organ damage (OD)
(microalbuminuria, chronic kidney disease, carotid Intima Media Thickness
andLeft Ventricular Hypertrophy), aortic ectasia and atrial fibrillation. The
multivariate analysis showed that PAis a strong factor associated with left
ventricular hypertrophy (OR=13.13, 95% CI 3.79-62.70; P<0.001), micro-
albuminuria (OR=3.77, 95% CI 1.45-10.21; P=0.007), carotid intima-me-
dia thickness (cIMT)>0.9 mm (OR=2.81, 95% CI 1.02-8.19; P=0.049),
aortic ectasia (OR=7.93, 95% CI 2.09-52.36; P=0.008) and atrial fibril-
lation (OR 8.54, 95% CI 1.53-70.77; P=0.022). Moreover, PA was inde-
pendently associated with the presence of at least one type (OR=8.60, 95%
CI 1.73-69.88; P=0.018) and at least two types of OD (OR=3.08, 95%
CI 1.19-8.24; P=0.022). 13 patients (11.82%) were affected by ReH. This
group was characterized by higher valuesof cIMT (1.20, 1.00-1.40 vs 0.70,
0.60-0.90 mm; P=0.002), higher rate of aldosterone producing adenoma
(23.08% vs 6.19%; P=0.041) and atrial fibrillation (23.08% vs 5.15%;
P<0.049), if compared to the other subjectswith RH.
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Conclusions

The present study indicates that primary aldosteronism is a frequent cause
ofsecondary hypertension andcardiovascular complications among patients
with resistant andrefractory hypertension, suggesting acrucial role of al-
dosterone in the pathogenesis of severe hypertensive phenotypes and car-
diovascular disease. Physicians should not stigmatize the relevance of an
ineffective multiple drug antihypertensive therapy and should refer patients
with RH to hypertension reference centers, because specific treatment of PA
improves OD and reduces the incidence of cardiometabolic complications.
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Isolated acquired hypoaldosteronism (HA) is considered to be a cause of
hypovolemic hyponatremia (HH) with urinary sodium loss (UNaL) and
hyperkalemia/upper-limit serum potassium (SK). However, some authors
question the presentation of hyponatremia of these characteristics in the ab-
sence of Addison’s disease (AD).We present a series of patients with HA.
Methods

Aretrospective study of 70 cases of HH with UNaL (UNa>25 mmol/l) and
SK=5 mmol/l or in upper limits (= 4.8 mmol/l) with inadequately low uri-
nary potassium (UK), in absence of oliguria. Patients were assessed for hy-
ponatremia by the Endocrinology Department of a tertiary hospital, from
2012-2019. All presented a low central venous pressure (indicated by the
internal jugular vein pulse). AD was ruled out as follows: basal cortisol > 15
pg/dl, or basal cortisol between 10-15 pg/dl with ACTH <40 pg/ml or use of
pharmacological doses of glucocorticoids (GC) during the episode. Refer-
ence aldosterone (RIA) values: 90-200 pg/ml.

Results

44/70 (62.9%) were women, mean age: 75.5 years (SD: 12.7). Mean val-
ues at diagnosis:serum Sodium 128.5 mmol/l (SD: 5.80), SK 5.5 mmol/l
(SD: 0.4), UK 28.8 mmol/l (SD: 11.3), bicarbonate 21.5 mmol/l (SD: 3.2),
trans-tubular potassium gradient 4.2 (SD: 1.2). 66/70 (94.3%) presented hy-
perkalemia with a mean zenith SK of 5.8 mmol/l (SD: 0.5), 67.9% presented
metabolic acidosis (MA) with normal anion GAP, 66% hyperkalemia with
MA. Morning serum cortisol was available in 54 cases, mean cortisol with-
out GC: 17.2 pg/dl (SD: 5.2). AD was diagnosed in 3/70 cases (4.3 %), AD
was ruled out in 43/70 cases (61.4%). 24/70 cases were “indeterminate”,
requiring further testing and follow-up, during which no additional cases
of AD were diagnosed. In 29/43 patients with AD ruled out, serum aldoste-
rone was measured during the episode, permitting differential diagnosis of
HA. 16 cases were secondary to aldosterone deficit, with low aldosterone
levels: median aldosterone 52 pg/ml [IQR: 21.5 — 82.5]. 7 cases were due
to mineralocorticoid resistance, with elevated aldosterone levels: median al-
dosterone 258 pg/ml [IQR:223 — 293]. 6 cases presented a combination of
aldosterone deficit and resistance, with inadequately “normal” aldosterone
levels for hyperkalemia: median aldosterone 153.5 pg/ml [IQR: 129.35 —
177.65].

Conclusion

Isolated acquired hypoaldosteronism, due to aldosterone deficit and/or min-
eralocorticoid resistance, can induce hypovolemic hyponatremia. Further-
more, it is a more frequent cause of hypovolemic hyponatremia with urinary
sodium loss and hyperkalemia than is Addison’s Disease, in patients studied
for hyponatremia.
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Background

For patients in an adrenal crisis, the timely administration of parenteral hy-
drocortisone can be life-saving. Data from the Addison’s Disease Self-Help
Group found that a large proportion of adrenal crises occur out of hospital,
with many patients relying on the emergency services for initial parenteral
hydrocortisone administration. Despite regular patient education (includ-
ing parenteral hydrocortisone self-administration) and recommendations to
wear steroid alert jewellery or carry steroid alert cards, it is not uncommon
for patients with primary or secondary adrenal insufficiency to experience
delays in the administration of potentially life-saving hydrocortisone injec-
tions when unwell often due to health care services being unaware of their
diagnosis.

Aim

The aim of this project was to identify the current local rates of emergency
attendance of steroid-dependent patients and the rates of pre-hospital paren-
teral hydrocortisone administration to help guide service-development.
Methods

STHK is a large secondary care hospital in the North West of England with
over 800 beds and up to 450 emergency department presentations per day.
A list of steroid-dependant patients was obtained from the endocrine out-
patient department, and using the hospital electronic records a search was
performed on all hospital attendances over the 3-year audit period (2015—
2018). Following collection of this data, we worked extensively with our lo-
cal information governance team and North West Ambulance Service NHS
Trust (NWAS) to set up a data-sharing agreement for patients with adrenal
insufficiency. Following patient consent, we securely upload patient details
to the NWAS Electronic Referral and Information Sharing System (ERISS).
Results and Outcomes

More than 50% of our steroid-dependent patients attended hospital as an
emergency within the time period. 78% of patients arriving by ambulance
did not receive pre-hospital parenteral hydrocortisone. 56% of patients arriv-
ing by ambulance did not receive parenteral hydrocortisone upon attendance
to AED. With the ERISS upload and through collaboration with NWAS,
following a 999 call, NWAS paramedics and call-handlers are automatically
notified that the patient involved requires parenteral hydrocortisone upon
emergency service contact.

Conclusions

For patients with adrenal insufficiency, a delay in parenteral hydrocortisone
in an emergency can be fatal. A high proportion of steroid-dependent pa-
tients within the St Helens and Knowsley region do not receive parenteral
hydrocortisone in a timely fashion when becoming significantly unwell.
Through an information-sharing arrangement with the ambulance service,
we have set up this safety net to ensure that no patient of ours with adrenal
insufficiency misses out on this potentially life-saving treatment during an
ambulance-callout.
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Background

Adrenal incidentalomas (AI) are common and reported at frequencies of
2-10% at CT-scans of the abdomen. It is established that the number of diag-
nosed and investigated cases of Al have increased over the last decades. This
increase is closely related to the development of modern radiology. General
access of CT scanners with higher performance have led to an improved
capacity and consequently more performed investigations. Other contribut-
ing factors are improved imaging technique with higher resolution images
and other effects that can enhance the possibility to detect adrenal masses.
Increased knowledge and attendance of Al among radiologists are other im-
portant factors that probably also entail a more structured and clear reporting



of the findings, which increases the likelihood that the diagnosis is recorded
and that an adequate investigation is conducted.

Aim

To describe the development of the absolute numbers in relation to frequen-
cy of Al diagnosed with CT abdomen 2002 and 2015 in Regional Sweden.
Method

Retrospectively we reviewed all digital imaging reports of CT-scans of the
abdomen performed on patients >18 years at four hospitals in Regional
Sweden in 2002 and 2015. To identify missed cases, images were reviewed
if the adrenals were not mentioned in the report. Adrenal masses were sub-
divided into three classes, AI>10 mm (according to regening definition of
AT; adenoma >10 mm), hyperplasia/ general enlargement and suspected ma-
lignancy (metastasises/ adrenocortical cancer).

Results

3467 imaging reports from 2939 individuals performed in 2002 were re-
viewed. In 2015 > 14000 investigations were performed, of which 5434 CT-
scans of 5018 individuals were reviewed (only first 5 months in 2015). The
median age in 2002 was 64 years (18-97) and in 2015 66 years (18-101).
Adrenal masses were found in 3.0% in 2002 and 4.9% in 2015 (P<0.05).
0.6% respectively 0.3% were classified as metastasises. The incidence of
Al according to reigning definition (> 10 mm) was 2.0 resp 4.1% (P <0.05).
Conclusion

A fourfold increase of performed investigations was observed comparing
2002 to 2015. Consequently, there was an increase of the absolute number
of diagnosed Al In parallel the incidence increased significant from 2.0 to
4.1%, which is relatively low in relation to reports from other cohorts. A
direct comparison is though difficult to make due to differences in definition
of adrenal masses and the types of CT exams used. The increased incidence
is probably an effect of improved image technique in combination with en-
hanced awareness of Al among radiologists.
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Background

Multiple sclerosis (MS) is a chronic inflammatory autoimmune and neu-
rodegenerative disease of the central nervous system typically affecting
young adults. Autonomic dysfunction is commonly detected in patients with
multiple sclerosis. Lower response of sympathoadrenal system to various
stressors is mainly connected with more developed disease. However, data
evaluating sympathoadrenal system function in early MS are limited. Pres-
ent study investigates stress response in newly diagnosed MS patients, at the
time of the first attack of MS.

Methods

We examined 15 MS patients and 15 age, sex, and body mass index matched
healthy controls. MS patients were newly diagnosed, untreated, in the time
of the first occurrence of the symptoms. Two stressors were used to evaluate
the sympathoadrenal response: Stroop word-color interference mental stress
test and orthostasis. Plasma levels of epinephrine and norepinephrine, blood
pressure (BP), and heart rate were evaluated.

Results

The MS patients have higher heart rate during the first two minutes of ortho-
stasis compared to controls (P=0.034). Norepinephrine levels were lower
(P=0.027) in MS patients in the supine position before the orthostasis, how-
ever the following rise was similar to healthy controls. Epinephrine levels
were similar in both groups before and during orthostasis. At the end of
Stroop test MS patients showed trend to have lower systolic BP (P=0.055)
and lower epinephrine (P=0.064) compared to healthy controls. Norepi-
nephrine response during the Stroop test was unaffected by MS.
Conclusions

We were not able to find clinically significant dysfunction in sympatho-
adrenal system in newly diagnosed untreated MS patients. The results are
supporting the findings that autonomic dysfunction in MS is connected with
progression of the disease.

Grant support

The study was supported by the grants APVV-15-0228 and Ministry of
Health of the Slovak Republic 2018/37-LFUK-11.
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Introduction

The majority of adrenocortical carcinomas (ACC) autonomously produce
steroids. However, urinary steroid profile of patients with ACC revealed that
these tumors secrete and release predominantly intermediate metabolites.
This steroid secretion pattern could be attributed to the undifferentiated sta-
tus of the tumor cells expressing an incomplete pattern of enzymes involved
in the steroidogenic cascade.

Aims

Our study aim was to analyze the expression profile of key proteins involved
in the steroidogenesis cascade, in different adrenocortical tumors.

Methods

Expression of proteins involved in steroidogenesis, namely steroidogenic
acute regulatory protein (StAR), 11B-hydroxylase (CYP11B1), aldosterone
synthase (CYP11B2) and 170-hydroxylase (CYP17A1), were analyzed by
immunohistochemistry in ACC (n=14), adrenocortical adenomas present-
ing with Cushing syndrome (ACAc) (n=11) and non-functioning adreno-
cortical adenomas (ACAn) (n=15). The percentage of the stained area for
each protein was analyzed through a computerized morphometric quantifi-
cation, the ImagelJ software.

Results

CYP11BI, StAR and CYP17A1 expressions were significantly lower in
ACC when compared to ACAc. Besides that, ACC presented co-staining
cells for CYP11B1 and CYP11B2. CYP11B1 expression has a high discrim-
inative power to distinguish ACC from ACAc with a sensitivity of 100%
and specificity of 92%. CYP11B1 and CYP11B2 dual negativity presented
a specificity of 100% for the differential diagnosis between ACC and ACAc.
Conclusion

ACC present an incomplete pattern of steroidogenic protein expression, with
decreased CYP11B1 and CYP17A1, which could explain the predominant
secretion of predominantly intermediate metabolites in ACC patients. In
addition, in cortisol secreting tumors, CYP11B1 positivity alone is highly
specific for benign lesions.

Funding

This study was funded by the Foundation for Science and Technology (FCT)
(PTDC/MEC-ONC/31384/2017).
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Introduction

Classic congenital adrenal hyperplasia due to 21-hydroxylase deficiency
(210HD CAH) is a rare genetic disorder resulting in impaired cortisol bio-
synthesis, increased steroid precursors, and excess androgen production.
Inhibition of adrenocorticotropic hormone (ACTH) release via antagonism
of the corticotropin-releasing factor-1 (CRF1) receptor could reduce adrenal
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androgen production, thereby reducing the amount of exogenous glucocorti-
coids required for androgen control. This Phase 2 study evaluated the phar-
macodynamic effects of a novel, non-steroidal, and selective CRF1 receptor
antagonist, crinecerfont (NBI-74788), on adrenal androgens and precursors
in adults with 210HD CAH.

Methods

In a sequential-cohort design, 16 subjects (18-50 yrs) with 210HD CAH
received crinecerfont open-label for 14 consecutive days in one or more of 4
oral dosing regimens: 50 mg QHS (Cohortl); 100 mg QHS (Cohort2); 100
mg QPM (Cohort3); and 100 mg BID (Cohort4). ACTH, 17-hydroxy-pro-
gesterone (170HP), and androstenedione (A4) were measured Q2H during
the peak morning period (0600, 0800, 1000 hrs) and averaged at baseline
and Day14.

Results

Demographics are provided in the table. Substantial reductions from base-
line in peak-morning ACTH, 170HP, and A4 after 14 days of crinecerfont
treatment were observed across Cohorts 1 through 4 (Table). A dose-re-
sponse in A4 was observed with 100 mg dosing regimens showing superior-
ity over the 50mg dose cohort. Adverse events were mostly mild. There were
no clinically significant findings from routine laboratory tests, vital signs, or
electrocardiograms.

Conclusions

This study ofcrinecerfont, a novel, selective CRF1 receptor antagonist,
demonstrated clinically meaningful reductions of elevated ACTH, 170HP,
and A4 and was well tolerated after 14 days of treatment in adults with
210HD CAH. Further studies are warranted to evaluate the effects of chron-
ic crinecerfont therapy on adrenal steroid production, clinical endpoints of
disordered steroidogenesis, and reduction of supraphysiologic glucocorti-
coid dosing in adult and pediatric patients with 210HD CAH.

Table

Cohort1  Cohort2 Cohort3  Cohort4
Demographics
Female/Male (n) 4/4 5/2 3/5 2/2

Age (mean+SD, 31.1+9.4 32.9+9.7 30.9+105 30.8+76

years)
Median ACTH (pg/ml) normal range: female 6-58; male 7-69
Baseline? 151 232 470 363
Day14 (%Reduction)? 114 53 40 169
(-54%) (-67%) (-69%) (-62%)
Median 170HP (ng/dl) normal range: female <207; male <139
Baseline? 5352 12821 6451 12214
Day14 (%Reduction)? 2090 3710 2695 6092
(-60%) (-75%) (-55%) (-60%)
Median A4 (ng/dl) normal range: <39 yrs (female 26—214; male
33-134), >39 yrs (female 13-82; male 23-89)
Baseline? 270 597 299 737

Day14 (%Reduction)? 109 346 90 395
(s—21%) (-47%) (-43%) (-52%)

aBased on peak morning period (0600, 0800, 1000 hrs) average.
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Introduction

Primary hyperaldosteronism (PHA) is the most common hormonal cause of
secondary hypertensionconnected with substantially higher cardiovascular
morbidity and mortality than essential hypertension (EH). The association
between aldosterone excess in PHA and mutations in KCNJ5 and CAC-
NAI1D genes has been previously described and the possible relation with
gene polymorphisms was to consider. The present study is to assess possible
association between polymorphisms of ion channel genes with PHA and
cardiovascular risk factors.

Methods

68 hypertensive patients (mean age: 47.57+ 14, 68 y, 29 men, 39 women)
with clinical suspicion of PHA were evaluated for PHA and EH according
to the aldosterone concentration before and after the salt loading test. In the
whole group cardiovascular risk factors including blood lipid profile and
the KCNJ5 rs2604204 A>C and CACNA1D rs312481 C>T polymorphisms
were determined. Statistical analysis was performed. Statistical significance
was set at P-value<0.05.

Results

PHA was confirmed in 30 patients. In PHA patients and in the the entire
studied group the CACNA1D 312481C allele was associated with lower to-
tal and LDL cholesterol concentration compared to 312481TT (P =0,0030
and P =0.0067). In the EH group the KCNIJ5 2604204C allele was associ-
ated with lower LDL cholesterol concentration compared to 2604204AA
(P=0.0311). No significant differences in the incidence of studied alleles
between PHA and EH groups were observed, however a tendency towards
more common occurrence of CACNAID rs312481T allele in EH than in
PHA patients has been noted (P =0.0673).

Conslusion

‘We postulate (1) possible protective influence on lipid profile of the KCNJ5
2604204C and CACNA1D312481C polymorphism variants. The results
suggest that (2) PHA and EH do not differ strong in terms of the incidence
of investigated gene polymorphisms, however (3) the occurence of rs312481
T allel of CACNAI1D gene appears to be more common in patients with EH.
Observations need to be confirmed on larger studies.
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Introduction

Systemic sclerosis (SSc) is a connective tissue disorder with higher prevalence
in females which is characterized by vascular damage, pulmonary hyperten-
sion, inflammation and progressive fibrosis of skin and other internal organs
such as lung. In the skin it has been shown that dermal adipose tissue atrophy
and microangiopathy drive fibrosis development, however which is the under-
lying mechanism and whether this mechanism is responsible for the female
prevalence of the diseases needs to be investigated. Here, we addressed these
questions by using fra-2 over-expressing mice as a model of SSc.

Material and Methods

Female and male fra-2 overexpressing mice and wild type littermates were
characterized at the age of 16-20 weeks. Ovariectomy was performed at
the age of 6-8 weeks and the phenotype was analysed at 20 weeks of age.
Lung function was measured using Flexivent system (SCIREQ), immu-
nohistochemical staining for alpha-smooth muscle actin (¢SMA) and von
Willebrand factor (vWF) was performed to assess vascular remodelling.
Inflammatory cell count was performed on bronchioalveolar lavage (BAL)
of the mice and the right ventricular systolic pressure was acquired by closed
chest hemodynamic measurement.

Results

Characterization of fra-2 over-expressing mice, showed that female trans-
genic mice have a worse phenotype compared to male, suggesting an influ-
ence of sex steroid hormones in the development of the phenotype. Female
fra-2 over-expressing mice had worse lung function, higher inflammation
and stronger vascular remodelling compared to male, however no differenc-
es in right ventricular systolic pressure was detected. Ovariectomy did not
influence the phenotype, suggesting that female steroid hormones do not
play a role in disease development and progression.



Conclusion

Female fra-2 over-expressing mice develop a more severe phenotype com-
pared to male mice. Which is not influenced by ovariectomy. Further anal-
yses are necessary to elucidate the male steroid hormones contribution to
the phenotype of fra-2 over-expressing mice. Additionally, the underlying
mechanism, the contribution and regulation of hormonal imbalance in these
mice will be elucidated.
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Aim

The introduction of modern pheochromocytoma anesthetic management in
a specialized endocrinology center with using of the algorithm of SPOHM.
Materials and methods

The implementation of pheochromocytoma anesthetic management in 65
women during surgical intervention by video assistant laparoscopic adre-
nalectomy. All patients were used an algorithm of SPOHM: preoperative
tableted hypotensive therapy before admission (outpatients); preoperative
infusion controlled hypotensive therapy by urapidil and correction of hipo-
volemia by balanced crystalloid solutions and a colloid solution 4-6 mg/kg
were applied on the 2nd stage; intraoperative infusion controlled antihyper-
tensive therapy by urapidil on the 3rd stage under the control of non-invasive
hemodynamic monitoring (NIHM) and prevention of adrenal insufficiency
with final hypovolemia correction on the last 4th stage.

Results and Discussion

All patients had significantly (P=0,0087) increased levels of daily urine
metanephrines up to 3080.8£295.7 mg/24 h (control of 169.3+12.7 mg/24
h). According to SPOHM doxazosin 9.72+£0.96 mg twice-daily or urapi-
dil 144.0+11.2 mg twice-daily were used at the first stage. On the second
stage performed haemodilution by 6-10% solution of HES or 4% Gelatine
and controlled infusion antihypertensive therapy by urapidil in anaverage
speed 9.7+ 1.9 mg/hr. During the third stage infusion rate of Urapidil was
1.25+0.08 mg/min (additionaly, in time of the pheochromocytoma surgical
separation, urapidil bolus was administered in dosages 25-50 mg IV when
the slightest increasing of blood pressure was detected by NIHM, especially
cardiac output changes). On the fourth stage was conducted the prevention
of adrenal insufficiency by hydrocortyzon replacementtherapy and hypovo-
lemia. No mortality cases were observed.

Conclusions

The introduction of SPOHM has ensured high efficiency and safety of lap-
aroscopic adrenalectomy under general anesthesia and an absence of lethal
cases.
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Introduction

Catecholamine-secreting tumours derived from the adrenal medulla and the
nodes of the autonomic nervous system are known as pheochromocytomas
or paragangliomas, respectively. Although their clinical manifestations are
similar, their differentiation is important from an epidemiological and prog-
nostic point of view and their possibility of being associated with genetic
syndromes.
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Case Report

We present a case of a 16 year old patient, with no pathological history
of interest, who was admitted to our centre after finding elevated levels of
24-hour urine fractionated metanephrine, as well as elevated dopamine, nor-
adrenaline and methoxytyramine. A three-year history of evolution based on
repeated cases of holocranial headache, diaphoresis, and skin pallor accom-
panied, especially in the last months before admission, by typical angina
chest pain. In the month prior to admission, she had consulted her family
doctor due to the increase in symptoms, and in medical consultation she
noted high blood pressure. There was a family history of hypertension in a
well-controlled maternal grandmother with 2 antihypertensive drugs.

The metanephrine elevation was confirmed after a second determination
made during hospitalization. Likewise, imaging tests (abdominal MRI)
were performed for tumour location, which showed the presence of a right
para-aortic mass compatible in clinical and biochemical context with an ab-
dominal paranganglioma. An extension study was performed with MIBG-
123. The patient was operated by laparotomy after medical treatment with
phenoxybenzamine and subsequent beta blocking with atenolol for 20 days
prior to surgery. The results of the pathological anatomy were compatible
with poorly differentiated paraganglioma with associated lymph node me-
tastases. The levels of ki 67 in the sample was >3%. A genetic study was also
requested which was positive for the SHDB enzyme mutation.

After the intervention the patient is asymptomatic. Post-surgical determina-
tion of fractionated metanephrines without elevation was requested demon-
strating a decrease in levels of fractionated methanephrines and methoxy-
tyramine, with persistence of dopamine elevation.

Conclusion

The study and management of catecholamine-secreting tumours is complex.
It is well established that surgery is the treatment of choice but there are
controversies about the pre and post-operative management of these patient.
With this review we want to clarify the more complex data related to the
management of these tumours that not only represent a diagnostic challenge
but also a therapeutic challenge.
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Introduction

Pheochromocytoma is a rare catecholamine secreting neuroendocrine tumor.
We describe a rare case of Tako — Tsubo cardiomyopathy as first manifesta-
tion of pheochromocytoma, which later developed into PMC.

Case report

A 39-year-old woman, with no history of arterial hypertension, was admit-
ted to the emergency room with acute headache, severe chest pain radiating
to the back, nausea and vomiting. At presentation, patient was in cardiore-
spiratory distress, tachycardic, tachypneic, with signs of pulmonary edema.
Electrocardiogram showed supraventricular tachycardia with minor ST-seg-
ment depressions at V, through V leads. Transthoracic echocardiography
revealed akinesis of the middle segments of the left ventricle (LV), excessive
apical and basal LV segments contractions and significantly impaired LV
ejection fraction of 35-40%. Blood test analysis showed elevated troponin,
significantly elevated brain natriuretic peptide (BNP), metabolic acidosis,
together with increased hepatic enzymes. Chest and abdominal CT scan was
performed and a massive left adrenal mass of 107 x93 x 137 mm was found,
so catecholamine — induced stress related (Tako-Tsubo) cardiomyopathy
was highly suspected. Blood samples for plasma metanefrin and normetane-
frin were taken to confirm the diagnosis of pheochromocytoma. During first
24-hours sepsis, acute renal failure and hypotension developed, thus intra-
venous infusion of vasopressors was started. However, patient’s hemody-
namics became unstable, cardiac function deteriorated — troponin I and BNP
increased, hypotension and tachycardia remained despite maximal doses of
vasopressors. Intra-aortic balloon pump was implanted and a-blocker labet-
olol 20 mg per hour intravenously and B-blocker metoprolol 25 mg orally
was started. Hemodynamics was stabilized and oral phenoxybenzamine 10
mg bid was prescribed. On day 9th the intra-aortic balloon pump was re-
moved, the dose of phenoxybenzamine was increased to 40 mg per day. Lab-
oratory analyses showed improvement in renal and liver, echocardiography
showed transient previously noted wall motion abnormalities with a normal
ejection fraction of >55%. On the 15th day of hospitalization, patient under-
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went an exploratory laparoscopy, due to bleeding, turning into a laparotomy
and excision of the large left adrenal mass. The pathological analysisand ele-
vated plasma metanefrin and normetanefrin confirmed pheochromocytoma.
After operation, patient was stable, her vitals were normal, renal, liver and
heart function normalized. During follow-up, serum metanephrines were
normal. Also abdomen CT scan showed no tumor recurrence.

Conclusion

Our case showed, that despite the rarity of the tumor, it is important to con-
sider pheochromocytoma in any patient with unexplained cardiogenic shock
or left ventricular failure, multi-organ failure, hypertensive crisis or unex-
plained lactate acidosis, especially, if also febrile.
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Introduction

The Short Synachten Test (SST) is the gold standard test for assessing ad-
renal insufficiency, however these can be time and resource consuming. Im-
proved cortisol assays (Scottish consensus) currently advise a cut-off of 430
nmol/l at 30 minutes . However, there is no clarity about the optimum base-
line cortisol level and recommendations range varies from 300 — 500 nmol/l.
The aim of this study was to establish a single baseline cortisol concen-
tration cut-off which could reliably exclude adrenal insufficiency for this
Scottish sub-population. We also assessed if both 30 minute and 60 minute
SSTs have clinical necessity.

Method

188 SSTs performed over a 1 year period (2016-2017), at the Victoria Hos-
pital in Fife, were retrospectively analysed for indications, results (baseline,
30 and 60 minutes) and if on long term (LT) steroids. Receiver-operating
characteristic (ROC) curve analysis was then performed to assess the opti-
malserum cortisol level and cut-off for the SSTs.

Results

Out of the 188 patients, 77% (n=145) passed the SST at 30 minutes, 6%
(11) passed only at 60 minutes and 17% (32) failed at both time cut-offs.
A total of 47% (87) patients were on LT steroids. These accounted for 70%
(22) that failed overall but represented 80% of those that required the 60
minute test to pass. ROC curve analysis identified a cut-off level of 350
nmol/l (94% specificity and 28% sensitivity) for 30 minute cortisol. This
excluded 2 patients who failed the SST. A further cut-off level of 250 nmol/l
increased specificity and sensitivity to 91% and 57% respectively, but ex-
cluded 3 patients that failed.

Discussion

This study showsthat only a 30 minute SST is required in most cases to
identify adrenal insufficiency. This reduces the time and financial costs as-
sociated with SSTs. However, 60 minute SSTs should be considered in pa-
tients on LT steroids, acutely unwell or with a pituitary disorder. This study
suggests that a novel cortisol cut-off level of 350 nmol/I at 30 minutes in a
SST can be safely used to identifypatients with adrenal insufficiency in a
Scottish population. It also suggests a novel morning baseline cortisol level
of <250 nmol/I can be used to classify SST requirement. Limitations to this
study include the small population sample, the large number on steroids and
unknown timings of the SSTs. Further studies in a larger population size
shall be performed to confirm these results.
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Background

Primary hyperaldosteronism (PHA) is the most frequent type of endocrine
hypertension with a prevalence that is continuously rising. Following the
introduction of diagnostic tests that consider both the adrenocorticotropic
hormone effect andrenin—angiotensin—aldosterone system (RAAS), the
post-dexamethasone saline infusion test (D-SIT) and the overnight dexa-
methasone, captopril, valsartan test (DCVT) using pharmaceutical RAAS
blockade, a higher prevalence of PHA was found.

The aim of the study

To validate in the utility of the newly introduced diagnostic tests in pre-
and post-surgical setting. The normal cutoffs values post-D-SIT were for
aldosterone 67.59 pmol and for aldosterone-to-renin-ratio (ARR) 9.74 pm/
mU/1, whilst post-DCVT for aldosterone 85 pmol/l and for ARR 9 pmol/IU.
Results

We studied 41 patients (16 males), with median (IQR, range) age 50 (16, 35—
74) years. The median size of the adenoma resected was 2.1 (2.5, 1-6.5) cm,
and in 21 patients was left-sided. Twenty-nine out of 31 were cured by the
D-SIT, with aldosterone suppression; 4 patients had ARR >9.74 pm/mU/1
but with suppressed aldosterone levels. In 6 patients PHA was diagnosed
by DCVT criteria and one by both DSIT and DCVT; 2 patients were found
cured post-adrenalectomy by DCVT criteria whereas the rest of the patients
displayed low blood pressure measurements post-surgery. Overall, only 2
patients failed to be cured post-surgery implying an adrenalectomy success
rate of 95.1%. In 40 patients post-adrenalectomy, 12 (30%) did not change
their therapeutic anti-hypertensive status (remained without treatment if not
previously treated or retained the same drugs and doses), 23 (57.5%) showed
improvement (discontinued their anti-hypertensive treatment or reduced
number and doses of anti-hypertensive drugs) and 5 (12.5%) had deterio-
ration (anti-hypertensive treatment or drugs dose increase). A subset of 15
patients out of 32 diagnosed by D-SIT criteria did not suppressed cortisol
levels post-dexamethasone suggesting a high percentage of mixed adenoma.
The majority 9 patients had cortisol levels between 51 and 138 nmol/l whilst
6 patients had > 150 implying autonomous cortisol secretion. Post-surgery,
all 33 patients submitted on D-SIT suppressed cortisol levels.

Conclusion

The present study is a proof of concept for the validity of the newly intro-
duced diagnostic tests for PHA in the clinical practice. The novel tests show
a similar rate of clinical and biochemical response post-adrenalectomy, but
may better discriminate the cases that may recur.
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Introduction

Adrenal vein sampling (AVS) is a gold standard in the assessment of the
cause of primary aldosteronism (PA). It is technically demanding procedure
having the high rate of failure, even in expert centres. Our study aimed to
investigatewhether the data on aldosterone and cortisol concentration from
successfully cannulated adrenal vein could determine the subtype of PA in
certain patients with partially successful AVS.

Materials and methods

The study included 36 AVS procedures performed in 35 patients (one patient
undergone AVS twice). Unilateral aldosterone secretion was confirmed in 12
patients who were all surgically treated and achieved biochemical remission
of the disease. In the remaining 23 patients, AVS results were consistent
with bilateral adrenal hyperplasia. In all patients aldosterone/cortisol ratio
between the peripheral and adrenal veins, as well as aldosterone/cortisol ra-
tio in adrenal veins were analysed.

Results

Statistical analysis, using ROC curve, showed that peripheral/adrenal
vein aldosterone/cortisol ratio>2.3 (100 % sensitivity, 88% specificity)
OR aldosterone/cortisol ratio in adrenal vein<0.64 (92% sensitivity, 93%
specificity) indicate unaffected adrenal gland.



Conclusions

Aldosterone/cortisol ratio in adrenal vein of <0.64 and aldosterone/cortisol
ratio between the peripheral and adrenal vein of >2.3 are consistent with un-
affected adrenal gland indicating that excess aldosterone secretion originates
from the opposite side.
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Context

Patients with adrenal insufficiency (AI) have excess mortality and morbidity,
mainly due to cardiovascular diseases. The mechanisms for this is unclear.
Objective

To assess cardiovascular structure and function in Al patients on convention-
al replacement therapy and after switching to once-daily, modified-release
hydrocortisone (OD-HC).

Methods

The analysis included 17 adult AI patients (11 with primary Al, 7 with
secondary Al)on stable replacement with cortisone acetate [median (min-
imum, maximum) 33.5 (12.5-50) mg] and, if needed, fludrocortisone [0.1
(0.05-0.2) mg], and 17 healthy matched controls. Ten patients switched to
an equivalent dose of OD-HC. Echocardiography, 24-hour Holter-ECG and
24-hour blood pressure monitoring were performed at baseline and 6 months
after the switch to OD-HC.

Results

At baseline, Al patients had smaller left ventricular diastolic diameter
(47.1£4.2 vs 51.6+2.3 mm; P=0.001) and left atrial diameter (34.9+4.7
vs 38.2+£2.6 cm; P=0.018), and a higher ejection fraction (62.5+6.9%
vs 56.0+£4.7%; P=0.003) than controls. Al patients had lower nocturnal
systolic and diastolic blood pressure than controls (108.3+14.7 mmHg vs
117.2+8.3 mmHg; P=0.038 and 65.1+9.4 vs 72.9+£6.6 mmHg; P=0.008,
respectively). After the switch to OD-HC, nocturnal diastolic blood pressure
normalised. No significant changes were observed in echocardiographic and
Holter-ECG parameters following the switch.

Conclusions

Al patients on conventional treatment display cardiovascular abnormali-
ties that could be related to hypovolemia. Switch to OD-HC seems to have
beneficial effect on blood pressure profile, but no effect on cardiovascular
structure and function.
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Introduction

Endocrine Society guideline indications for screening (EGS) of hyperten-
sive patients for hyperaldosteronism are not universally followed in clinical
Endocrinology. We present a series of patients with hyperaldosteronism, di-
agnosed following strict EGS compliance.
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Methods

Retrospective. Following compliance with EGS in all patients attended in
a general Endocrinology outpatient clinic, 70 hypertensive patients were
diagnosed with hyperaldosteronism over an 8-year period. Screening, with
determination of the Aldosterone (RIA)/direct renin (RIA) ratio (ARR), was
considered positive when 220 in patients on hypertension medication, ex-
cluding spironolactone, eplerenone, amiloride. The 2-hour 25 mg captopril
test was performed following a minimum of 2 weeks solely on doxazosin,
slow-acting verapamil, and/or hydralazine, at least 6 weeks off spironolac-
tone, eplerenone, amiloride. Hyperaldosteronism was diagnosed when the
2-hour aldosterone level (in pg/ml) was =130, and/or the 2-hour ARR was
>50. Interquartile Range in brackets.

Results

40/70 (57.1%) women, mean age: 63.01 (SD:11.9). Hypertension diagnosed
12.6 (SD: 10.8) years earlier.

Reasons for Referral

Thyroid disease: 19/70 (27%), Diabetes 14/70 (20%), normokalemic hy-
pertension 10/70 (14.3%), obesity 5/70 (7.1%), first-degree relatives (FDR)
of hyperaldosteronism patients 5/70 (7.1%), adrenal incidentaloma 4/70
(4.7%), hyperparathyroidism 4/70 (5.7%), hypokalemic hypertension 2/70
(2.8%), others 7/70 (10%).

Indications for screening

Severe hypertension 35 (50%), moderate hypertension 31 (44.3%), resistant
hypertension 17 (24.3 %), spontaneous hypokalemia 6 (8.6%), diuretic-in-
duced hypokalemia 13 (18.6 %), hypertension <40 years of age 10 (14.3 %),
FDR 6 (8.6%), Incidentaloma 5 (7.1 %). 35/70 (50%) presented 1 indication
for screening, 22 (31.4 %) had 2, and 13 (18.5%) had >3. The latter pre-
sented a higher 2-hour median serum aldosterone: 214 [169.3-350.8] versus
those with 2:174 [139.5-245.5] or 1 indication: 147 [120-181.5] P=0.008.
Moderate hypertension was the sole indication in 16/70 (22.9%). The me-
dian screening ARR was higher in patients with resistant hypertension: 109
[41.5-232] than in the rest: 55 [35.15-92.13], P=0.047. Median aldosterone
screening levels were higher in patients with severe hypertension: 248[152-
338] than in the rest:190[132-245], P=0.028, as was 2-hour serum aldoste-
rone: 201 [141-279.5] versus 151 [121-186.5], P=0.016.

Conclusions

Almost half the patients diagnosed with hyperaldosteronism in Endocrine
Clinic had been referred for treatment of thyroid disease or Diabetes. Only
8.6% of patients presented spontaneous hypokalemia. Given the elevat-
ed morbimortality associated with hyperaldosteronism, Endocrinologists
should study ALL their hypertensive patients presenting indications for
screening, regardless of the reason for referral. Screening should not be lim-
ited to patients with adrenal incidentaloma or hypokalemia.

DOI: 10.1530/endoabs.70.AEP66

AEP67

Hyperparathyroidism in patients with overt and mild primary
aldosteronism: Epidemiological data from a tertiary centre

Christos Gravvanis, Labrini Papanastasiou, Spyridoula Glikofridi, Nikolaos
Voulgaris, Ernestini Tyfoxylou & Theodora Kounadi

General Hospital of Athens G Gennimatas, Unit of Endocrinology and
Diabetes Centre, Athens, Greece

Introduction

Primary aldosteronism (PA) is the most common cause of endocrine hyper-
tension. In recent studies, increased prevalence of hyperparathyroidism (HP)
has been observed in PA patients. However, the prevalence of HP in overt or
milder forms of PA has not been evaluated yet.

Objectives

To estimate the prevalence of HP in patients with PA (overt and milder
forms) and investigate the effect of treatment (eplerenone or surgery) on
PTH secretion.

Patients and methods

We included prospectively 60 (39 men) PA patients (mean age 58.4+11
years) with normal renal function. The diagnosis of PA was based on the
combination of valsartan, captopril and dexamethasone suppression test
(DCVT)'. The patients were divided in two groups: overt (based on bas-
al aldosterone/renin ratio (ARR)>84 pmol/mU? and positive DCVT) and
mild PA (based only on positive DCVT). Mean systolic (SBP) and diastolic
(DBP) blood pressure, iPTH, 250HD, serum and 24 h-urinary calcium, po-
tassium and phosphate levels at time of PA diagnosis and after surgical or
medical treatment with eplerenone were evaluated.
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Results

Primary HP was found in 5% (3/60) and secondary HP in 51.6% (31/60).
Overt and mild PA was found in 40% (24/60) and 60% (36/60) respectively.
Fifty one out of 60 PA patients were followed-up for 11+6months, without
receiving supplementary vitamin D treatment. After treatment, there was a
significant decrease of mean SBP and DBP (P<0.001), iPTH (P<0.001)
and 24 h-urinary calcium (P<0.001) and a significant increase of serum
potassium (P <0.001), corrected Calcium (P=0.01) and 250HD (P<0.001)
levels in both primary and secondary HP patients. Furthermore, there was no
significant difference between patients with overt and mild PA, concerning
the iPTH, serum calcium and 250HD levels, neither prior or after treatment.
Aldosterone levels before treatment were positively correlated with serum
PTH levels (P=0.04).

Conclusions

The prevalence of HP was found to be particularly high in PA patients, both
in overt and mild cases. Treatment has a significant impact equal in overt and
mild PA on serum calcium, 250OHD and iPTH levels, suggesting an associa-
tion between mild or overt PA and primary or secondary PH.
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Introduction

Primary aldosteronism (PA) causes 15-25% of cases of drug-resistant hy-
pertension (RBP). Adrenal vein sampling (AVS) is considered the gold stan-
dard for diagnosis of aldosterone aberrant secretion origin. The distinction
between unilateral and bilateral disease dictates the targeted therapeutic
approach, with surgery for aldosterone producing adenomas and medical
therapy for patients with bilateral hyperplasia. As AVS is an invasive, not
well standardized procedure and it is restricted to few specialized centers,
several attempts have been made to simplify diagnostic algorithms by using
abdominal imaging only. We aimed to compare how AVS changed the ap-
proach firstly chosen by CT-scan at our hospital.

Methods

A retrospective study in a single referral center was performed. All cases diag-
nosed with PA and in which CT scan and AVS were carried out, between 2006
and 2019, were included. We compare the CT scan-AVS concordance and we
analyze the clinical decision that was taken and its result in terms of blood
pressure control. For asses sampling quality we used an index cutoff of 1.1.
Results

We included 36 patients. 21 men/15 women. Mean age 60.8 y.o.. Diagnosis
of PA was made due to suspicion of secondary RBP in 34 patients and due
to an adrenal incidentaloma in 2 patients. CT-scan showed unilateral ade-
noma in 28 patients and hyperplasia or bilateral adenomas in 8 patients. In
AVS, left AV was adequately sampled in 97% and right AV in 78%. In 20
patients (55,5%) AVS and CT-scan agreed, thus, initial therapeutic achieve-
ment did not change. In 12 patients, CT-Scan showed unilateral adenoma but
AVS displayed no lateralization. All these patients were treated successfully
with medical therapy except 2 patients who underwent surgery. One was
cured but in other HBP persisted. In 3 patients, CT-scan showed bilateral
disease but AVS displayed lateralization. One was treated with surgery and
was cured. Other was treated successfully with drugs and other is waiting
for surgery. Finally, one patient presented with a right adenoma and AVS
displayed left lateralization. She was treated medically. Overall, 18 (50%)
patients have been operated, and RBP has been cured in 8 and the rest has
significantly reduced the number of antihypertensive drugs.

Conclusion

In 55% of patients, AVS confirms the abdominal imaging and the initial
approach would not change. However, in 43% of patients AVS and CT-scan
did not correlate. Thus, AVS can significantly improve the choice of treat-
ment modality.
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Background

The pulsatile endogenous cortisol secretion is crucial for ultradian rhyth-
micity in blood and this rhythmicity triggers pulses of gene signaling in
tissues. Disturbances in cortisol pulsatility can lead to cognitive, metabolic
and cardiovascular dysfunction, and could explain why patients with prima-
ry adrenal insufficiency on conventional glucocorticoid replacement have
reduced quality of life, increased mortality and are at risk of cardiovascu-
lar complications. Pulsed subcutaneous cortisol administration could be a
means reversing and preventing these complications.

Objective

Comparison of three treatment regimen: conventional tablet treatment, con-
tinuous subcutaneous hydrocortisone infusion (CSHI), and pulsatile subcu-
taneous hydrocortisone infusion (USHI).

Study design

An open labelled, two weeks crossover, clinical trial

Participants

Two participants with Addison’s disease, one adrenalectomized and two
with congenital adrenal hyperplasia . All participants signed informed con-
sent before entering the study.

Intervention

All underwent treatment with standard oral hydrocortisone, USHI and CSHI
for two weeks in each treatment arms. USHI delivered hydrocortisone in
seven bolus doses every three hours. Microdialysate from adipose tissues
was obtained continuously and collected in fractions, each covering 20 min-
utes. Blood samples were taken every 20 minutes in the morning, hourly in
the afternoon hourly and every other hour at night. Samples were assayed for
glucocorticoids by liquid chromatography mass spectrometry.

Results

‘We restored the pulsatile oscillation of cortisol in serum and in subcutaneous
tissue in the morning hours, the maximum levels of cortisol were between
350495 nmol/l. The midnight maximum levels of cortisol were between
90-45 nmol/l. ACTH levels were in normal range during day time during
both USHI and CSHI treatments compared with large oscillation on oral
treatment. ACTH-levels started to raise about 0100 h and were significantly
lower on USHI treatment from 0330 h compared to CSHI and oral treatment.
Levels of androgens oscillated in the same pulsatile fashion as cortisol.
Conclusion

We show that mimicking the physiological ultradian cortisol rhythm is
possible with pulsatile hydrocortisone treatment, resulting in reduction of
ACTH levels.
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Congenital adrenal hyperplasia due to 21-hydroxylase deficiency (CAH)
is encoded by the CYP21A2 gene. The CYP21A2 gene is partially over-
lapped by the TNXB gene encoding an extracellular matrix protein called
Tenascin-X. Deficiency of Tenascin X can cause the Ehlers-Danlos Syn-
drome (EDS). Deletions of CYP21A2 extending into TNXB rarely cause
CAH combined with EDS. CAH associated with mild hypermobility form
of EDS due to TNXB haploinsufficiency caused by heterozygous mutation
has been named CAH-X syndrome. We genetically investigated a cohort
of 81 patients (31 males, mean age 37.8 years £9.8) with classic CAH for
CAH-X. Patients genetically positive for CAH-X and unaffected CAH



control patients matched for sex, age and BMI underwent a thorough clini-
cal investigation including joint examination by Beighton 9-point scale, skin
and neurological examination, by a standardised protocol of thransthoracic
echocardiography and muscle ultrasound. In addition serum tenascin-X has
been measured. We identified one patient with CAH and EDS and 4 patients
with CAH-X. All CAH-X patients had concentrations of tenascin-X below
the normal range, but not different from 35 unaffected CAH patients. All
4 patients with CAH-X showed some associated clinical symptoms. Two
had joint hypermobility detected by Beighton 9-point score. Two CAH-X
patients showed cardiac abnormalities. The patient with CAH and EDS
showed cardiac abnormalities and typical EDS symptoms. All affected pa-
tients complained about back pain and showed foot malposition. Profound
changes in muscle ultrasound were found in 60 % of patients with CAH-X
syndrome (3/5) and in none of the controls (0/5). In conclusion, our data
confirm the previously described prevalence of CAH-X. Beighton-score
seems to be a quick and cheap screening instrument for CAH-X and should
be performed in all patients with classic CAH, since protein level in serum
cannot be used for screening for CAH-X-Syndrome. A stronger focus needs
to be made on back pain and foot malposition as symptoms of CAH-X and
echocardiography should be performed in all CAH-X patients. Therapy
should depend on clinical symptoms.
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Background

Classic congenital adrenal hyperplasia (CAH) due to 21-hydroxylase defi-
ciency is characterized by impaired cortisol synthesis, requiring life-long
glucocorticoid (GC) replacement therapy. Given the detrimental systemic
effects of GCs in the long term, the aim of our study was to assess whether
CAH patients have increased metabolic and cardiovascular alterations com-
pared with age-matched controls.

Materials and methods

For this cross-sectional study 29 patients with CAH were submitted to bio-
chemical and hormonal testing, oral glucose tolerance test (OGTT), inti-
ma-media thickness (IMT) evaluation and compared to 21 controls matched
for age, sex, BMI and smoking-habits. The effects of different GC regimens
(dexamethasone, DEX vs dual-release hydrocortisone, DR-HC) on metabol-
ic parameters and quality of life were also assessed.

Results

IMT was higher in CAH than in controls at right and left common carot-
ids (0.8£0.3 vs 0.68+0.12 mm, P<0.001 and 0.8 +£0.35 vs 0.68+0.17 mm,
P<0.001) and carotid bulbs (0.8£0.2 vs 0.64+0.18 mm, P<0.0001 and
1£0.35 vs 0.62+0.13 mm, P<0.0001). Patients on DEX treatment had tak-
en lower cumulative GC dose during the last 3 years compared to those on
DR-HC and daily dose normalized for body surface area (7.18+4.18 and
10.77£2.76 mg/m?, P=0.045). Despite lower equivalent doses, patients
taking DEX showed better disease control with lower 17-hydroxyproges-
terone (respectively, 40.5+230.76 vs 741+893.5 nmol/l, P=0.008) and
ACTH (respectively, 3258 vs 652.5+855.25 ng/l, P=0.016). However,
DEX therapy was associated with higher glucose levels during OGTT with
an overall more elevated AUC_,,  (32.949.58 vs 21.45+6.77, P=0.005)
than DR-HC without differences in insulin curves. To add, DEX induced
an increase in clotting factors II (143.95+35.55% vs 109.55+25.5%,
P=0.039) and X (106+6.24% vs 96.5+8.2%, P=0.05), followed by a com-
pensatory increase in antithrombin (106+6.24% vs 96.5+8.2%, P<0.005),
protein C (113.8£23.99% vs 92.35+27%, P=0.006) and plasminogen
(108.9+17.04% vs 89.5£28.03%, P=0.025) compared to DR-HC.
Conclusions

Patients with CAH have a higher cardiovascular risk which is probably due
to both chronic GC treatment and the disease itself. The negative effects of
GCs on glucose metabolism and coagulative cascade depend not only on the
total GC dose, but also on the type of drug taken and probably on its time of
administration. DEX proved to be effective in suppressing adrenal androgen
secretion to the detriment of a less favourable glucose profile. Conversely,
DR-HC, even administered at higher equivalent dose, did not guarantee a
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comparable disease control, but showed a lower metabolic impact. Our re-
sults pinpointed the need to individualize GC therapy in CAH on the basis
of each patient’s characteristics.
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Introduction

The prevalence of adrenal incidentalomas (AI) and renal cysts increase with
age. Depending on the study population age and sex, on average, both are
prevalent with about 8 to 10% in subjects older than 50 years of age.

Aim

We aimed to investigate the co-occurrence of Al and simple renal cysts.
Methods

Our study included 970 subjects, 494 with AI — all evaluated in single cen-
tre, and 476 control group (CG) patients (not harboring AI) enrolled from
trauma patients admitted to the emergency room with performed CT scan
of abdomen. Patients with polycystic kidney disease, end-stage kidney dis-
ease, hydronephrosis and known malignant diseases were not included in
the study.

Results

There was no significant difference in age (Al: 60.79+10.26 years, CG:
61.80£9.59 years, P>0.05) nor gender (male/female, Al: 163/330, CG:
181/295, P=0.107) between Al and CG. Simple renal cysts were signifi-
cantly more prevalent in patients with Al than in CG, 33.1% vs 19.5%,
P<0.001. In both groups patients with cysts were significantly older than
those without them (AI: 62.45£9.00 vs 56.99+10.38 years, P<0.001 and
CG: 64.20£9.26 vs 61.22+9.59 years, P=0.007, respectively). Gender dis-
tribution was the same between patients with and without cysts in both study
groups. Among Al patients the presence of cysts was not dependent on the
level of cortisol suppression in 1mg dexamethasone suppression test (corti-
sol: <50 nmol/l, P=0.661 and <140 nmol/l, P=0.248). The prevalence of
renal cysts among unilateral and bilateral tumours was the same (P=0.814)
and it was not dependent on the size of the adrenal tumour.

Conclusion

Patients with AT are more likely to harbor a renal cyst(s) then patients with-
out Al. Also, our study points to the significance of aging to occurrence of
both Al and renal cysts.
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Background

The burden and management of Addison’s disease (AD) in Africa have not
been well documented. We aimed to identify specific disease characteristics,
patient demographics and patterns of clinical management in established
AD in Africa, hypothesizing that deficiencies in diagnosis and management
exist.
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Methods

An on-line survey of a large pool of medical practitioners’ experience from
Africa and Middle East, relating to AD was conducted, using a commercial
database.

Results

Respondents: Of the 1334 responses received, 589 provided complete data
and of these, 332 respondents confirmed that they manage patients with
hypoadrenalism. Patients: Data obtained referred to 5787 patients with
hypoadrenalism (2746 females, 3041 males), of whom 2302 had prima-
ry hypoadrenalism (AD). The likely causes of AD in sub- Saharan Africa
(SSA) vs Middle East North Africa (MENA) included autoimmune disease
(20% vs 60.3%; P<0.001), tuberculosis (34% vs 4.1%; P<0.001), AIDS
(29.8 % vs 1%; P<0.001). Most patients 83.7% presented with typical AD
symptoms, however 376 patients (16 %) presented in an Addisonian cri-
sis in both regions. Non-availability of diagnostic tests across both regions
included tetracosactide in at least 45.7%, serum cortisol 50.7% adrenal
antibodies (64.1%), and adrenal CT scans (49.1%). They were managed
using hydrocortisone alone in SSA 588 (39.9%), compared with MENA
780 (94.2%); P <0.001, whereas fludrocortisone was only available in 36%
of the entire cohort. Some form of medical emergency identification was
used in only 241 patients in SSA (16.4%) vs 493 (59.6%) MENA patients;
P<0.001.

Conclusions

Significant hurdles in diagnosing AD in Africa include poor availability of
tetracosactide by plasma cortisol as a surrogate, adrenal autoantibodies and
CT scans of the adrenal glands, all proven diagnostic utility. Fludrocortisone
is also poorly available. It is expected that these findings may account for
inadequate diagnosis, management of AD with potential fatal consequences.
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Introduction

Anti-phospholipid syndrome is characterised by the presence of arterial
or venous thrombosis, it is autoimmune in nature and manifests as a sys-
temic disease. Adrenal vein haemorrhagic infarction which is a sequel of
adrenal vein thrombosis ultimately leads to loss of adrenal function, it is
one of the presentations of anti-phospholipid syndrome especially with
catastrophic type. In one analysis adrenal involvement was reported in
only 13% of the reported cases of a catastrophic type of anti-phospholipid
syndrome.

Case report

A 64-year-old man presented with generalised fatigue, dizzy spells nausea,
vomiting, and vague abdominal pain. His past medical history includes pre-
vious admission with pneumonia complicated with right leg deep venous
thrombosis. At that time a thrombophilia screen was performedand revealed
positive anticardiolipin (serum level of >120 U/ml) and anti-B-2 glycopro-
tein antibodies (268 RU/ml). Hence the patient was diagnosed with anti-
phospholipid syndrome secondary to pneumonia. At the time of admission,
he looked plethoric, his blood pressure was 90/45 mmHg, and no significant
systolic drop in blood pressure was noted. The blood sugar level was 4.0
mmol/l. Initial investigations revealed serum sodium 129 mmol/l (136-145
mmol/l) potassium t 5.7 mmol/l (3.6-5.1). APTT of 72 seconds (28-40).
ESR 73 mm/hr (1-14). Given the clinical presentation, the low sodium, and
the high potassium, synacthen test was performed. Pre synacthen serum cor-
tisol was 41 nmol/l (119-618 nmol/l) and post synacthen cortisolwas 43
nmol/l (> 450 nmol/l), indicating no significant response to ACTH. Adrenal
antibodies were negative. Abdominal ultrasound revealed a left kidney cyst
measuring 3 cm in maximum diameter. This led to a CT scan of the abdomen
that showed enlarged adrenal glands bilaterally. Urinary catecholamines and
VMA were requested and werewithin the normal range. A PET CT was
done to rule out malignant enlarged adrenal gland and showed no FDG avid
macroscopic disease. Serum QuantiFERON sample was requested as TB
remains an important cause and revealed strongly positive result. Anti-tu-
berculosis treatment was started in view of evidence at hand. Regular follow
up plan put in place. Five months after the initial scan, a repeat scan showed
a significantly reduced size of adrenal glands to 1.3 cm .After reviewing
the serial scans at MDT discussion the initial diagnosis was revised and the
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MDT Consensus washaemorrhagic infarcts secondary to anti-phospholipid
syndromeas the final diagnosis.

Conclusion: APS should be considered as a cause of hypoadrenalism even
though it is a very rare cause.
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Introduction

Primary adrenal insufficiency (PAI) is a rare disease with a prevalence of
82-144 cases/milion. The etiology of PAI is represented primarily by au-
toimmune adrenalitis, followed by tuberculosis and less common by fungal
infections, HIV, hemorrage in adrenal glands, certain drugs and by some
genetic disorders such as Triple A syndrome (AAA), Adrenoleukodystrophy
(ALD), congenital adrenal hypoplasia, congenital adrenal hyperplasia, etc.
Case presentation

A 19-years old male diagnosed with moderate mental retardation is admitted
to our clinic complaining about the appearence of few dark spots on his
tongue and chronic dysphagia for both solids and liquids. He has a sister
with subclinical hypothyroidism and his mother, with type 2 diabetes mel-
litus, suffered a myocardial infarction at 40 years old. Clinical findings in-
cluded: BMI=17.9 kg/m?, generalized hyperpigmentation of teguments and
darken patches on the dorsal surface of his tongue, normal body and facial
hair, important muscular hypotrophy on lower limbs, bilateral pes cavus and
hammer toes. Blood pressure was 100/60 mmHg with no postural variation.
Adrenal insufficiency was confirmed by low 0800 h serum cortisol (1.92 pg/
dl; normal values: 6-22 ug/dl) with high ACTH (1320 pg/ml; normal val-
ues: 16-65 pg/ml), low-normal aldosterone level in upright position (25.3
pg/ml) and normal renin. Thyroid function, antithyroglobulin and anti-TPO
antibodies, 17-OH progesterone, testosterone, LH, FSH, PTH and electro-
lytes were in the normal range. Abdominal computed tomography revealed
enlarged left adrenal gland. The patient started replacement therapy with 20
mg hydrocortisone and 0.1 mg fludrocortisone per day. We excluded tuber-
culosis. Neurological examination revealed peripheral axonal sensorimotor
polyneuropathy. The MRI of the brain showed a 9.5 mm arachnoid cyst,
no signs of demyelination and no imagistic arguments for leukodystrophy.
Further investigations, 21-hydroxylase antibody, very long chain fatty acids
(VLCFA) levels and esophageal manometry, are needed in order to establish
the etiology of PAIL

Conclusion

Even though the primary etiology of PAI is autoimmune, in some patients
additional testing should be performed in order to exclude genetic causes.
Early diagnosis of these conditions may reduce morbidity and improve qual-
ity of life in these patients.
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Introduction

Primary retroperitoneal bronchogenic cysts are rarely seen. Bronchogenic
cysts are mostly benign which originate from the remnants of the primitive
foregut during the embryonic development.

These lesions can be seen near or inside any organ that originates from the
embryonic foregut. Bronchogenic cysts are most often found in the thoracic
cavity, especially in the mediastinum. Except this many distant sites, such as
abdomen, retroperitoneum, left ventricle have been reported. A bronchogen-
ic cyst, which was defined in the retroperitoneal region, was first described



by Miller et al. in 1953. No specific diagnostic imaging modality is present
for the preoperative diagnosis of retroperitoneal bronchogenic cysts. This is
why a bronchogenic cyst may be misdiagnosed as an adrenal tumor or other
retroperitoneal lesions. Definite diagnosis requires histopathological exam-
ination. Here, we report a case of a 28-year-old male with a bronchogenic
cyst mimicking as an adrenal mass.

Case

A 28-year-old male was admitted to the hospital after having intermittent
left flank pain. There was no significant findings in his physical examina-
tion, and in the laboratory analysis kidney and liver function test values were
within normal limits. Abdomen computed tomography was performed and
in the left surrenal gland a 42 X 36 mm large lesion with 38 HU densi-
ty without contrast enhancement was observed. The patient was tested for
hypercortisolism and pheochromocytoma. Primary hyperaldosteronism was
not examined because he had no history of hypertension. After the test re-
sults the adrenal mass was considered as nonfunctional. Because of the size
of the mass, the patient was operated and left adrenelectomy was performed.
Macroscopically, the specimen consisted of a regular, cystic mass measuring
50 x 40 x 35 mm. It was observed that the mass was attached to the adrenal
gland but not infiltrated into the adrenal parenchyma. After histopathologi-
cal analysis the concise diagnosis was made as bronchogenic cyst.
Conclusion

We present an uncommon bronchogenic cyst mimicking adrenal mass in
a 28-year-old male who admitted with left flank pain. Bronchogenic cysts
are rare and often benign lesions. Like most adrenal lesions, bronchogenic
cysts are frequently asymptomatic and diagnosed incidentally. Bronchogen-
ic cysts should be considered in the diagnosis of lesions located in the ret-
roperitoneal region.
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Introduction

Primary aldosteronism (PHA), also known as primary hyperaldosteronism
or Conn’s syndrome, refers to the excess production of the hormone aldoste-
rone from the adrenal glands.

Study objectives

To show clinical, biochemical, and morphological data of 09 patients with
primary hyperaldosteronism as well as the therapeutic choice for each
patient

Mehtods

it is aretrospective and descriptive study of 09 cases with primary hyperaldo-
steronism, which were admitted between 2014 and 2019.

Results

Our series included 5 women and 4 men. The mean age of our patients was
44 years. All had severe blood pressure at the time of diagnosis with a me-
dian of 190/101 mm Hg varying between 240 and 150 mm Hg for systole
and between 120 and 80 for diastole. The mean age of onset of hypertension
was 32 years. The context of screening of PHA was severe and resistant hy-
pertension in 89% of the cases followed by the association of hypertension
and hypokalemia in 67% of the cases. Sixty-seven percent of our patients
had hypokalemia at the time of diagnosis, while 33% had normal serum
potassium.

PAH was mentioned and then confirmed by a high aldosterone / renin ratio
in 89% of patients with values varying between 63 and 195 (122.42 on av-
erage) when standing and then lying down with values varying between 25
and 840 (178 on average). CT scan showed bilateral adrenal hyperplasia in
4 cases, Conn’s adenoma in 3 cases, and unilateral hyperplasia in one case.
Four patients had an adrenalectomy under laparoscopy while 5 patients were
put on medical treatment. Seventy-five percent of our operated patients had
complete remission with normalization of blood pressure while only 40%
for patients on medical treatment. The serum potassium level normalized
for all patients.

Conclusion

At the end of this work, concerning the management of the 9 cases of PAH
treated at the Avicenna Military Hospital in Marrakech, it seems import-
ant to insist on the methods of management of this pathology, which must
be multidisciplinary including endocrinologists, cardiologists, radiologists,
urologists and biologists.

DOI: 10.1530/endoabs.70.AEP77

22nd European Congress of Endocrinology 2020

AEP78

Adrenal necrosis caused by streptococcus constellatus infection
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A 49-year-old man who has diabetes mellitus and alcoholic cirrhosis pre-
sented to the emergency department due to left upper quadrant abdominal
pain and left back soreness for three days. He received sclerotherapy and
endoscopic band ligation twice for gastric varices few months prior to ad-
mission. On physical examination, he had rebound tenderness at left upper
abdomen. The computed tomography (CT) of abdomen revealed diffuse-
ly enlarged left adrenal gland with rim-enhanced multi-cystic components
and necrosis in pararenal space. One of the two peripheral blood culture
yielded streptococcus constellatus. The adrenal hormones were all within
normal limits. CT-guided biopsy of the left adrenal gland was performed.
The pathology revealed only necrosis with reactive change, and the results
of special stains and culture were both negative. The symptoms were re-
solved after intravenous broad-spectrum antibiotic agents and he continued
6-month course of oral cefixime at outpatient department. During the antibi-
otic treatment, the Gallium scan showed grossly normal and no definite gal-
lium accumulation at the suprarenal/perirenal soft tissue. The follow-up CT
scan showed partial resolution of infiltrative left adrenal lesion after 2-month
treatment, and smaller size of left adrenal lesion after 5-month treatment.
However, fever with chills and abdominal fullness developed three months
after discontinuation of the antibiotic treatment. The CT scan showed en-
largement of left adrenal lesion, and recurrent infection or inflammation
was suspected. Antibiotic treatment was given again. The peripheral blood
culture revealed negative finding. He received CT-guided drainage, and 5 ml
yellowish pus was drained. The culture from CT-guided aspiration this time
yielded streptococcus constellatus. The patient then received laparoscopic
left adrenalectomy, and the pathology revealed chronic inflammation. He
was totally recovered uneventfully and no adrenal insufficiency developed
during follow-up. Adrenal infection is a rare cause of adrenal disorder in
adults. The adrenal gland can be infected by a myriad of pathogens, and
Mycobacterium tuberculosis was the most common causative agent. Strep-
tococcus constellatus infection was likely cause abscess, but no report as
adrenal abscess. Inmunocompromised individuals are at greatest risk for ad-
renal infection. Antibiotic treatment or surgical intervention remains debate.

DOI: 10.1530/endoabs.70.AEP78

AEPT79

Endothelial vascular adrenal cyst with unusual presentation
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Primary adrenal cysts are a relatively rare form of lesions with incidence
of 0.06% in general population and higher prevalence in women (female-
to-male ratio 2.3:1). Adrenal endothelial cysts are the most common form
of adrenal cysts subtypes (45%) and they usually present with abdominal or
flank pain, or nonspecific symptoms . Adrenocortical carcinomas are a rare
condition as well, with an incidence of 1-2 per million per year. The typical
clinical presentation may include symptoms of glucocorticoid excess and
systemic symptoms such as weight loss, anorexia, leukocytosis, and fever.
We describe a case of a 51-year-old female with poorly controlled hypothy-
roidism. She presented to endocrinology clinic with a history of fever for
three months. The clinical evaluation of fever of unknown origin was unre-
markable. A CT scan demonstrated a 3.6x2.6 cm heterogenic mass in the
leftadrenal. Endocrine blood tests revealed no abnormalities besides over-
night dexamethasone (1 mg) suppression test that demonstrated partial sup-
pression of cortisol levels (126 nmol/l). As malignancy was suspected, the
patient was referred to surgery and the adrenal was removed laparoscop-
ically. Surprisingly, histology confirmed endothelial/vascular cyst. During
multiple follow-up visits over a period of 18 months, the fever has complete-
ly resolved. This demonstrates the first known case of endothelial/vascular
adrenal cyst presenting with persistent fever.
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Less common form of adult secondary hypertension
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Introduction

Patients with clinical clues suggesting the possible presence of secondary
hypertension should undergo a more extensive evaluation, because in this
case some of these disorders can be cured, leading to partial or complete
normalization of the blood pressure.

Case description

We report a case of a 43-year-old man, who suffered for years of hyper-
tension despite concurrent use of adequate doses of three antihypertensive
agents from different classes. He presented a heart failure, diffuse hypokine-
sia and a reduction of his ejection fraction to 40%. In the blood tests he had
hypokalemia, low cortisol (117 mmol/l) with high ACTH (1013 ng/l), low
aldosterone (21.8 ng/l) and renin at 9 pUI/ml. In this context we tested tes-
tosterone (30.4 nmol/l), androstenedione (31 ng/ml), DHEAS (17,8 pmol),
170H progesterone (8 ng/ml) and the 11 deoxycortisol (>30 ng/ml). The
abdominal scan showed bilateral adrenal hyperplasia and on testicular ul-
trasound the patient presented bilateral intra-testicular lesions compatible
with intra-testicular adrenal inclusions. The genetic test confirmed the sus-
picion of the congenital adrenal hyperplasia by 11-hydroxylase deficiency.
It showed a homozygous mutation in the CYP11B1 gene, chromosome 8,
exon 8, pArg448His. The patient didn’t have the adrenal crisis before de-
spite the cortisol deficiency. We started the treatment by Dexamethasone
0.5 mg per day and 6 months later we obtained a normalization of the blood
pressure and a decrease of adrenals hyperplasia and intra-testicular adrenal
inclusions.

Discussions

CYP11BI1 deficiency affects 1 in 100,000 live births and accounts for up to
5% of adrenal steroidogenic defects. The frequency of no classic disease is
far less common for 11hydroxylase. Patients do not have adrenal crisis due
to accumulated adrenal steroid precursors that can activate the glucocorti-
coid receptors, especially for hydroxylation at position 11 which enhances
glucocorticoid activity.

Conclusions

We report a case with a late diagnostic of congenital adrenal hyperplasia by
11-hydroxylase deficiency, with proven cortisol deficiency without adrenal
crisis, but good treatment response.

Keywords: hypertension, congenital adrenal hyperplasia, 11-hydroxylase
deficiency
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Behavior of adrenal incidentalomas with density computed
tomography scan>10 HU
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Background

The prevalence of adrenal incidentalomas has increased. The malignan-
cy is determined by radiographic appearance and, secondly, by the size.
Adenomas manifest a low attenuation on computed tomography (CT) (<10
Hounsfield Units(HU)).The cut-off point of 10 HU has been proposed to
discriminate benign and malignant lesions.

Objective

To determine if the cut-off point of 10 HU is useful in clinical practice to
discriminate benign and malignant incidentalomas. Determine if there are
other discriminatory characteristics.

Methods

Retrospective serie of patients referred for adrenal incidentaloma in imaging
test between 2015-2019.The characteristics of incidentalomas by CT and
other tests were evaluated and associated with the final diagnosis.

Results

Baseline characteristics are shown in Table 1. Of the 139 patients,3 were di-
agnosed of adenoma by magnetic resonance (MR). In the remaining 136,CT
without contrast was performed and the results are shown in Table 2. Of the
27 lesions with CT>10 HU:9 were adenomas (false negatives of CT), 9 other
diagnosis and 10 were lesions with uncertain malignant potential (UMP).
Finally, 8 patients (6%) were operated: 3 functioning adenomas and the
rest corresponding to the UMP group: 1 pheochromocytoma (17UH), 1
hematoma (16UH), 1 cyst (>10UH), 1 metastasis (22UH) and 1 bleeding
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adenoma(>10UH). Of the 5 that were not operated,2 died during follow-up,1
decided not to continue the study and 2 are keeping under observation by
PET-CT without hypermetabolism. No differences were observed depend-
ing on the size between the different lesions. Finally, there were 116 adrenal
adenomas:12% were false negatives on CT without contrast using a 10 HU
cut-off point. The sensitivity to detect adenomas was 88%.

Conclusions

CT without contrast is an adequate tool to typify adrenal lesions and confirm
or rule out malignancy.

The 10 HU cut-off pointdiscriminates properly benign lesions from malig-
nant/uncertain behavior.

The size was not discriminatory to differentiate benign or malignant lesions.
It should be considered not to request metanephrines in patients with a char-
acteristic image of adenoma on CT because image’s diagnosis excludes that
of pheochromocytoma.

Table 1

Baseline characteristics N(%)

Sex:

Man 54 (38,8)

Age(years) 65.4 +/- 11,5

Initial test:

CT without contrast 37(26,6)

MR 8(5,8)

CT with contrast 87(62,6)

Ecography 5(3,6)

PET-TC 2(1,4)

Size(mm) 24,24+/-11,64

Table 2

HU Initial CT Total Diagnosis

Confirms  Not confirm
adenoma  adenoma

Typical(<10) 98 0 98 -Adenoma 91
-Hyperplasia 7

Not 0 27 27 -Adenomas 8

typical(>10) -Pheocromocytoma 1
-Myelolipoma 4
-Hematoma 1

-Cyst 1
-Hyperplasia 1
-Metastasis 1
-UMP 10
HU negative 0 3 3 -Myelolipoma 2
-Adenoma 1

Not found 4 4 8 -Adenoma 5

-Hyperplasia 3
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Malignant collision tumour in left adrenal gland- A rare tumour
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We present a 41 years old lady who presented with non specifc symptoms-
lethargy, general myalgia, memory impairment. She also complained of hot
flushes, sweats and had a brief episode of panic attacks hence was com-
mence on Sertraline by the GP. She has a past medical history of appendi-
cectomy. Her mother had lymphoma and mother died from lung cancer. She
is a smoker, however is teetotal. She has 3 children and works in a laundry.
She was initially referred to the haematologist for investigation of lympho-



cytosis and neutrophiliawho subsequently discovered a 51mm left adrenal
mass ( not typical of an adenoma) raising the possibility of a phaeochromo-
cytoma or adrenal cortical carcinoma through a CT scan subsequently char-
acterised byfurther MRI scans. On clinical examination, her blood pressure
was 126/73 sitting and 125/84 standing with a regular pulse of 82bpm. She
has no cushingoid features and no proximal myopathy. Her investigations
showed a normal cortisol 18 nmol/l post overnight dexamethasone suppres-
sion test. Raised Metanephrines 6.8 umol/24 h (0-3 umol/24 hr), Raised
Normetanepherine 7.35 umol/24 h (0-1.14 umol/24 h), 3-methoxytyramine
2.11 umol/24 h Normal. Aldosterone renin ratio, DHEA 3.70 umol/l nor-
mal, Aldosterone renin ratio 25.3 pmol/mU Normal She was alpha and beta
blocked prior to surgery. She had a left laparoscopic adrenalectomy where
her histology results showed a mixed composite of phaeochromcytoma/
paraganglioma with neuroblastic elements. Immunohistochemistry showed
some areas staining strongly with chromogranin and synaptophysin while
other areas are weaker. The Ki67 proliferation index is <1%. Post opera-
tively, she had a 1231-mIBG scintigraphy scan which show physiological
tracer distribution with no abnormal focal mIBG avidity. She consented
for genetic testing and undergone the pheochromocytoma and paragangli-
oma gene paneltesting (FH, MAX, RET exons 10&11, SDHA, SDHAFI1,
SDHB, SDHC, SDHD, TMEM 127, VHL) with no alteration identified. Her
RET gene testing (exons 5, 8, 10, 11, 13, 14, 15 and 16) is also normal. She
was offered entry into the molecular pathology of human genetic diseasese
Post operatively, she recovered well, her subsequent 24 hour metanephrines
normalised. Serial CT scans show no disease recurrence so far. Adjuvant
chemotherapy was also discussed with the oncology team. However, this
wasn’t deemed necessary and surveillance was advocated. This is a very
rare tumour with few case series reported. This case adds to the sparse lit-
erature on this type of tumour and uncertainties regarding longterm man-
agement.
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Adrenocortical carcinoma (ACC) is a rare malignancy with heterogeneous
but dismal prognosis and despite numerous efforts to improve patient care,
effective treatment options are still lacking. ACC in vitro research faces for
decades one major obstacle - the unavailability of different ACC cell line
models. Here, we present a newly established human ACC cell line that
was directly transferred to and now proliferates in cell culture. JIL-O cell
line was derived from a primary adrenal tumor of a female, fifty-year-old
patient with ENSAT stage IV. The patient presented with clinical symp-
toms of hypercortisolism and androgen excess and was treatment-naive
at the time of surgery. Subsequently, she received palliative mitotane and
cytotoxic chemotherapy. Short tandem repeat (STR) profiling confirmed
matches between the tumour and the derived cell line. Both tumour tissue
and JIL-O cells were exome sequenced and a hemizygous TP53 mutation
(NM_000546.5: ¢.859G>T: p.Glu287%) in the cell line excluded contamina-
tion with healthy cells. JIL-O cells stained positive for steroidogenic factor
1 (SF-1) by western blot. Hormone profile panels were determined by LC-
MS/MS and those of the cell line matched to the secretion of the tumour in
the patient, withexcessive secretion of cortisol, 11-deoxycortisol and andro-
gens (androstendione, DHEA, testosterone). JIL-O cells adhere on plastic
and started to proliferate after being in cell culture for more than one year
with a doubling time of approximately 39 hours. To our knowledge, this is
the first ACC cell line since the establishment of the NCI-H295R cell line
that was directly transferred into in vitro culture without implantation into
mice. JIL-O cells hence present another new tool to study ACC in vitro and
hopefully help to reflect heterogeneity of this rare malignancy.
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Introduction

Adrenocortical cancer is a rare malignant tumour with a poor prognosis. The
incidence is 0.7-2.0/million/year.

Objectives

The aim of this study was to characterise the clinicopathological features
and prognostic factors of a large cohort of patients with adrenocortical can-
cer diagnosed between 1974-2019.

Patients and methods

The study included eighty patients (22 men and 58 women) with histolog-
ically confirmed adrenocortical cancer in our single tertiary referral endo-
crine unit. Sixty-two and forty-three of the patients were diagnosed after
years 2000 and 2010, resp. Descriptive statistics were performed, providing
summaries of selected clinical and pathological parameters at the time of
diagnosis. The results are given in median (minimum-maximum). Factors
contributing to overall survival were analysed. A p value of less than 0.05
was considered statistically significant.

Results

The median age of patients was 52 years (18-84 years) at diagnosis. The
majority of cases was diagnosed at ENSAT stage 1l (41.4%) and stage IV
(34.3%), the median tumour size was 9.5 cm (4-30 cm) at diagnosis. In 57
patients (76%) the tumour was hormonally active. Primary surgical tumour
resection was performed in 70 patients (87.5%), in 30 patients RO resection
was achieved. The median overall survival and the 5-year survival rate were
23 months (0-274 months) and 20%, respectively. In univariate Cox regres-
sion model, older age (>57 years), tumours with stage III-IV, high mitotic
activity of the tumour cells (Ki67-index >20%) and R1-R2 surgical resection
state were associated with poorer survival. The overall survival of patients
achieving therapeutic mitotane plasma concentration (n=21) was signifi-
cantly better comparing to those who failed to achieve the therapeutic serum
mitotane concentration (n=22) (38 (13-193) months vs 18 (2-101) months).
The time needed to reach the therapeutic range of serum mitotane was 4
(2-12) months. The median age, the distribution of gender, ENSAT stage,
resection stage and Ki67-index stratified to 20% did not differ between these
two groups. In patients with stage III-IV disease, there was no significant
difference in overall survival between those who were treated with mitotane
monotherapy compared to those with combined (mitotane plus chemo- ther-
apy (19 (2-193) months, n=8 vs 18.5 (4-76) months, n=18).

Conclusion

Our results confirmprevious data that age, disease stage, mitotic activity and
the resection stage are the most critical factors influencing the prognosis of
adrenocortical cancer. The rapid achievement of therapeutic mitotane con-
centration has a significant and independent effect on overall survival.

DOI: 10.1530/endoabs.70.AEP84

AEP85

The effect of surgeon’s experience on the outcome of patients with
ACC

Anja Barac', Nikola Knezevic?, Karin Zibar Tomsic', Marko Kastelan?,
Luka Kakarigi®, Ana-Marija Alduk*, Nino Matas', Annemarie Balasko',
Ivana Kraljevic!, Hrvoje Popovac!, Tanja Skoric-Polovina', Mirsala Solak',
Tina Dusek' & Darko Kastelan'

'University Hospital Centre Zagreb, Department of Endocrinology;
University Hospital Centre Zagreb, Department of Urology; *School
of Medicine, University of Zagreb; “University Hospital Centre Zagreb,
Department of Radiology

Endocrine Abstracts (2020) Vol 70



22nd European Congress of Endocrinology 2020

Introduction

Adrenocortical carcinoma (ACC)is a rare disease with an unfavourable
prognosis. Complete surgical resection of the tumour provides the only
chance for long-term cure. The aim of this study was to compare long term
outcomes in patients with ACC referred to surgery in an expert adrenal cen-
tre (EC) versus nonspecialised centres (NSC).

Materials and methods

This retrospective study included 48 patients with ACC, ENSAT stage I-111.
All of study participants underwent complete tumour resection of whom
35 (73%) were operated in a high-volume centre by a dedicated surgeon,
whereas 13 (27%) patients were operated in nonspecialised centres. The
study analysed the differences between the two groups in terms of recur-
rence free survival (RFS) and overall survival (OS).

Results

Median duration of follow-up was 51 months (5-174) in EC group and
46 months (3-165) in NSC group. Disease recurrence was observed in 5
(14.3%) patients in the EC group and in 5 (38.5%) patients in the NSC group
(P=0.067). Patients in the EC group had longer PFS but the difference did
not reached the level of statistical significance (28 (11-45) month vs 19
(3-43) months; P=0.083). Overall, seven patients died during follow-up (5
EC, 2 NSC). ACC was the cause of death in two EC patients (5.7%) and in
two NSC patients (15.4%; P=0.16).

Conclusion

The above-mentioned results show thatACC recurrence is less likely to oc-
cur in patients operated by a dedicated surgeon in an expert adrenal centre.
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Introduction

Glucocroticoids (GCs) which are routinely used in the treatment of Acute
Lymphocytic Leukemia (ALL), found recently to be beneficial in a subset
of AML patients resistant to chemotherapy, by promoting leukemia cells
apoptosis. Current studies indicate that vitamin D (VitD) deficiency is high-
ly prevalent among AML patients, posing vitamin D as a therapeutic sup-
plementation. Our previous study demonstrated that VitD exerts inhibitory
effect on Dexamethasone-induced apoptosis in AML cells via altering Bcl2/
Bax ratio, and inhibits GC-mediated cell cycle arrest through reduction of
p21.

Aim

In the present study, we aimed to clarify if 1) these actions are mediated
through formation of GR-VDR complex and 2) this complex is driven by
VitD (1,25 (OH)2D3) in the promoter of Bax and p21 or not.

Methods

Kasumi-1 cells were incubated for 72 hours with dexamethasone (Dex-10—
6M and 10-7M) alone or pre-incubated with VitD (10-8M) for 24 h follow-
ing by co-incubation with Dex. MTS assay was performed to quantify viable
cells whereas apoptosis was evaluated by Annexin V/PI based flow-cytome-
try assay. The mRNA levels of apoptotic and anti-apoptotic markers such as
Mcl-1, Noxa, Bcl-2, Bax, p21 was measured by quantitative real time PCR.
Immunoprecipitation was performed in order to examine the formation of
GR-VDR complex, while ChIP assay was employed in order to evaluate
GR-VDR occupancy at the Bax and p21 promoters.

Results

MTS and FACS analysis indicated that Dex induces apoptosis in Kasumi-1
cells dose-dependetly, while this effect was reduced significantly when
cells were pre-incubated with VitD. Bax and p21 mRNA expression was
significantly decreased in cells pre-incubated with VitD (24h) following by
co-incubation with Dex for further 72 h as compared to cells incubated with
Dex alone. Immunoprecipitation showed that GR forms a stable complex
with VDR in cells preicubated with VitD . Moreover, ChIP analysis showed
that preincubation with VitD increased the formation of GR-VDR complex.
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Additionally, pre-incubation ofcells with vitamin D decreased the binding of
this complex in p21 promoter.

Conclusions

VitD inhibits Dex induced-apoptosis and induces cell survival in AML cells,
at least in part, via formation of VDR-GR complex and attenuation of GR
transcriptional activity.
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Introduction

Prolonged exposure to stress has a modifying effect on activity of hypo-
thalamo-pituitary-adrenal (HPA) axis. This is a protective adaptation aimed
to diminish potential deleterious effects of chronic hypercortisolism, and to
diminish effects of acute exposure to heterotypic forms of stress. Our aim
was to analyze modes of cortisol response to acute physical stress in groups
of different stress categories and sex.

Subjects and methods

Study group consisted of 17 healthy males (23+1 years old) exposed to
current psychological stress (medical students during exams) — SM (stressed
males). Two age matched control groups were: 1) 20 males (2243 years
old) currently not exposed to stress — NSM (nonstressed males), and 2) 17
females (23 £2 years old) currently exposed to psychological stress (medical
students during exams) — SF (stressed females). All subjects were exposed
to acute physical stress by performing cardiopulmonary exercise test on a
treadmill. Cortisol response was measured at 4time points: B at baseline
(during rest), S at the start of the test (the moment of stepping on a tread-
mill), and MAX at the point of maximal effort, and R at the 3rd minute of
recovery period. Statistical analysis was performed using SPSS software.
Specifically, ANOVA for repeated measures was used to analyze difference
in cortisol response during stress test.

Results

Stressed males had significantly higher cortisol levels than NSM at all time
points (P<0.001, P<0.001, P=0.007, P=0.015 for B, S, MAX and R re-
spectively), but the pattern of response was significantly different (F =9.75,
P=0.004); SM had attenuated cortisol response compared to NSM, with
significantly smaller percent of change between S and MAX (P=0.04) and
between MAX and R (P=0.039). Similarly, cortisol was higher in SM than
in SF (P=0.004, P=0.002, P=0.001 and P=0.001, for B, S, MAX and R
respectively), but the pattern of stress response was similar (F, =1.605,
P=0.208). Stressed females had higher baseline cortisol levels than NSM
(P=0.015), but the difference was lost throughout the test (P=0.125,
P=0.752, and P=0.283, for S, MAX and R respectively). This was due to
a fact that NSM had a more pronounced cortisol response compared to SF
(F,,=13.649, P<0.001), with significantly greater percent of change be-
tween P and MAX (P=0.001) and MAX and R (P=0.039).

Conclusion

Lasting psychological stress exposure modifies the pattern of acute cortisol
response to physical stress, but overall HPA axis activity is strongly depen-
dent on the sex of examined subjects.
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Introduction

Despite the fact that CS is widely employed, further investigation on the topic
of the physiology vis a vis this type of delivery is required, especially regard-
ingstress related hormonal response during this practice. The aim of this study
is to provide data regarding stress related hormonal response during Vaginal
Delivery (VD) and elective CS evaluating levels of Cortisol, Interleukin 6 (IL-
6), Growth Hormone (GH) and Insulin-like Growth Factor 1 (IGF-1).
Materials and methods

The sample size of this study (n=50) was divided in two groups, namely
the VD (n=26) and the CS (n=24)groups. The inclusion criteria were the
following: healthy women aged 20-43 years, with hitherto uncomplicated
singleton pregnancies who underwent spontaneous VD or elective CS, at a
gestational age ranging from 37—40 weeks. Peripheral blood samples were
collected at three different time-points. Time-Point 1 (TP1): samples col-
lected at the first stage of labor for VD or 30 minutes following admission
to the hospital for CS. Time-Point 2 (TP2): samples collected 120 minutes
following placenta delivery. Time-Point 3 (TP3): samples collected 48 hours
following placenta delivery. Umbilical cord blood samples were collected
following placenta delivery. Evaluation of hormonal levels were performed-
via standard ELISA.

Results

No significant difference could be established between the two groups re-
garding all hormones in the TP1. Cortisol levels did not differ at TP3 be-
tween the VDG and the CSG. The CSG presented with lower levels com-
pared to the VDG (129.93£63.10 vs 299.58£74.00, P-value<0.001) at
TP2. IL-6 levels were lower in the CSG at TP2 (20.15+7.25 vs 48.70+£7.45,
P -value<0.001) and higher at TP3 (21.85£6.35 vs 6.86+£5.86, P —val-
ue<0.001) compared to the VDG. IGF-1 levels were higher at TP2 in the
CSG (230+80.63 vs 173.15£38.12, P -value=0.004) in comparison to
VDG, but were similar between the two groups at TP3 (101.38+80.63 vs
88.19+18.89, P -value=0.94). Cortisol and IL-6 levels in the umbilical
blood did not present with a statistically significant difference between the
two groups. IGF-1 and GH levels in the umbilical blood were statistically
significantly higher in the CSG.

Conclusion

Data presented indicate that CS is a less stressful procedure for mothers in
comparison to VD, and is further associated with less intense inflammation
with an albeit longer inflammatory response period. From the infants’ per-
spective, GH and IGF-1 appear to be increased in the umbilical cord blood
of CS born neonates. Nonetheless, whether this may be attributed to mode
of delivery remains unanswered.
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Liquorice is a sweetener found in many food products, soft drinks, snacks
and herbal medicines. Liquorice ingestion is an uncommon cause of AME
or pseudohyperaldosteronisim. The mechanism involves the inhibition
of 11-beta-hydroxysteroid dehydrogenase type-2 by the active ingredient
called glycyrrhizin, which leads to the uninhibited activation of mineralo-
corticoid receptors by cortisol. Confectionary products that contain liquorice
are readily available in the European Union.

We report a case of severe refractory hypokalaemia due to excessive li-
quorice consumption. A 79-year-old female presented to the emergency
department following a road traffic accident secondary to collapse. She de-
scribed feeling weak in the preceding weeks and was managed by her GP for
hypokalaemia. Investigations revealed hypertension (BP 180/69 mmHg), se-
vere hypokalaemia (K 2.2 mmol/l), normal renal function (Na 143 mmol/l,
urea 3.4 mmol/l, creatinine 54 umol/l), normal magnesium (0.79 mmol/l)
and calcium (2.24 mmol/l) levels with metabolic alkalosis (pH 7.537, bi-
carbonate 33.5 mmol/l). Spot urinary potassium was 22 mmol/l. The pa-
tient denied taking medications including over-the-counter or herbal med-
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icines that can cause hypokalaemia. Hypokalaemia persisted for six days
despite aggressive IV and oral potassium replacement. She later developed
hypertensive emergency (BP 239/114 mmHg) with pulmonary oedema and
required admission to intensive care unit for emergency management of
hypertension with intravenous furosemide infusion and isosorbide dinitrate
infusion. Further discussion with the patient revealed that since she quitted
smoking, she was taking liquorice sweets excessively for the past 3 months
to manage her nicotine cravings. Suppression of plasma renin [4.4 pg/ml
(reference range <20 pg/ml)] and aldosterone levels [<26 pg/ml (reference
range 42-209 pg/ml)] also supported the diagnosis of AME. Her symptoms
and hypokalaemia resolved since discontinuing liquorice. This case high-
lights the life-threatening and refractory nature of severe hypokalaemia and
hypertensive emergency caused by pseudohyperaldosteronisim secondary to
excessive liquorice consumption. This case also emphasizes the importance
of comprehensive history taking including the dietary habits to identify the
root cause. Increased awareness among the public is required regarding the
potential health hazards of excessive liquorice consumption.
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Introduction

The defecatory strain in constipated people can raise the blood pressure and
occasionally trigger cardiovascular events.

Methods

Review of the patient’s clinical records and the relevant literature.

Results

Clinical Case: A 53-year old woman with history of breast surgery for ad-
enocarcinoma and chronical constipation had severe resistant hypertension
in the previous three years; she had hypertensive crises with SBP up to 260
mmHg with headache but no vegetative symptoms; often these crises had
been elicited by the defecation strain. In a extension study five years after
breast surgery the CT showed a heterogeneous, dense (mean density 110
UH) right adrenal mass measuring 39-43 mm suggestive of metastasis; she
was referred to our Hypertension Clinic for evaluation. Under treatment
with amlodipine and doxazosine lab tests were obtained, with normal cor-
tisol, ACTH, LH, FSH, aldosterone, renin activity and A/RA ratio (10.5);
plasma metanephrine was 104 pg/ml and normetanephrine >2400 pg/ml. A
125-1-MIBG SPECT-CT showed intense activity in the right adrenal without
additional findings. After routine presurgical preparation with doxazosine
followed by bisoprolol, a 24 h ABPM was performed showing a diurnal
mean BP of 127/65 mmHg, HR 87 bpm, and nocturnal 120/64 mmHg, HR
83 bpm (non- dipper) without any SBP data >130 except for a peak (148/76
mmHg) at 21:34 coincident with strained defecation. The right adrenal was
laparoscopically removed without complications. The pathology diagnosis
was a 6 cm pheochromocytoma without apparent malignancy (Ki-67 <2%).
After the surgery the patient remains normotensive without medication and
her plasma metanephrines are normal (32/64 pg/ml) but remains constipated.
Conclusions

The defecation strain associated to chronic constipation might squeeze a
large non-metastatic pheochromocytoma and cause hypertensive crises. Al-
though raised blood pressure in connection with constipation has often been
reported, the triggering of hypertensive crises by defecation strain in a patient
with pheochromocytoma had not been previously reported in our knowledge.
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Introduction

Composite pheochromocytoma is a rare tumor composed histologically
of pheochromocytoma and other neurogenic tumor components such as
neuroblastoma, ganglioneuroblastoma, ganglioneuroma, peripheral nerve
sheath tumor, or other types of neuroendocrine carcinoma. The frequency
of composite adrenal tumors reportedly ranges from <3% of all adrenal
gland neoplasms to 1-9% of pheochromocytomas. The clinicopathological
diagnosis of composite pheochromocytoma is, at times, a clinical dilemma
because it is not known whether the nonpheochromocytoma component has
any therapeutic and/or prognostic implications as compared to the standard
pheochromocytoma.

Case report

A 82-year-old male presented with gastrointestinal complaints (abdominal
pain and diarrhea) for 2 months along with facial flushing, sweating and 10
kg weight loss. He had a history of mild hypertension with orthostatic hy-
potension. Hemogram reports revealed anemia. Abdominal ultrasonography
and computed tomography showed the presence of a large heterogeneous
mass 118x135x 108 mm with well-defined boundaries in the left suprarenal
region. In view of adrenal tumors, 24-hr urinary metanephrine was further
evaluated, with high levels 1674,17 mg/24-hrs (reference range, 25-312),
plasma free metanephrines levels: 707,5ng/l (reference range, 7,9-88,7),
cortisol level was 1,76 ug/dl after overnight dexamethasone suppression
test showed normal suppression, plasma level of chromogranin A was 746,3
ng/ml (reference range <76,3). Left adrenalectomy was performed. The
anesthetic team confronted with intraoperative complications: arrhythmia.
Postoperative period was uneventful and plasma levels of free metaneph-
rines and normetanephrines normalized: 74,8pg/ml (reference range, <65),
respectively148,1 pg/ml (reference range, <196). Pathological diagnosis was
composite pheochromocytoma / ganglioneuroma.

Conclusions

Composite pheochromocytomas are rare catecholamine-producing tumor
which has the propensity to large size which is unlikely when it is clas-
sical pheochromocytoma. Clinical manifestations unique to the tumor are
occasional and atypical and non-specific symptomatology and its associ-
ation with autoimmune disorders. A multidisciplinary approach involving
anesthesia, endocrinology, and surgical expertise is the gold standard in
maximizing patient care.
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We describe a case of cystic pheochromocytoma (PCC) with negative bio-
chemical evaluation, diagnosed on the basis of hypertensive crises during
operative management and histopathologic findings. A 57-year-old woman
complained of several episodes of stabbing right upper abdominal pain ac-
companied by tachycardia, headache, lack of breath, elevated blood pressure
and vomiting in the preceding three years. At presentation, blood investiga-
tions were significant only for mildly elevated transaminases and serum am-
ylase. An abdominal ultrasound was performed and revealed large right ad-
renal incapsulated and heterogenous mass, 7x 7 cm in size, with mass effect.
Computed tomography imaging confirmed incapsulated adrenal mass with
internal septations and unenhanced attenuation of >30 Hounsfield units.
Based on imaging appearance and patient’s history, a suspicion of PCC was
established, and the patient was referred to endocrinologist. Laboratory ex-
ams for Cushing’s syndrome were unremarkable and urinary vanilmandelic
acid, metanephrines and serum chromorgranin A were within normal range
on several occasions. Further evaluation with iodine-123 (1231)-labeled me-
taiodobenzylguanidine (MIBG) scintigraphy would have been useful to dif-
ferentiate the mass, but it was not available at the moment of investigations.
Despite negative biochemical diagnosis,strong clinical suspicion for PCC
was established and the patient was preoperatively prepared with o-adreno-
receptor and beta blockers. Initial attempt for laparoscopic adrenelectomy
was unsuccessful due to early intraoperative occurrence ofhypertensive cri-
ses with blood pressure 300/150 mmHg. Three months later a successful
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open adrenelectomy was performed with nonsignificant intraoperative he-
modynamic instability. Histopathologic evaluationconfirmed cystic benign
PCC with dominance of multnuclear giant, foamy macrophages, presence of
hemosiderin deposition and hemolyzed erythrocytes. Although cystic adre-
nal lesions comprise several types of non-functionating benign lesions, the
differential diagnosis should include cystic form of PCC, an entity that is
rarely reported. In cystic PCC the number of cateholamin-producing cells
are low, especially when an extensive necrotic cystic regions are present.
Furthermore, catecholamines stored in the capsular mass may not be re-
leased into the blood circulation until surgical attempt for isolation of PCC
is made. Therefore, high clinical suspicion for PCC is necessary since neg-
ative biochemical diagnosis is possible. As demonstrated by our case, clini-
cal presentation was crucial in the diagnosis and preoperative management.
Preoperative optimization with antihypertensive drugs and blood volume ex-
pansion fluids is obligatory in PCC surgery in order to prevent detrimental
intraoperative hemodynamic instability. Albeit laparoscopic adrenelectomy
is becoming a first line surgical option for PCC, still it’s not always feasible
as shown in our case.
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Introduction

Neurofibromatosis type 1 is a disease caused by mutations in the tumor sup-
pressor gene NF1.

Although pheochromocytoma is a rare manifestation in these patients
(~0.1-5.7%), the incidence is significantly higher than that of the general
population.

Results (case description)

A 50 years old female patient had a clinical diagnosis of neurofibromatosis
type 1 since she was 5 years old. She received follow-up in internal medicine
appointments since 1999 after a paroxistic episode of headache, palpitations,
dizziness and pre-cordial discomfort in the postpartum period, initially at-
tributed to anxiety. The episodes were repeated in the following years and
coincided with hypertensive peaks. In 2002 she was admitted to the hospital,
and the complementary diagnosis exams revealed: increase in metanephrines
and vanillmandelic acid; heterogeneous nodular formations on the left and
on the right adrenal glands(~5.2x4.9 cm and ~5.4x8.9 cm, respectively)
in abdominal computerized tomography; bilateral adrenal masses intensely
fixating the radiopharmaceutical contrast in the MIBG scintigram. She un-
derwent a bilateral adrenalectomy (after o and P block). The anatomopatho-
logical result reported a “bilateral pheochromocytoma” - PASS score 3 on
the right and 6 on the left. In the subsequent years, she underwent follow-up
in endocrinology and internal medicine appointments at different hospitals,
however some appointmentswere missed. In 2015 a chest magnetic reso-
nancerevealed an hyperintense 16X 19 mm right-hilar nodular lesion in T1
and T2. Between 2016-2018, slightly elevated metanephrines were detected
- maximum metanephrine 185,7 ng/ml (<60) and normetanephrine 247,9 ng/
ml (<120). In 2019, DOPA-F18positron emission tomography (PET) re-
vealed right bronchociliary nodular formation with intense DOPA-F18 up-
take, suggesting a neuroendocrine tumor /pheochromocytoma ganglion me-
tastasis. The patient underwent excision of the right hilar lesion (after o and
B block) and the anatomopathological result reported a pheochromocytoma
metastasis, PASS 5 score, ki67 <1%. Currently, sheis under regular clinical,
biochemical and imagiological follow-up at the endocrinology department.

Conclusions

Although pheochromocytoma is a rare manifestation of neurofibromatosis
type 1, the presence of arterial hypertension in these patients should lead to
suspicion of the diagnosis. The hypertensive crisis recorded in the postpar-
tum period was one of the first manifestations of the tumor.

Patients with neurofibromatosis type 1must be monitored regularly by pro-
fessionals specialized in the various manifestations of the disease. The irreg-
ular follow-up of this patient, hindered an adequate evaluation and delayed
the diagnosis of metastatic disease.
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Background

PA is a frequent cause (5-13%) of secondary hypertension (HT), yet diag-
nostic work-up of PA remains challenging.

Aim

To describe the characteristics of a series of hypertensive patients diagnosed
with PA compared to those with negative biochemical screening (aldoste-
rone-to-renin ratio/ARR)

Methods

Clinical, hormonal and imaging evaluation.

Results

We have screened for PA 34 patients diagnosed with HT, using as screen-
ing criteria: 1. HT+hypokaliemia,2. early-onset HT, 3. drug-resistant HT,
4. HT4sleep apnea, 5. HT+adrenal incidentaloma. 15 patients (7M/8F),
aged 39.5 yo (17-58, median/range) at HT onset had a diagnosis of PA
confirmed by biochemical testing. Twelve patients (80%) with PA and 14
patients (73.7%) with primary HT had stage 3 HT. Systolic and diastol-
ic BP were significantly higher in PA confirmed group (median SBP 140
mmHg vs 125 mmHg and median DBP 90 mmHg vs 80 mmHg). There
was a higher prevalence of drug-resistant HT in PA patients (60% vs 10%).
Hypokaliemia history was documented in 6 patients (40%) with PA and in
2 patients (10.5%) with primary HT. ARR on RAAS-interfering drugs (AR-
Ron) was 87 (1.04—426.6) in PA group and 17.28 (0.47-63.44) in primary
HT group. Repeated ARR after RAAS-interfering drugs discontinuation in
10 patients (ARRoff) was 59.85 (1.21-926). We performed 20 confirmatory
tests in 14 patients (17 tests for PA pts and 3 for primary HT pts): 14 sa-
line infusion tests (SIT), 5 captopril challenge tests (CCT) and one oral salt
loading. 13 patients were SIT-positive (aldosterone>5 ng/dl), 2 patients were
CCT-positive (aldosterone suppression <30%), one CCT-negative patient
(2 h suppression=25.6%) was SIT-positive. Adrenal CT identified unilateral
adenomas in 8 patients (53.3%), 5 of whom associated a diffusely enlarged
contralateral adrenal. One patient underwent unilateral adrenalectomy and
he was biochemically cured, the 14 remaining received mineralocorticoid
receptor antagonists. Target organ complications were present in 6 pts with
PA (40%) patients: 5 presented cardiomiopathy, 4 had CKD and 3 patients
had retinopathy.

Conclusions

PA was a frequent cause of severe secondary HT in our cohort. Systolic and
diastolic BP were significantly higher in PA patients compared with those
with primary HT and drug-resistant HT prevalence was higher in hyperten-
sive patients with confirmed PA. ARR in patients taking RAAS-interfering
medication decreased after drug discontinuation. There were no significant-
ly differences in target organ complications between PA and primary HT
patients.

Keywords: primary aldosteronism, aldosterone renin ratio, SIT, CCT
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Introduction

Management of patientswith congenital adrenal hyperplasia (CAH) is a
challenge to find a right balance of glucocorticoid doses and long-term con-
sequences of overtreatment isassociated with increased risk of cardiometa-
bolic disorders.
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The aim of our study was to evaluate body mass index (BMI), body compo-
sition, blood pressure (BP) and insulin sensitivity in children and youth with
CAH in comparison with healthy control subjects.

Methods

Data from 29 patients with CAH (13 males; median age 16.9%6.8, years
(10.2-30.9)) were collected retrospectively and compared to 29 healthy con-
trols (14 males; median age 20.2£0.9 years (17.7-21.3), P=0.13). 21 pa-
tient had salt-wasting (SW 11 males) and 8 patients - simple virilising (SV,
71 male) form of CAH. Median dose of hydrocortisone (HC) was calculated
from CAH diagnosis until last examination. Prednisolone and dexametha-
sone doses were converted to equivalent HC doses in mg/m? per day using
standard GC equivalencies (20 mg of HC=5 mg of prednisolone=0.4 mg
of dexamethasone). Body composition was evaluated in both groups with
DXA (Hologic Inc., Bedford, MA, USA). Hypertension was defined as BP
>95 percentile in children and adolescents and >140/90 mmHg in adults).
Comparisons between two groups were adjusted for age, gender and height.
Oral glucose tolerance test (OGTT) was performed and fasting insulin level
were evaluated in the CAH group. Insulin sensitivity was determined using
homeostasis model assessment of insulin resistance index (HOMA-IR).
Results

Mean BMI was significantly higher in subjects with CAH (1.18+1.3 SDS
and 0.18+1.05 SDS, respectively, P=0.002). Total body fat (TBF) mass
Z-score was significantly higher in CAH patients vs controls (0.629+0.80
vs —0.04£0.76, P=0.003). Mean total daily dose of HC in the SW group
was 15.4+2.3 (11.03-21.41) and in the SV group 14.32+1.29 (12.45 -
15.95) mg/m? per day, P=0.22. Hypertension was identified in 24.1% of
CAH patients (7 SW and 1 SV) and 13.8% (n=4) of controls (P<0.0001).
Impaired glucose tolerance was found in 2 CAH patients (13.3 and 30.1
years-old). In the CAH group, significant association was found between
HOMA-IR and visceral adipose tissue in grams (r=0.636, P=0.011) and
HOMA-IR and waist-to-hip-ratio (r=0.543, P=0.045). HC dose was not
related to BMI, TBF, BP or HOMA-IR.

Conclusions

CAH patients had higher BMI, TBF and frequency of hypertension com-
pared to controls. Doses of glucocorticoids were not associated with body
composition and BP in CAH patients.
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Objective

The saline infusion test (SIT) is a standard confirmatory test for primary
aldosteronism (PA) and based on impaired aldosterone suppression in PA
compared to essential hypertension (EH). In the past, aldosterone was quan-
tified using immunoassays (IA). Due to the more widespread use of liquid
chromatography tandem mass spectrometry (LC-MS/MS) in clinical rou-
tine, we aimed at a method-specific aldosterone threshold for the diagnosis
of PA during SIT and explored the diagnostic utility of other mineralocorti-
coids and glucocorticoids.

Design

Cohort study of 187 paired SIT samples at a single tertiary endocrine center
2009-2018. Diagnosis of PA (n=103) and EH (n=84) was established based
on clinical routine workup without taking LC-MS/MS values into account.
Methods

LC-MS/MS using a commercial steroid panel with a lower limit of quantifi-
cation for aldosterone of 10 ng/l. Receiver operator characteristics analysis
was used to determine method-specific cut-offs.

Results

Aldosterone measured by IA was on average 31 ng/l higher than with LC-
MS/MS. Cut-offs were comparable with 64 ng/l for IA (sensitivity: 93%,
specificity: 90%, area under the curve (AUC) 0.955) and 69 ng/1 for LC-MS/
MS (80%, 89%, 0.902). Other steroids did not provide additional diagnostic
value.

Conclusions

Quantification of aldosterone with LC-MS/MS and IA yields in comparable
SIT-cut-offs for PA. Lower AUC for LC-MS/MS is likely due to the large
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spectrum of disease in PA and previous decision making based on IA results.
Until data of a prospective trial with clinical endpoints are available, the
suggested cut-off can be used in clinical routine.
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Objective

Clinical and histopathological assessment of a consecutive series of Munich
patients operated between 2016 and 2018 for unilateral primary aldostero-
nism (PA).

Background

Unilateral PA is the most common surgically curable form of hypertension
mainly caused by an aldosterone-producing adenomas (APA). Somatic mu-
tations in KCNJ5, CACNAID, ATPIAI or ATP2B3drive the aldosterone
excess in the majority of APAs. Genetic variants in CLCN2 have been de-
scribed in a familial form of PA.

Design and method

The study included 60 surgical adrenal specimens from patients diagnosed
with unilateral PA at a single referral center over a 3-year period (2016 to
2018). Clinical and biochemical outcomes were determined according to
the PASO criteria. Histopathology of all resected adrenal was assessed by
hematoxylin and eosin and aldosterone synthase (CYP11B2) staining. Aldo-
sterone-producing adenomas were genotyped for known somatic mutations
by CYP11B2-immunohistochemistry-guided Sanger sequencing of forma-
lin-fixed adrenals or exome sequencing of fresh-frozen tissue.

Results

The cohort (29 males and 31 females) displayed a mean age at surgery
of 51+13 years and a median duration of hypertension of 103 [39-171]
months. Complete biochemical success after surgery was observed in 84%
of 54 patients with follow-up and complete clinical success was achieved
in 19% (n=10) with a further 57% (n=31) displaying significant clinical
improvements (partial clinical success). Histopathologic assessment demon-
strated an aldosterone-producing adenoma in 78% (47 of 60) with the re-
maining 13 adrenals showing multiple micronodules or diffuse hyperplasia.
In patients with follow-up, complete biochemical success was achieved in
84% of the 43 patients with an aldosterone-producing adenoma compared
with 45% of the 11 patients with diffuse hyperplasia or multiple micronod-
ules. Of 40 genotyped aldosterone-producing adenomas, 22 (55%) had a
KCNJ5 mutation, 4 carried mutations in ATP/A1 and 4 had CACNA 1D mu-
tations. Exome sequencing of an aldosterone-producing adenoma identified
a CLCN?2 variant (encoding a C244Y mutation).

Conclusions

These findings may contribute to a better understanding of the clinical, his-
topathologic and genetic correlates of the pathophysiology of unilateral PA.
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Introduction

The majority of adrenal neoplasms are benign while adrenocortical carci-
nomas (ACC) are rare with poor prognosis. Previous studies indicated that
estrogens play important role in the etiology and progression of adrenocor-
tical tumors. Estrogens exert genomic activities trough the estrogen-recep-
tor (ER) subtypes o and B, while the non-genomic effects are mediated by
membrane-bound-G-protein-coupled-ER-30 (GPR30). Although estrogens
induce cancer cell proliferation through ERc, ERf appears to exert a protec-
tive effect. In vitro experiments showed that treatment with ERa antagonist
as well as GPR30 agonist reduces proliferation in H295R cells. However,
data on the expression profile of ERs in normal and human adrenocortical
neoplasms are limited.

Epidermal growth factor receptor (EGFR) found to be highly expressed in
ACC. The expression of EGFR has been negatively correlated with expres-
sion of ER in other cancers, while data regarding the correlation between
ERs and EGFR expression in adrenocortical neoplasms are missing.

Aim

‘We aimed to investigate the expression profile of ERs and EGFR in adreno-
cortical neoplasms and correlate it with their biological behavior.

Material and methods

Total RNA was extracted from fresh frozen tissue of:eight non functional
adenomas (NFA), eight cortisol producing adenomas (CPA), their adjacent
normal adrenal tissues (NAC) AND eight adrenocortical carcinoma (ACC).
The expression of ERa,, ERB, GPR30 and EGFR genes was evaluated by
gPCR. The Immunohistochemistry (IHC) was performed to evaluate the
EGFR and GPR30 protein levels.

Results

The expression of both ERao. and GPR30 were higher in the CPA as com-
pared to their adjacent normal tissue (P<0.05) while there was no signif-
icant difference in ER and EGFR mRNA levels between CPA, NFA and
their adjacent normal tissues. The expression of GPR30 was significantly
higher in ACC compared to either NFA or NAC groups (P<0.05), and
marginally higher in ACC compared to CPA. The expression of ERa and
EGFR was higher in ACC compared to either CPA or NFA (P<0.1). IHC
confirmed the higher expression EGFR in ACC compared to the adrenal
benign tumors. A marginal positive correlation between EGFR and GPR30
expression was observed in ACC.

Conclusion

To our knowledge this the first study to evaluate the expression of mem-
brane-bound GPR30 in human adrenocortical neoplasms. Our preliminary
data suggest a possible role of GPR30 and EGFR in adrenocortical malig-
nancy, while ERo. may play a role in functional adenomas. Further studies
with larger number of samplesare required to elucidate the role of ERs and
EGFR on the adrenal tumorigenesis.
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Assessment of serum adropin concentrations in primary aldosteronism
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Background

Primary aldosteronism constitutes the most common form of hormonal
hypertension. However, it is often mistreated and widely underdiagnosed.
Despite the great progress in laboratory technics of adrenal diseases, in the
field of primary aldosteronism there is still a need for novel biomarkers that
would clarify the diagnosis in equivocal cases. Adropin is a newly discov-
ered protein that may play a role in glucose metabolism and the development
of cardiovascular diseases connected to endothelial dysfunction. Lower
adropin concentrations has been discovered in patients with primary arterial
hypertension in comparison to healthy volunteers. No difference has been
yet observed between patients with or without target organ damage related
to hypertension, which is most pronounced in primary aldosteronism and
refractory hypertension.

Objective

The aim of our studywas to evaluate the differences in adropin levels in
hypertensive patients depending on their hormonal status.



Methodology

Adropin, aldosterone and renin concentrations from 80 hypertensive patients
were analyzed. 20 patients were diagnosed with primary aldosteronism, 60
patients had primary hypertension. From the whole group, 17 patients had
refractory hypertension — only 5 of them had primary aldosteronism. 45% of
patientswith primary aldosteronism and 51.6% with primary hypertension
had glucose metabolism disorders, including type 2 diabetes and pre-diabe-
tes. Adropin was measured by ELISA method.

Results

Median adropin concentrations in primary aldosteronism were not statisti-
cally different from primary hypertension group: 33.2 ng/l versus 45.1 ng/l
(P=0.3). What’s interesting, adropin concentrations were the lowest in pa-
tients with refractory hypertension (independently of aldosterone secretion
status): median 32.1 ng/l comparing to median 58.6 ng/l (P=0.0545) in the
group of patients with no refractory hypertension. There was significant dif-
ference between the youngest patients (under 40 years of age) in comparison
to the older population — 1042.8 ng/1 versus 34.9 ng/l (P=0.04), respectively.
Patients with glucose metabolism disorders had lower, but not statistically
different, adropin levels versus patients with normal glucose levels —34.6 vs
240.1 ng/1 (P=0.07), respectively.

Conclusions

To our knowledge, this is the first study to assess adropin concentrations
in primary aldosteronism. Because of the small sample, the role of adropin
needs further evaluation in larger population.
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Aim

A cohort of adrenal incidentalomas which had radiological or histological
characteristics in keeping with an adrenal adenoma was analysed in terms of
the radiological and functional characteristics.

Methods

A retrospective cross-sectional analysis of a cohort of adrenal adenomas was
carried out. Lesions were followed up for a median of 8.2months (IQR 1.4 —
34.6). In the majority of patients (69.95%), the diagnosis of a benign adrenal
adenoma was made via an unenhanced CT scan (density of lesion <IOHU
in keeping with a lipid rich adenoma). In those patients where the adrenal
lesion was lipid poor (density >10HU on an unenhanced CT scan) or had
a contrast scan in the first instance, the absolute or relative washouts were
calculated in 11.0% and 13.5% respectively. MRI was the imaging modality
of choice in 1 patient. 3 patients had an adrenalectomy, with histology con-
firming an adrenocortical adenoma.

Results

209 patients with adrenal adenomas were included. Out of the whole co-
hort, 111 patients were females (53.1%). The mean age of patients at di-
agnosis was 62.3 years (£ 12.1SD). Left sided lesions were noted to be the
commoner lesions, being present in 61.2% and bilateral lesions in 6.2%.
The median longest radiological diameter (on CT or MRI) was 19.0 mm
(IQR15.0-25.0). During this follow up period, practically no change in size
of the adenomas was identified (median change in size 0 mm (IQR 0 - 1).
Morning cortisol following 1mg overnight dexamethasone suppression
was >50 nmol/l in 34.2% in keeping with possible autonomous cortisol
secretion. 4 out of these patients had cortisol above 138nmol/l in keeping
with autonomous cortisol secretion. 0900 h cortisol post ODST correlated
positively with age (P=0.003) and longest radiological diameter of adeno-
ma (P<0.001) and negatively with DHEAS (P<0.001). Multiple logistic
regression analysis maintained the positive correlation between 9am post
ODST cortisol with age (OR 1.066 P=0.004) and longest radiological tu-
mour diameter (OR 1.168 P<0.001).

A high aldosterone renin ratio was found in 36% of patients. Out of these
patients, 22% also had a level of cortisol following overnight dexamethasone
suppression of more than 50 nmol/l.

Conclusion

Interesting correlations between biochemical and radiological parameters
in patients with adrenal adenomas have been established. The correlation
between 0900 h cortisol following the overnight dexamethasone suppression
test and age is not documented in the literature.
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Aetiological diagnosis of Cushing’s syndrome : A trap for the unwary
Safa Khaldi, Haythem Jenzri, Maria Abouloula, Hanéne Sayadi & Ines
Khochteli

University Hospital Fattouma Bourguiba Monastir, Departments of Internal
Medicine and Endocrinology, Monastir, Tunisia

Introduction

Cushing’s syndrome denotes pathologic hypercortisolism as a result of ex-
cessive adrenocorticotropic hormone (ACTH) production or autonomous
adrenal production of cortisol according to the ACTH levels. However, 30%
of the patients with CS have ACTH levels in the ‘grey zone’ (5-20 pg/ml),
thereby posing a challenge in establishing the aetiological diagnosis.

Case presentation

A 20-year-old woman presented to our departement with the complaint
of weight gain, facial plethora and spaniomenorrheaof 6 months duration.
There was no previous medical or surgical history, no family history for
endocrine disease. On examination, she had facial plethora, moon facies,
centripetal obesity and purple striae on the abdomen and the four limbs. The
rest of the exam was within normal limits. Investigations showedno suppres-
sion of cortisol after low dose dexamethasone confirming hypercortisolism.
Early morning ACTH was 17,9 pg/ml. MRI of sella showed lesion on the left
side of the pituitary measuring 5 mm. Since the ACTH level was in the gray
zone, the dosage was controlled showing a low level (1,1 pg/ml) confirmed
by a third ACTH sample (5,38 pg/ml). Computed tomography for adrenal
gland showed a left adrenal mass, 4.4 cm in diameter (arrow), with a density
of 30 Hounsfield units and a washout of contrast about 62% at 15 minutes.
The diagnosis of pituitary ACTH-independent Cushing’s syndromewith pi-
tuitary incidentaloma was considered. The patient was subjected to surgery.
The resected mass measured 5 cm. Histopathological examination was sug-
gestive of adrenocorticaladenoma with modified Weiss score of 2/7.Post-
operative hormonal evaluation showed 08:00 hours serum cortisol at 43.6
nmol/l and hydrocortisone supplementation was continued.
Discussion-conclusion

Cushing’s syndromeis a challenging disease to diagnose. The most common
cause is Cushing’s disease accounting for 70-80% of the cases. Adrenal
causes contribute 15-20%.The ACTH value of <5 pg/ml is suggestiveof
ACTH-independent Cushing’s syndrome, while ACTH value of >20 pg/ml
is suggestive of ACTH-dependent, and the levels between 5 and 20 pg/ml
arein the ‘grey zone’. In this case, testsshould be repeated multiple times
and clinicians should be cautious about the possibility of technical errors
in any measuring systems. The presence of a pituitary microadenoma, if
<6 mm in size, may be an incidental finding in this scenario and can be
present in 3—27% of the healthy population. Therefore,multiple samplings
for ACTH and adrenal imaging should be performed to exclude ACTH-in-
dependent CS.
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factor for liver steatosis?
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Klaus Badenhoop & Joerg Bojunga
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is the most common liver disease
affecting up to 30% of the population in western countries. Previous studies
have demonstrated that increased glucocorticoid levels play an important
role in the development of obesity, hyperglycemia, dyslipidemia, insulin re-
sistance, as well as NAFLD. However, the effects of glucocorticoid substitu-
tion on the liver in patients with primary or secondary adrenal insufficiency
have been rarely examined.

Objective

To investigate the impact of glucocorticoid replacement therapy in patients
with primary or secondary adrenal insufficiency on developing NAFLD or
liver fibrosis

Methods

Association between the grade of hepatic steatosis and the dose of hydro-
cortisone replacement therapy was investigated in n=96 patients suffering
from primary or secondary adrenal insufficiency. The grade of liver steatosis
was determined by using an ultrasound-based vibration-controlled transient
elastography device called controlled attenuation parameter (CAP). CAP
was adjusted for body weight, body mass index and waist circumference.
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Additionally, we examined the association between HOMA-Index, hyper-
tension, hyperglycemia and dyslipidemia and the dose of glucocorticoid
replacement therapy.

Results

There was no significant correlation between the grade of liver steatosis
measured with CAP and the daily dose of glucocorticoid replacement ther-
apy. There was also no significant correlation between the CAP value and
the product from the duration of glucocorticoid intake in years and the daily
dose of glucocorticoid replacement in mg hydrocortisone equivalent as a
marker for cumulative glucocorticoid dose. However, CAP showed a strong
correlation with waist circumference (P<0.001), BMI (P<0.001) and body
weight (P<0.001). There was a moderate relationship between CAP and
the metabolic syndrome (P <0.001), hypertension (P=0.031) and the level
of triglycerides (P=0.008). On multiple regression analysis, only waist cir-
cumference (P<0.001) and dyslipidemia (P=0.012) remained significantly
associated with CAP. HOMA-Index, hypertension, hyperglycemia and dys-
lipidemia showed no association with the dose of glucocorticoid replace-
ment therapy.

Conclusion

Glucocorticoid replacement therapy in a physiological daily dose of 15 mg
to 30 mg hydrocortisone equivalent seams not to raise the risk of developing
NAFLD. Patients suffering from liver steatosis mostly have metabolic risk
factors such as obesity, dyslipidemia or hypertension.
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Purpose

To evaluate differences in the prevalence of autonomous cortisol secretion
(ACS) and related comorbidities between patients with unilateral and bilat-
eral adrenal incidentalomas (AI).

Methods

Seven Spanish institutions participated in this institutional review board-ap-
proved retrospective study for patients with Al. 342 patients with one or
more Al >1 cm evaluated by participating physicians between 2001 and
2019 were subject to inclusion. Patients with adrenal lesion detected in the
study of extension of an extra-adrenal cancer, with predisposing adrenal he-
reditary syndromes, manifest functioning Al or missing values in the Img
dexamethasone suppression test (DST) were excluded. ACS was defined as
lack of cortisol suppression after DST in the absence of Cushing Syndrome
data. Different cortisol DST thresholds were evaluated: 1.8, 3.0, and 5.0 pg/
dl. Diabetes, hypertension, dyslipidemia, cardiovascular and cerebrovascu-
lar disease, and obesity were considered ACS related comorbidities.
Results

A total of 256 patients (155 females, 60.6%) were enrolled in the study. 209
(81.6%) had unilateral and 47 (18.4%) bilateral Al. Prevalence of ACS using
1.8 pg/dl, 3.0 pg/dl and 5.0 pg/dl DST threshold was 40.6%, 18.8% and
9.4%, respectively. The prevalence of ACS was significantly higher for bilat-
eral Al (3.0 pg/dl) (31.9% vs 15.8%, P=0.010). Bilateral ACS Al present-
ed higher risk of diabetes vs unilateral ACS Al (53.3 vs 18.2%, P=0.013)
(3.0 pg/dl) and of obesity (71.4% vs 29.4%, P=0.058) (5.0 ug/dl). ACS
(1.8 pg/dl) was associated with diabetes (OR=1.8, 95% CI=1.01-3.13)
and cerebrovascular disease (5.0 pg/dl) (OR=5.3, 95% CI=1.24-22.78)
but not with other comorbidities regardless of DST threshold. Patients with
ACS (1.8 pg/dl) had lower DHEAS (54.9 vs 121.7 pg/dl, P=0.009) and
ACTH levels (13.9 vs 21.8 pg/ml, P=0.001); higher 24-hour urinary free
cortisol (77.5 vs 45.3 ug/24 h, P=0.056) and were larger (25.0 vs 20.0 mm,
P=0.002). Tumor size was negatively correlated with DHEAS (r,=-0.16,
P=0.051); and positively with DST (r,=0.18, P=0.014). However, no an-
alytical or radiological differences were found between bilateral and uni-
lateral AT (P>0.05), except for DHEAS (162.0 vs 78.6 pg/dl, P=0.009).
During follow-up (mean=57.9 months), 6 (6.7%) Al grew (>10 mm); 3
(2.0%) non-functioning AI developed ACS (1.8 pg/dl); and 18.4% devel-
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oped new comorbidities, being significantly more frequent in patients with
ACS (1.8 ug/dl) (28.9% in ACS vs 11.2% in non-functioning, P<0.001).
Bilaterality was not associated with tumor growth, or development of ACS
or comorbidities.

Conclusion

We found higher prevalence of ACS in bilateral compared to unilateral Al,
and an increased risk of diabetes and obesity in Al, but not of growth or
development of new comorbidities during follow-up.
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How innocent are nonfunctioning adrenal incidentalomas?
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Gogas', Eva Kassi' & Anna Angelousi'
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Context

Adrenal incidentalomas (AI) can be found in 3—10% of the general popu-
lation. The vast majority of them (70%) represents nonfunctioning adrenal
incidentalomas (NFAI). Although several comorbidities have been studied
in patients with autonomous cortisol secretion (ACS) there are limited data
for those with NFAL

Aim

To study metabolic disorders frequency in patients with AI and especially
NFAL

Design

Retrospective study.

Methods

Seventy Al and 50 controls were recruited from the 1st Department of In-
ternal Medicine in “Laiko” Hospital, Athens (Greece). NFAI were selected
based on current guidelines. The control group was selected based on nor-
mal adrenal imaging exams (Computerized Tomography (CT)). Patients and
controls were matched forage, sexand menopausestatus. Patients receiving
any medication that could affectcortisol levels were excluded.

Results

Sixty patients (86%) presented NFAI and 10 patents ACS AI (14%). The
27% of the patients were diagnosed with bilateral Al and were more com-
monly classified as ACS compared to NFA (P=0.005). Adrenocorticotropic
hormone (ACTH), urinary free cortisol levels (UFC) and cortisol levels after
(1 mg-ODST) differed significantly between NFAI and ACS Al (P<0.05)
as it was expected,in contrast with morning cortisol levels (P=0.48). Al
size was higher in ACS compared to NFAI (P=0.009). The patients bear-
ing NFAI and ACS Al had higher Body Mass Index (BMI) (P=0.048 and
0.02 respectively), higher fasting blood glucose (P=0.009 and 0.03) and
HblAc compared to controls (P=0.04 and P=0.05, respectively). The
presence of NFAI was correlated with higher incidence of diabetes melli-
tus and hypertensioncompared to controls (33% vs 10%,and 37% vs11%,
respectively). Serum cortisol levels in 1-mg ODST in NFAI group although
normal (<1.8mg/dl) were positively correlated with Hb1Ac levels (r=0.66,
P=0.05). No other metabolic disorders (i.e. dyslipidemia, osteoporosis)
were correlated with the presence of AL

Conclusions

The frequency of ACS among patients with AI is not negligible. Patients
with NFAI exhibitmore commonly glucose metabolism disorders and obe-
sity as compared to controls. Further investigations with larger sample are
necessary to elucidate the aetiopathogenesis of metabolic disorders in this
population.
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Background

The high prevalence of chronic disease urges for new ways of working with
our patients as active members of the health care team to better design pro-
cesses for ongoing supportive treatment. Our Division of Endocrinology &
Metabolism at the University of Alberta prioritized the need to improve care
for those living with adrenal insufficiency (AI). We have worked with Al
patient partners to address learning needs and priorities of our patients, their
caregivers, and health professionals.

Methods

We created a Divisional Quality Improvement (QI) team and trained mem-
bers in theEvidence-based Practice for Improving Quality program (www.
epiq.ca). For needs assessment and to better understand our local clinical
context, we surveyed local endocrinologists on their current management
approach for Al patients. In order to check provider assumptions and to en-
sure patient-centred care, we partnered with Human-Centred Design team
and started Al patient engagement in a workshop series. We reviewed re-
sources available in Canadian and international societies as a group, and
used human-centred design methods to co-create new educational materials
for improved Al shared decision making.

Results

15 endocrinologists filled the survey, revealing that existing endocrinologist
practice and materials provided are variable and inconsistent. Five patient
partners from the Canadian Addison Society joined our QI team. Using hu-
man centred design methods to review reported endocrine practice and ex-
plore needs and wants from the patient perspective. Our QI team prioritized
development ofemergency room (ER) Al material and created an emergency
card and emergency letter. We incorporated feedback from ER physicians
and nurses to ensure end-user clinical acceptability.

Conclusion

The goal of these human-centred co-creations is to ensure that the Al re-
sources support the educational needs of both patients living with chronic
disease and clinicians during a clinical encounter. We believe materials de-
veloped from our collaborative approach incorporating cumulative experi-
ence and expertise from all stakeholders will result in improved care for our
patients. Our QI team is working on a resource dissemination plan.
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Study of effect of whitening creams on serum basal cortisol level in
egyptian females

Hany Khairy, Yara Eid, Iman Zaky, Merhan Samy & Mohammed Omar
Ain Shams University Faculty of Medicine, internal medicine, Cairo, Egypt

Background

Topical corticosteroids (TCs) are widely used as depigmenting agents alone
or in combination with other fairness creams. However, its use may cause
secondary adrenocortical insufficiency.

Objective

The aim of the present study is to evaluate the relationship between practice
of whitening creams (Topical Corticosteroids) and serum cortisol level in a
sample of healthy females at Ain- shams University hospital.

Methods

‘We recruited 45 subjects practice whitening creams (TCs) for three months
or more; matched with a healthy control group consists of 45 participants.
Blood pressure BMI and early morning basal serum cortisol level (0800 h).
Blood glucose, serum Na, and serum K were measured.

Results

Early morning serum cortisol level was statistically insignificant among
subjects practice whitening creams with TCs vs healthy controls (P value
0.307). However, there were 7 out of 45 participants in the study group
(15.6%) while none (0%)of the control group had low serum cortisol level
(< 5mg/dl) with highly statistically significant difference (P value <0.001).
In comparison and data analysis between subjects of the study group re-
garding practice duration, used quantity, application frequency, and method
of exposure, there was high statistically significant difference between sub-
jects with normal cortisol level vs subjects with low cortisol level (P value
<0.001). There were, no significant difference found regarding BMI, and
arterial blood pressure between study group and controls.

Conclusion

Whitening creams abuse especially high potency TCs among Egyptian fe-
males may induce adrenal gland insufficiency.

Keywords: Serum cortisol level, Whitening creams, TCs.
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A congenital adrenal hyperplasia patientpresented with myocardial
infarction due to inadequate glucocorticoid therapy

Meliha Melin Uygur & Ali Dogan
New Century University Hospital Gaziosmanpasa, Turkey

Congenital adrenal hyperplasia (CAH) refers to an autosomal recessive
condition due to 21 hydroxylase (210HD) deficiency, is characterized by
impaired biosynthesis of glucocorticoid and mineralocorticoid. The conse-
quent increase in the ACTH leads to bilateral adrenocortical hyperplasia and
hyperandrogenism. Nonclassic CAH (NCCAH) manifests with a less severe
clinic that presents later in life with the sympthoms of excessive androgen
production. Clinical features include premature pubarche,acne, accelaration
in bone age. Although this group often does not require continuous glu-
cocorticoid (GC) replacement, most of the patients with NCCAH receive
GCs for different range of durations. Overtreatment with GCs might lead to
increases in cardiovascular risk factors. In contrast, insufficient GC therapy
can lead to androgen excess,infertility,development of adrenal crest tumors.
Our case, a thirty-seven year old male, presented with acute chest pain in the
emergency room. Electrocardiographic evidence of ST-segment elevationin
leads II, III and elevation in cardiac biomarkers correlated with acute inferior
ST-elevated miyordial infarction. Coronary reperfusion was performedwith
primary percutaneous coronary intervention to the infarct-related circumflex
artery. In his medical history,he was diagnosed CAH at the age of ten but he
gave up the glucocorticoid therapy four years ago. He was married with two
children, both daughters (eight years old and five yerars old). His weight was
92 kg, height was 150 cm. Waist circumferencewas 112 cm. His body mass
index was 40.8 kg/m? and his waist to height ratio was 0.74 kg/cm which
were shown to be associated with an increase in insuline resistance. There-
sults of the biochemical evaluations of the patient are presented in Table-1
which were more consistent with NCCAH according to moderate elevation
in 17-OH progesterone levels. We planned genetic consultation. Low dose
GC treatment and metformin was started along with antithrombotic therapy,
regular endocrinologic follow-up was arranged. The increased cardiovascu-
lar risk in CAH patients mainly attributed to GC overtreatment in studies.
In our case cardiovascular morbidity may be consistent with adrenal hypo-
function and androgen excess, which may both lead to insulin resistance.
It is essential to follow-up patients with CAH in terms of cardiovascular
morbidity whether on GC treatment or not.

Table 1 The biochemical results of the patient.

Glucose 87 mg/dl
Triglyceride 411 mg/di

Troponin T 1,34 ng/ml (0-0,014)
17-OH Progesterone 251,47 ng/ml

ACTH 112,7 pg/ml

Cortisol 3.42 ug/di

Total Testosterone 1.19 ng/ml
DHEA-SO4 198 ug/dl
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Introduction

Betablockers are not a first-line antihypertensive therapy, although they have
specific cardiological indications. The use of betablockers, especially the
non-selective ones, may be associated with paradoxical hypertension, due to
unopposed alpha-adrenergic peripheral vasoconstriction.
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Methods

Review of the patient’s Clinical Record and of the relevant literature.
Results

Clinical Case: A 66 year old woman was referred to our Outpatient Hy-
pertension Clinic for evaluation of severe hypertension. She had no known
allergies, did not smoke, her plasma glucose andlipid profile were normal,
had underwent surgery of varicose veins in both legs. Her treatment included
calcium plus vitamin D for osteopenia and alprazolam for anxiety (she was
the main caretaker of her husband who had severe cognitive impairment).
She did not take SSRI or MAO inhibitors. In the last two years she com-
plained of uncontrolled hypertension in spite of multiple treatments, weight
loss of about 3 kg, anxiety, tachycardia and tremor. She had consulted a pri-
vate cardiologist, who ordered a transthoracic echocardiogram and a 24 hour
ABPM. Both were reported as normal and she was prescribed propanolol.
With this treatment she hads severe hypertensive episodes with SBP up to
250 mmHg with holocraneal headache, with pallor and nausea. Her blood
pressure in our clinic was 136/81 mmHg, heart rate 77 bpm, her body mass
index was normal and the physicalexamination was unremarkable. Lab tests
(including plasma aldosterone and renin) were normal except for very high
plasma normetanephrine (481.2 pg/ml, range 18—111) and slightly elevated
metanephrine (64.9 pg/ml, range 12-60) The presuntive diagnosis is phae-
ochromocytoma/paraganglioma, as plasma normetanephrine was very high
and the paradoxical hypertensive response to propanolol is characteristic.
Abdominal CT and MIBG gammagraphy have been ordered and treatment
with doxazosine has been instaured.

Conclusion

Betablockers should not be used in patients with uncontrolled hypertension
in the absence of specific cardiological indication, until phaeochromocyto-
ma/paraganglioma is ruled out. In the absence of alpha blockade, beta block-
ade may trigger severe hypertensive crisis.
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Introduction

Phaeochromocytomas are mostly benign tumours with origin from chro-
maffin tissue of adrenal glands, whereas paragangliomas aretumours locat-
ed along the sympathetic or/and the parasympathetic chain. Generally they
are quite rare neoplasms with ability of producing, storing and secreting of
catecholamines. Predominatingly they are sporadic, but in some cases they
may develop in progress of particular genetic syndromes, such as multiple
endocrine neoplasia type 2 (MEN II), neurofibromatosis type 1 (NF-1), Von
Hippel-Lindau disease or Carney’s Syndrome. Different defects in succinate
dehydrogenase gene (SDH A, B, C, D) may be also detected. In this paper
we would like to present a case of familiar PPGLs.

Case study

28-year-old woman with history of hypertension diagnosed during preg-
nancy, persistent after childbirth, was admitted to Chair and Department of
Endocrinology of Medical University of Lublin (Poland) with suspicion of
phaeochromocytoma. About 28 X 22mm lesion was visualised in right adre-
nal gland in routine ultrasonography imaging. In CT scannning performed
in further stage of diagnostics, focal lesion of right adrenal gland about 37 x
31 mm in diameter and density about 37j.H. was detected, what aroused sus-
picion of pheochromocytoma. In diurinal urine collection elevated concen-
tration of metanephrines, especially normethanephrine was detected. Patient
was successfully operated after pharmacological preparation with doxaz-
osin. Diagnosis of phaeochromocytoma was histopathologically confirmed.
Simultaneously, 18-year-old man, the brother of above woman, was diag-
nosed with the presence of paraganglioma 56 x 26 X 28 mm in size of left
side of his neck. Again elevated concentration of metanephrines, especial-
ly normethanephrine were detected in urine. Histopathological assessment
after operation confirmed diagnosis of paraganglioma. At contiuous clini-
cal and biochemical observation remain lesions in abdominal cavity of the
patient.
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Multiple neoplastic lesions originate from chromaftin tissue, present in sib-
lings raise suspicion of familial PPGLs.

Conclusions

Pheochromocytomas and paragangliomas are extremely rare lesions de-
rived from chromaffin-tissue with or without hormonal activity. In about 40
percent of cases, PPGLs are caused by a single driver germ line mutation.
According to this data, patients with confirmed genetic mutations not only
require more intensified follow-up, but also screening of family members
is needed.
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Introduction

Pheochromocytoma is a functional catecholamine producing tumor that
originates from adrenal chromaffin cells and is an extremely rare cause of
ectopic Cushing syndrome. We report clinical case of adrenal incidentaloma
with the evidence of both pheochromocytoma and sub-clinical Cushing’s
syndrome.

Observation

A fifty-two year-old female patient was referred to our institution because of
an incidentally discovered right adrenal mass. Although she had mild hyper-
tension, she had no signs of excessive production of either catecholamines
or adrenocortical steroids. Abdominal computed tomography revealed right
adrenal solid mass with the diameter of 6 cm. The tumor was visualized as a
heterogeneous mass with a central area of necrosis. Left adrenal gland was
normal. The laboratory data demonstrated three times raised twenty four
hours urinary fractionated metanephrines with non-suppressible serum cor-
tisol after two-day low-dose dexamethasone suppression test. Her basal cor-
ticotrophin concentration was nineteen pg/ml. Pituitary magnetic resonance
imaging (MRI) did not reveal any lesion. After pre-operative management
with alpha blocker, she underwent laparoscopic right adrenalectomy. The
pathologist concluded that the lesion was pheochromocytoma . The patient
developed adrenal insufficiency after surgery and required glucocorticoid
replacement therapy for eight months.

Discussion

Patients with ACTH-secreting pheochromocytoma are seen in five per cent
of patients with the ectopic Cushing syndrome, and pose distinctive diagnos-
tic and management challenges, but if diagnosed early and managed inten-
sively they should be curable by surgery.

Conclusion

This case represents a very rare cause of ectopic Cushing syndrome caused
by an ACTH producing pheochromocytoma. Extensive hormone profile
evaluation should be carried out in all adult patients presenting with an adre-
nal mass independent of their clinical presentation.
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Introduction

Severe haemorrhage from an adenoma is rare and potentially fatal. We re-
port an unusual case of idiopathic unilateral severe adrenal haemorrhage
from a non-functioning adrenal adenoma which was incidentally discovered
12 years earlier.

Case Presentation

A 59-year-old female was admitted to the hospital for a severe sudden on-
set of abdominal pain associated with vomiting. About 12 years ago, she
was found incidentally to have a left adrenal adenoma of 2x1.7 cm of 8
Hounsfield Unit when she underwent CT abdomen investigating for anae-
mia. The adrenal hormonal work up of 24 h urine catecholamine and meta-
nephrine, 24 h urine free cortisol and aldosterone-renin were unremarkable.



A repeat CT scan at 8 months later showed a stable adrenal lesion and she
was discharged to her general practitioner. Her only other past medical his-
tory was diet-controlled hyperlipidaemia. She did not have hypertension,
diabetes or obesity and did not take any medications. She did not have any
symptoms to suggest pheochromocytoma. She denied any weight changes,
fever or trauma. An urgent CT scan revealed a 9.7 X 7.2 cm acute haema-
toma in the left upper quadrant of the abdomen, likely related to a ruptured
adrenal nodule. Her blood pressure inpatient was raised at 142—189/70-80
mmHg, likely due to the catecholamines release from adrenal haemor-
rhage. She was started on doxazosin to maintain normotension. 24 h urine
catecholamines and metanephrines collected at 2nd day of admission were
mildly raised which was appropriate for that level of stress (<1.5 times up-
per limit of normal). Her plasma free metanephrine (<0.20 nmol/l) and free
normetanephrine (0.5 nmol/l) were normal. She did not have biochemical
evidence of Cushing syndrome, hyperaldosteronism or hyperandrogenism.
MRI adrenals performed on day 7 confirmed the enhancing left adrenal mass
as the source of haemorrhage. Her abdominal pain resolved within the week
and she was discharged well. Serial imaging of the adrenals using CT scan
at 4 weeks and 5 months showed that the left adrenal size became progres-
sively smaller, at 7 X 3.3 cm and 2.1 x 2 cm respectively. Her blood pressure
control improved and she required only a low dose nifedipine 30 mg for
control of hypertension at 5 months of follow up.

Conclusion

Idiopathic unprovoked adrenal haemorrhage from a non-functioning adrenal
adenoma 12 years later can occur, suggesting that a longer follow up of
adrenal adenoma should be considered before discharge.
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Introduction

Extrapulmonary manifestations of tuberculosis can cause a diverse range
of atypical presentations, depending on the system involved. Involvement
of lymph nodes, pleura, central nervous system and bone are some of the
organs that are well-described in the literature. This leads to a diverse range
of presentations which can misguide diagnosis unless there is a high index
of suspicion. Endocrinological manifestations are rare, but can occur up-
onhaematogenous dissemination of Mycobacterium tuberculosis in miliary
tuberculosisto well-vascularised organs such as the adrenals, presenting with
adrenal insufficiency or Addisonian crisis acutely.

Case description

We present the case of a 59-year-old man of South Asian origin, who pre-
sented in adrenal Addisonian crisis with a history of a significant, uninten-
tional weight loss. He presented with classical signs of hyperpigmentation
of the skin, hyponatraemia, hyperkalaemia and hypotension. A diagnosis
of miliary tuberculosis was made based upon imaging, with suspected in-
volvement of the adrenal glands. The patient improved with anti-tuberculo-
sis chemotherapy and corticosteroid supplementation. The patient also later
experienced tonic-clonic seizures and an altered personality, and magnetic
resonance imaging later revealed several tuberculomas. The seizures were
managed with levetiracetam, and corticosteroids were used to control tuber-
culoma development. Weaning of corticosteroids was necessary to conduct
a short synacthen test. However, this repeatedly led to the patient being ad-
mitted on further occasions, presenting with similar signs of adrenal insuffi-
ciency. Eventually when a short synacthen test was conducted, it was able to
demonstrate a lack of a cortisol response, which combined with high levels
of adrenocorticotrophic hormone and bilaterally enlarged adrenals, suggest-
ed the patient was experiencing primary adrenal insufficiency secondary to
extrapulmonary tuberculosis of the adrenals.

Discussion

The systemic manifestations of tuberculosis are complex, with little lit-
erature available regarding the involvement of adrenal glands. This case
report describes the progression of possibly long-standing miliary tuber-
culosis to cerebral tuberculoma and adrenal tuberculosis, likely through
lymphohaematogenous spread. Immunosuppressive therapies and the HIV/
AIDS pandemic is likely to increase the incidence of unusually presenting
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extrapulmonary manifestations of tuberculosis. Therefore, it is important to
acknowledge adrenal insufficiency and seizures as potential presentations of
tuberculosis, particularly in the context of disseminated miliary tuberculosis.
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The classic episodic triad of headache, sweating and palpitations facilitates
the diagnosis of phacochromocytoma. The absence of these symptoms can
lead to misdiagnosis in patients with uncommon symptoms attributable to
phaeochromocytoma. We present such a case.

Case report

A 64 year old man was referred to endocrinology having been coincidentally
found to have a right adrenal mass with features of a phacochromocytoma.
He was asymptomatic and engaged in regular formal exercise. Hyperten-
sion diagnosed seven years earlier was treated with bisoprolol, amlodip-
ine and losartan. Five years earlier multiple cerebral infarcts were found
on presentation with sequential neurological deficits. Our biochemical and
imaging investigations confirmed a diagnosis of solitary phaecochromocyto-
ma.24 hour blood pressure monitoring revealed extreme lability exceeding
the normal limits of cerebral autoregulation of blood flow.24 hour electro-
cardiography revealed episodes of asymptomatic trigeminy and ventricular
tachycardia. Alpha blockade with doxazosin improvedblood pressure labil-
ity with resolution of arrhythmias prior to laparoscopic adrenalectomy. At
the time of diagnosis of multiple cerebral infarcts the stroke team initially
found mild weakness and reduced sensation in the right arm. A diagnosis
of cervical myelopathy was supported by finding degenerative changes on
x-ray. One week later he developed visual disturbance and was found to
have a left homonymous hemianopia. CT brain confirmed infarction in ar-
eas perfused by the middle cerebral artery. MRA was normal but MRI con-
firmed right parietal, occipital and cerebellar infarcts. These findings led to
extensive investigations with involvement of cardiologists, haematologists
and neurologists. Such investigations excluded vasculitis, thrombophilia,
diabetes, HIV and sarcoid.4-D cerebral CT angiography, transthoracic and
transoesophageal echocardiography were normal. Seven day electrocardi-
ography detected asymptomatic episodes of atrial fibrillation and complex
ventricular tachycardia. Repeat MRI confirmed a new large pontine infarct.
Throughout the investigations blood pressure ranged from 108/61 mmHg
to 130/80 mmHg. He was discharged to primary care following anti-coag-
ulation with warfarin with a putative diagnosis of multiple cerebral infarcts
secondary to embolic events.

Discussion

This case confirms the presentation vagaries of phaecochromocytoma, it
remains “the great mimic”.Colleagues who managed him previously con-
firmed a failure to “think of it”, particularly in view of the apparently normal
blood pressure levels. It behoves endocrinologists to highlight the protean
manifestations of phaeochromocytoma, particularly in patients with unex-
plained cerebrovascular events and arrhythmias.
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Introduction

The introduction of immunotherapy with checkpoint inhibitors for oncolog-
ic diseases has improved the survival and quality of life of our patients; how-
ever, these therapies are frequently associated with autoimmune endocrine
disease.
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Methods

Revision of the patient’s clinical record and the related literature.

Results

Clinical Case : An 88-year old woman was referred to our Endocrinology
Clinic because of a PET image suggestive of bilateral adrenitis. Her history
included essential hypertension and dyslipidaemia, treated only with enal-
april 20 mg and atorvastatin 20 mg daily. She had been diagnosed in 2015 of
melanoma with primary lesion in the right foot and extensive systemic me-
tastases. She was treated with stereotactic body radiation therapy (I-SRBT)
and conventional chemotherapy, plus eight cycles of pembrolizumab. Af-
terwards her melanoma was in complete remission, and the patient was
asymptomatic except for asthenia and right malleolar oedema. A control
PET was performed, showing bilaterally enlarged non-nodular adrenals
(SUVmax 4.1 right adrenal, 5.8 left), suggesting bilateral adrenitis elicit-
ed by immunotherapy. Lab tests showed normal adrenal axis function, with
glomerular filtration rate (CKD-EPI) 52 ml/min 1.73 m?, Na* 142 mEq/l, K*
5.5 mEq/1, cholesterol 211 mg/dl, triglycerides 113 mg/dl, ACTH 12.6 pg/
ml, cortisol basal 17.3 pg/dl. At this point she was referred to our Endocri-
nology Clinic. The presumptive diagnosis was bilateral adrenitis attributable
to immunotherapy, without clear clinical or analytical manifestations. We
ordered new lab tests. 2 months later the patient had very low fasting plasma
cortisol (2.90 mg/ml) and aldosterone (3.7 ng/dl) with normal plasma ions,
but her asthenia had improved, and she remained without treatment. A new
lab control 2 months afterwards showed full recovery of her adrenal function
(aldosterone 31.5 ng/dL, test ACTH — cortisol: 19.6, 25,10 and 24.7 mg/
dl at 0’, 30’ and 60’, while a new PET scan showed lower adrenal activity
(SUVmax 2.74 left, 2.24 right).

Conclusions

The new checkpoint inhibitors such as pembrolizumab unleash an autoim-
mune aggression against the neoplastic cells, but collateral damage is fre-
quent and autoimmune disease affecting the thyroid, the adrenal glands, the
hypophysis and/or the endocrine pancreas is a common occurrence. The pe-
culiarity in our patient was that there was evidence of drug-induced adrenitis
before the biochemical and clinical manifestations were apparent.
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Introduction

Primary aldosteronism is characterized by hypertension and accounts for
about 10% of hypertensive patients. Post-operative hypoaldosteronism is
well documented in cases within the past 3 years of unilateral adrenalectomy
for aldosterone-producing adenomas.

Case report

We present the case of a 46-year-old patient with a 10-year history of hyper-
tension and hypokalaemia (1.9 mmol/l) with normal renal function. Serum
aldosterone was high with low renin activity leading to high aldosterone to
renin ratio. Serum creatinine was 67 umol/l. CT abdomen showed 1.5 cm
hypodense left adrenal mass. Post unilateral adrenalectomy he had reduc-
tion in the blood pressure, became eukalemic. After 8 weeks of adrenal-
ectomy patient developed hyperkalemia (6.4 mmol/l) and increased serum
creatinine (161 umol/l). Nephrology was recommended furosemide 80 mg
daily. After furosemide, his kalium dropped to 5.8 mmol/l, creatinine to 149
umol/l. After 9 weeks, he presented to our department with muscle cramps,
weakness, intermittent cardiac arrhythmia, and hyperkalemia (6.2 mmol/l),
hypocalcaemia (1.82 mmol/l), hyperphosphatemia (1.9 mmol/l), the serum
creatinine (158 umol/l) and parathyroid hormone (135 pg/ml) were high,
aldosterone (16.3 pg/ml) and 25(OH)D (11.4 ng/ml) were low. After fluid
resuscitation he was started on fludrocortisone 0.1 mg, calcium carbonate
1500 mg daily, and cholecalciferol 50.000IU weekly. His furosemide was
reduced to 20 mg in a day. Two weeks later his creatinine was 126 umol/l,ka-
lium 5.3 mmol/l, calcium 2.2 mmol/l, phosphat 1.6 mmol/I. His blood pres-
sure was 138/85;therefore, he was switched to furosemide 20 mg once daily.
Two months later his serum creatinine was 109 umol/l, kalium 4.8 mmol/l,
calcium 2.31 mmol/l, phosphat 1.35 mmol/l, parathyroid hormone 83 pg/
ml, 25(OH)D 29.1 ng/ml and so a dose reduction in fludrocortisone was
attempted but at 0.05 mg per day, her kalium promptly rose to 5.2 mmol/l
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with creatinine 118 umol/l. The furosemide was stopped and fludrocortisone
dose increased again with similar normalization of kalium and creatinine.
Two months later off of the fludrocortisone 0.1 mg, his blood pressures were
145/85 and a dose reduction in fludrocortisone was attempted again. During
the last 5 weeks on fludrocortisone 0.05 mg daily andcholecalciferol 10.000
TU weekly, his blood pressures (120-130/70-75), kalium (4.9-5.0 mmol/l),-
calcium (2.34 mmol/l),parathyroid hormone (54 pg/ml) have been normal
with stable renal function (creatinine 100-103 umol/l).

Conclusion

Screening of developing post-operative hypoaldosteronism with hyperkale-
mia should be actively considered in high-risk patients.
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Introduction

Adrenocortical carcinoma (ACC) is a rare and aggressive tumor, with a poor
prognosis and median survival of 3—4 years. Complete surgical resection is
the only possibility of cure. The rate of post-surgical recurrence is high, so
adjuvant treatment with mitotane plays a key role.

Objectives

To evaluate predictive factors of response to adjuvant treatment with mito-
tane in monotherapy in patients that underwent surgical resection of ACC.
Material and methods

Retrospective study of medical records of ACC patients from March/1991
to May/2019. Analysis of clinical, biochemical, imaging and anatomo-
pathological variables (Ki-67 and Weiss score) and their predictive role in
response to adjuvant treatment with mitotane. Some patients did not have
a description of all Weiss criteria. Results with P<0.05 were considered
statistically significant.

Results

Of the 34 patients, 22 were excluded (4 were not operated and 18 received
mitotane in combination with chemotherapy and/or metyrapone and/or ra-
diotherapy). Twelve patients were included. The average age at diagnosis
was 50.5%14.6 years, with 83.3% being female. At presentation 50.0% of
patients had symptoms of hormonal hypersecretion, 25.0% had constitution-
al symptoms and 25.0% were diagnosed as incidentaloma. The laparotomy
was the preferred surgical approach (n=7; 58.3%). Complete tumor resec-
tion occurred in 8 patients (72.7%). The initial median dose of mitotane was
1.5 g/day (IQR:1.5), with an average maximum dose of 4.4+2.6 g/day (min-
imum: 2.0; maximum: 8.0). The average time interval to reach the maximum
daily dose of mitotane was 4.7+3.9 months, with an average maximum mi-
totanemia of 14.5+7.7 mg/l. 83.3% of patients reported treatment-limiting
adverse effects, with a predominance of gastrointestinal effects. The median
duration of therapy was 12 months (IQR:38.0; minimum: 1.0/maximum:
68.0). 25.0% had a complete response, without evidence of disease until the
present time. The median survival was 18 months (IQR:38.3; minimum: 4.0/
maximum: 113.0). In the univariate analysis, only the presence of atypical
mitoseswas significant. The disease persisted in all cases with it vs 33% in
the absence of atypia (P=0.023). Gender, age, other imaging and anato-
mopathological characteristics, hormonal statusin the preoperative period,
initial dose of mitotane, level of mitotanemia, and time to maximum dose or
duration of therapy, were not predictive of the response.

Conclusions

In this study, the presence of atypical mitoses was the only significant sur-
vival predictor. Mitotanemia at the lower limit of the therapeutic window
or even lower and the small sample size conditioned by the rarity of the
pathology may have contributed to the results.
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Introduction

Adrenocortical carcinoma is a rare endocrine disease characterized by an
aggressive behaviour with a poor prognosis. Clinical experience, even with
a little number of patients, has enhanced knowledge about this malignancy,
in most cases challenging.

Objective

Characterization of patients with adrenocortical carcinoma followed at the
endocrine department of a hospital centre, between 1991 and 2019.
Methods

Retrospective cohort study, based on clinical records of patients with histo-
pathologic confirmed result of adrenocortical carcinoma. Statistical analyses
with SPSS v.25.

Results and conclusion

We obtained 34 patients: 79.4% female, mean age at the diagnosis
50.03+13.02 years. Clinical presentation: 50% (n=17) - symptoms of ad-
renal hormone excess, 32% (n=11) - low back/abdominal pain or weight
loss, 18% (n=6) - adrenal incidentalomas. Computerized tomography scan
(CT) data: mean tumour size - 10.5+4.2 cm, necrosis imaging- 80%, CT
density >10UH - 100%, additional invaded organs — 35.3% (mainly kidney
and inferior cava vein), metastases at the diagnosis — 26.5%. Laboratory
analysis: functional tumours (71%, n=24); hypercortisolism — n=11; hyper-
cortisolism and androgen excess — n=9; androgen excess — n=3, hypercor-
tisolism, androgen and mineralocorticoid excess — n=1. Surgery treatment
was performed on 88.2% (n=30) of patients. Surgical approach: open sur-
gery — 67% (n=20), laparoscopic adrenalectomy — 32% (n=10). Resection:
RO - 72.4%, R1 — 24.1%, R2 — 4.4%. ENSAT stage: 66.7% (n=20) in the
stage II, 20% (n=6) in stage 111, 13.3% (n=4) in stage IV. Histopathologic
analysis: median of weight tumour — 260.5 g(680 g), between 71-2600 g;
mean Weiss-score — 5.36+1,55; mitotic rate (>5 per 50 high-power fields)
— 73.3%, abnormal mitoses — 68.4%, cytoplasm with clear cells comprising
25% or less of the tumour — 84.6%, necrosis — 91.7%, capsular invasion
— 62.5%, mean Ki-67 index —26.2+22.8. Medical adjuvant therapy was
performed on 70.6% (n=4) patients: mitotane monotherapy (n=12), mito-
tane and chemotherapy (n=>5), mitotane and metyrapone (n=5), mitotane,
chemotherapy and metyrapone (n=2). Radiotherapy was performed only on
one patient. Relative to mitotane therapy: median initial dose — 1.5 g/day
(1.5), median of maximum dose —5.4 g/day (3.0); mean of mitotane plasma
level — 14.8£7.9 mg/l. Therapeutic mitotane plasma level was reached at
60% of patients. The mean overall survival was 52.2+79.1 months and was
higher in youngers patients (r=-0.09; P=0.596). Actually, 12 patients are
alive, 11 of them with complete remission. Despite the poor prognosis of
this malignancy, the high survival rate and the high number of patients on
complete remission found in this series (32.4%) is highlighted.
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Purpose

To analyze CT signs and parameters of vascularization of pulmonary neu-
roendocrine tumours (PNT) and their relationship with the development of
ACTH ectopic syndrome.
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Materials and methods

23 patients with PNT were evaluated with contrast-enhanced MDCT. Ar-
terial and venous phases were obtained at 10 and 35 seconds after the at-
tenuation of 200 HU at the descending aorta, a delayed phase was at 6-8
min after the start of injection of contrast media. The final diagnosis was
established after histological and immunohistochemical analyses. “Typical
carcinoid” (16 patients), “atypical carcinoid” (7) were revealed. ACTH ec-
topic syndrome was in 9 (56,3%) patients with TC and in 2 (28,6%) with
AC. The following qualitative signs were analyzed at CT scans: localization
of PNT, shape (round, oval, irregular), contours (smooth, tuberous, spicu-
late), its relationship with bronchus/vessel (stenosis, invasion, intimate ad-
herence, presence of a feeding vessel), structure (necrosis and calcifications
(localization and size). The surrounding parenchyma (ground glass opac-
ity, lymphangitic carcinomatosis, areas of fibrosis, atelectasis, infiltrative
changes), pleural thickening, bronchiectasis, pleural effusion were analyzed.
The following quantitative signs were analyzed: the size of the PNT and the
largest regional lymph node, patterns of the time-density curves (TDC). The
precontrast density, peak height in density (PH: the maximum value of the
TDC) and S/A ratio (the ratio of the PH of lesion to aorta) were recorded.
Precontrast density and enhancement patterns of lesions were recorded. Per-
fusion of the lesions was calculated.

Results

The moderate relationship between ACTH ectopic syndrome and follow-
ing CT features was revealed: perfusion (r=0.567, P=0.007), S/A ratio
(r=0.504, P=0.02) and size of lesion (0.540, P=0.008). A very good qual-
ity of predictive model for the perfusion of the lesion and its size was deter-
mined (AUC 0.827, P=0.011, AUC 0.811, P=0.012). Perfusion rate 0.86
ml/min per ml and tumor size 12.5 mm ware the cut-off value (sensitivity
72.7%, specificity 80%, sensitivity 100%, specificity 54.5%). A good quali-
ty of predictive model for S/A ratio (AUC 0.791, P=0.024) was determined.
S/A ratio 36.8% was the cut-off value (sensitivity 54.5%, specificity 100%).
Conclusions

The following findings: small size of the lesion (less than 12.5 mm) and low
parameters of perfusion and S/A ratio allow us to suspect a hormonal activi-
ty of carcinoid tumor and, consequently, a more malignant nature of tumour,
which should be taken into account in treatment strategy.
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A retrospective review of radiological and endocrine characteristics of
adrenal incidentalomas,in an Irish regional hospital

Awanish Shukla, Pooja Pathak, MaPyeh Kythar & Jayant Sharma

HSE, Midlands Regional Hospital, Endocrinology, Portlaoise, Ireland

Objective

To identify the radiological characteristics of adrenal abnormalities as re-
ported on CT abdomen;To identify functional characteristics of adrenal
incidentalomas; To identify 12 month outcomes of adrenal incidentalomas
1500 consecutive unselected computerised Tomograms(CT abdomen) done
for non-adrenal indication, reviewed for adrenal abnormalities to identify,
the incidence size, radiological density, those with abnormalities underwent
endocrine work-up and re-imaging as advised in the European endocrine
society guidelines.1500 scan were reviewed, Total abnormalities identified
in the adrenal in 60 scans. Adrenal Adenomas wereidentified in 55, of which
1 was >4 cm, 1 were 3-4 cms in size, 5 in the 2-3 cm range, 18 in the 1-2 cm
range and 30 in the sub centimetre range. 5 non-specific abnormalities were
also identified.75% of all lesions were non-functioning adenomas. 12% had
non-suppressed cortisol on overnight 1 mg Dexamethasone suppression.
2% patients had features of aldosterone over secretion, and 1 percent had
phaeochrochromocytoma. Repeat scanning at 12 months was done on 25 of
these adenomas that were >1 cm and no significant interval change in their
size or appearance was identified in any of the adrenal incidentalomas on
re-imaging. Our study is the first study of adrenal incidentalomas in the Irish
midlands and broadly confirms the accepted European prevalence of adrenal
incidentalomas of 0.04% for CT abdomen. Furthermore, it demonstrates that
functionally 1 out of every 5 of the adrenal incidentaloma may have features
of adrenal autonomous secretion. And cortisol oversecretion was the com-
monest endocrine abnormality detected in this cohort.
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A 17-year-old Takotsubo cardiomyopathy patient exhibiting SDHB
(+) PPGL and hypersecretion of insulin at 15 minutes after glucose
loading

Sumie Okahata', Toshino Suzuki', Yuko Kondo', Takako Mitsumatsu',
Teruo Shiba'? & Hajime Ueshiba'

'Toho University Ohashi Medical Center, Tokyo, Japan; *Tokyo General
Hospital

A 17-year-old woman was hospitalized emergently after suffering sudden
palpitations and losing consciousness. On admittance she was in a state of
shock, with a pulse rate of 140/min and systolic blood pressure of 70 mmHg.
Echocardiography revealed a diffuse wall hypokinesis with decreased left
ventricular ejection fraction. Acute heart failure was diagnosed. Coronary
angiography, LV imaging, and myocardial biopsy suggested fulminant Ta-
kotsubo cardiomyopathy due to catecholamine hypersecretion, with urine
normetanephrine 1350 ng/mg/Cr and urine noradrenaline 728 ug/day
(noradrenaline dominant). Other endocrine hormones were in the normal
ranges. Paraganglioma (PPGL) was suggested by an abdominal-CT show-
ing a well-defined 33 X 22 mm tumor in the right retroperitoneum and by
MRI showing hypointensity on T1-weighted image and a high intensity on
T2-weighted image. Scintigraphic and PET-CT evidence of accumulated
MIBG confirmed solitary PPGL in the right retroperitoneum. The tumor
was surgically removed, and clear evidence of the SDHB mutation was con-
firmed. The 75 g OGTT test was performed before and after the surgery.
Blood glucose (mg/dl) was normal high before resection, and improved
after resection. The patient’s IRI value, an all rose sharply at 15 minutes
after the preoperative glucose loading. Improvements over the initial secre-
tion expressed by the insulinogenic index (LL.), the secretion expressed by
HOMR- (significant), and the resistance expressed by the HOMA-IR and
Matsuda index were observed.[Discussion] This case has been presented as
acute catecholamine cardiomyopathy, Takotsubo cardiomyopathy due to
PPGL. Among the various genetic mutations that influence PPGL, those in
genes encoding subunits of succinate dehydrogenase are the most relevant.
As a mechanism of impaired glucose tolerance in catecholamine-producing
tumors, noradrenaline dominance has been reported to lower insulin sensi-
tivity and promote hepatic gluconeogenesis. In our case, hypersecretion of
insulin was observed 15 minutes after the glucose loading before resection
of the catecholamine-producing tumor, and improvements in the hyperse-
cretion of insulin and insulin resistance were obtained after the tumor was
excised. The catecholamine-producing tumor did not appear to impair early
insulin secretion in our case. In this case exhibiting insulin hypersecretion at
15 minutes after glucose loading before tumor resection, the insulin secre-
tion seemed to increase in a blood glucose-dependent manner.
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Melatonin inhibits vascular smooth muscle cell proliferation and apop-
tosis through upregulation of Sestrin2
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Melatonin inhibits vascular smooth muscle cell proliferation and apoptosis
through upregulation of Sestrin2

Excessive vascular smooth muscle cell (VSMC) proliferation contributes
to the development of atherosclerosis and restenosis. On the other hand,
apoptosis of VSMCs accelerates plaque rupture in the atherosclerotic
vessels. Therefore, a strategy that regulates both VSMC proliferation and
apoptosis is essential for the development of new pharmacological tools for
the treatment of atherosclerosis. Despite mounting evidence supporting the
benefits of melatonin in diverse metabolic diseases, the role of melatonin
in VSMC growth remains largely unknown. In this study, we found that
melatonin inhibited both proliferation and apoptosis of primary cultured rat
VSMCs. Melatonin induced mitochondrial energetic stress in VSMCs and
subsequent induction of Sestrin2 via C/EBPf. Melatonin-induced Sestrin2
suppressed mTORCI activity in VSMCs, contributing to suppression of
VSMC proliferation. Moreover, melatonin-induced upregulation of Sestrin2
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blocked apoptosis by preventing excessive ROS generation. Our results
show that melatonin controls both VSMC proliferation and apoptosis via
Sestrin2-mediated inhibition of mMTORC]1 and ROS scavenging. Therefore,
melatonin should be considered as a lead compound for therapies aimed at
preventing vessel lumen constriction during the course of atherosclerosis
and restenosis.
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Phase 3b open-label study of burosumab in adults with X-linked hypo-
phosphatemia (XLH): Baseline and Week 12 results
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Introduction

Burosumab, a fully human monoclonal antibody to fibroblast growth factor
23 (FGF23), is the only approved treatment for XLH, a rare genetic dis-
order characterized by renal phosphate wasting and substantial cumulative
musculoskeletal morbidity. BUR02 (NCT03920072) is a European phase 3b
open-label study monitoring the long-term safety and efficacy of burosumab
in adults with XLH from sites who participated in the CL303/CL304 studies
(NCT02526160/02537431).

Objective

To describe the patients in the open label follow-up and the first 12 weeks
data from BURO2.

Methods

Forty-eight adults with XLH who participated in CL303/CL304 studies
from EU sites were invited to take part in BURO2 and continue to receive
burosumab every 4 weeks. Thirty-seven patients are expected to be recruited
in total. Patients attended the clinic at baseline and week 12 for measurement
of serum phosphate (primary endpoint) and patient-relevant secondary end-
points, and collection of safety data.

Results

Baseline and Week 12 data from BURO2 are available for 27 subjects (me-
dian age 46 years [range 22-63 years]; 66.7% female).At BURO2 baseline
their median height was 150 cm, height z-score -2.2, BMI 25.6 kg/m? and
96.3% had a pathogenic PHEX gene variant, 52% were taking pain medi-
cation, 81% had joint pain and 67% had received prior orthopaedic surgery.
Median serum phosphate was 0.7 mmol/l (2.3 mg/dl) at baseline and 0.8
mmol/l (2.4 mg/dl) at Week 12. Median Brief Pain Inventory (BPI) scores
at baseline and Week 12 were 5.8 and 6.0 for worst pain, and 3.0 and 3.6
for pain interference. Median Brief Fatigue Inventory (BFI) scores were 5.8
and 6.0 for worst fatigue, and 2.7 at both timepoints for fatigue interference.
Median Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) scores were 45.6 and 36.8 for physical functioning, 50.0 at both
timepoints for stiffness, 45.0 at both timepoints for pain, and 46.9 and 41.7
for total score respectively. Median Short-form-36 v2 scores at Week 12
were 39.0 for the physical component score (PCS) and 49.3 for the mental
component score (MCS).Median 6-minute walk test (6 MWT) distance was
412 m at baseline (58.8% predicted) and 423 m (62.9%) at Week 12. There
were no serious adverse events in the first 12 weeks of BUR02.

Conclusion

Early analysis of the first 12 weeks of BUR02 data demonstrates that con-
tinuation of burosumab from the CL303/304 studies into BURO2 sustains
the correction of serum phosphate levels and maintains clinical benefits in
patients.
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Usefulness of parathormone (PTH) needle washout measurement vs
MIBI scintiscan in localization of parathyroid adenoma- a single-
center based preliminary study

Dorota Filipowicz, Ewelina Szczepanek-Parulska & Marek Ruchala
Poznan University of Medical Sciences, Department of Endocrinology,
Metabolism and Internal Medicine, Poznan, Poland

Introduction

An accurate identification of affected parathyroid is crucial for implementa-
tion of mini-invasive surgery techniques and therefore reduction of compli-
cation rate. A few centers postulate measuring washout parathormone (PTH)
concentrationin suspected lesions, despite lack of established cut-off point
for concentration values and validated measurement methods. Thisprospec-
tive study aimed to compare washout PTH assessment vs MIBI scintiscan in
terms of efficacy in localization of parathyroid adenoma (PTA) in patients
with hyperparathyroidism (HPT).

Material and methods

55 consecutive HPT patients (including seven males) aged 59+12 years
were included. Median serum PTH was 133 mg/dl (range 83-148; normal
15-57), total calcium 11.2+1 mg/dl, ionized calcium 6.1+0.7 mg/dl, phos-
phates 2.8 £0.6 mg/dl. Median maximum diameter of the lesion was 8 mm
(range 3-40) on ultrasound. The most common location was left lower thy-
roid pole (n=18). The needle washout was performed in 1ml 0.9% NaCl.
PTH concentration was measured by electro-chemiluminescence third-gen-
eration immunoassay Elecsys PTH 1-84 using cobas e 801 analyzer. Thy-
roid and parathyroid ultrasound was performed by an AIXPLORER system
(Supersonic Imagine, Aix en-Provence, France).

Results

Median PTH washout concentration was 1493 pg/ml (range 17.2-5000).
Positive PTH washout result (=3 times above serum PTH value), was ob-
tained in 76% of subjects. In lesions with ultrasound picture typical of PTA
(n=45), PTH washout was positive in 82%. PTH values were significant-
ly higher in typical than atypical lesions (P=0.026). Among patients with
negative PTH washout (n=13), 85% had nodular goiter and/or autoimmune
thyroid disease (AITD). MIBI performed in 53 patients, provided localiza-
tion of PTA in 68%. In subgroup with negative MIBI, 13 subjects (76%)
had positive PTH washout (location confirmed surgically in 3, 8 awaiting
surgery, 2 followed-up).According to clinician, more useful in terms of PTA
location was PTH washout alone in 30% of cases, especially in lesions <1
cm (33% vs 25% for MIBI), MIBI alone in 21% of cases, for the rest both
methods were equivalent.

Conclusions

PTH washout assessment using the same method as for serum PTH measure-
ment isa reliable method of PTA localization,particularly useful for lesions
<lcm, with typical ultrasound features of PTA, without concomitant nodular
goiter or AITD and negative MIBI results, although is not yet widely validat-
ed by lab technicians. Despite slight preponderance of PTH washout above
MIBI alone, combination of both methods seems to be the most valuable.
The study will be continued to reach relevant endpoint after surgery.
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«Angio Scan-01» for extraskeletal calcification assessment in patients
with mineral and bone disorders in chronic kidney disease

Irina Maganeva, Victoria Volodicheva, Anna Eremkina, Alina Aynetdinova
& Natalia Mokrysheva

Endocrinology Research Centre, Moscow, Russian Federation

Background

Mineral and bone disorders in chronic kidney disease (CKD-MBD) is a sys-
temic disorder of mineral metabolism due to CKD, which is manifestedby
abnormalities of calcium, phosphorus, parathormone (PTH) and vitamin
D; renal osteodystrophy; extraskeletal calcification. In patients with CKD,
vascular calcification occurs 10-20 years earlier than in the general popula-
tion, and is highly prevalent (40-92%) in the hemodialysis population. «An-
gioScan-01» is a professional diagnostic device for assessment of arterial
function state and seems promising as a screening method for calcification
detection in CKD patients.

Aim

To evaluate the diagnostic value of «AngioScan-01» device for theextraskel-
etal calcificationdetection in CKD patients compared totraditional noninva-
siveimaging tools.

22nd European Congress of Endocrinology 2020

Methods

22 patients with secondary hyperparathyroidism (SHPT) were includedin
the study, and 19 of them received hemodialysis. Calcification was estimat-
ed using echocardiography, doppler sonography of peripheral arteries, plain
lateral lumbar X-rays, AngioScan-01 device. Laboratory tests included se-
rum phosphorus, calcium, albumin, PTH, triglycerides, cholesterol (total,
high-density lipoprotein, and low-density lipoprotein).Data analysis was
performed with the Statistica 13 package (StatSoft, USA) and SPSS (IBM,
USA).Quantitative data were assessed for normal distribution using the Sha-
piro — Wilk’s W-test. Multiple and logistic regression were used to detect
calcification predictors. A prognostically significant model was considered
at P<0.05.

Results

Calcification was found in all examined patients: calcification of arterial and
mitral heart valves in 54.5% (12/22 in both cases), in total femoral artery
in 45.4% (10/22), and in common carotid artery in 36.4% (8/22), the tho-
racic aorta in 45.4% of cases (10/22), the abdominal part in 54.5% (12/22).
Calcification according to «AngioScan-01» device was detected in 68.2%
(15/22). The sensitivity and specificity of «AngioScan-0l»compared to
echocardiography was defined as 68% and 33%, with Doppler scanning
as 80% and 57%, with X-rays as 86% and 71%respectively. Thelogistic
regression analysis confirmed a statistically significant relationship of cal-
cification with serum phosphorus level and calcium-phosphorus products
(P<0.05, average for phosphorus 1.87+0.49 mmol/l.for calcium-phospho-
rus products 4.53 £1.44 mmol/l), but did not indicate this for calcium, para-
thyroid hormone levels, the severity of anemia and dyslipidemia, which may
be associated with a small number of patients.

Conclusion

The «AngioScan-01» method showed diagnostic value in the vascular calci-
fication detection in patients with SHPTin CKD and could be introduced as
a simple screening method into clinical practice.

Keywords: secondary hyperparathyroidism, chronic kidney disease, vascu-
lar calcification.
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Objectives

To evaluate the skeletal profile of paediatric patients with cancer at diag-
nosis.

Methods

Children diagnosed with cancer in our Oncology Centre were recruited
during a two-year period and underwent metabolic bone profile and dual-en-
ergy X-ray absorptiometry (DXA) at the time of diagnosis.

Results

88 children were evaluated (51 boys, 53 prepubertal), aged 7.6+4.6 years.
Of those, 50 were diagnosed with haematological malignancies and 37
with solid tumours. 21 out 69 patients had bone pain, (15 had a limp pain)
and one sustained a femoral fracture. 43.2% (38/88) of the patients were
vitamin D insufficient (25-OH-D: 12-20 ng/ml) and 5.7% (5/88) were de-
ficient (25-OH-D <12 ng/ml). Hyperparathyroidism was present in 11.4%
and hypercalciuria in 30% of all patients. One patient with hepatoblasto-
ma had rickets. Bone turnover was also affected, particularly bone forma-
tion, because the patients had lower levels of osteocalcin (OC, P<0.001)
and procollagen type I propeptide (PICP, P=0.001), compared to controls.
Subgroup analysis revealed lower bone formation markers in the haemato-
logical subgroup i.e. OC and PICP (P=0.001 for both markers), whereas the
solid tumour subgroup had higher bone resorption markers: tartrate-resistant
acid phosphatase and urine deoxypyridinoline/urine creatinine (P=0.002 for
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both markers).

DXA scan was performed in 47 patients; 21,2% (10/47) of them had
low-normal bone mineral density (BMD) of the lumbar spine (LS BMD
Z-score between —1 and —2) and only one patient had low BMD Z-score
<2 at the same site. Two patients had low/normal BMD of total body less
head scans.

Conclusion

Skeletal health is already affected at the time of diagnosis in paediatric can-
cer patients. Low vitamin D levels are common. Bone turnover is disturbed
and follows different patterns, depending on the type of cancer. These obser-
vations support bone health surveillance and early intervention at the time
of diagnosis.
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Ultrasound-guided laser thermal ablation for parathyroid adenomas -
preliminary report

Magdalena Kochman, Misiorowski Waldemar & Zgliczynski Wojciech
Centre of Postgraduate Medical Education, Department of Endocrinology,
‘Warsaw, Poland

Background

The curative therapy of primary hyperparathyroidism (pHPT) is surgery.
Data about ultrasound-guided laser ablation (LA) of parathyroid tumor are
limited, however it could be a solution for patients with high surgery or
anesthetic risk. We report our experience on LA of parathyroid tumors in 11
patients with pHPT with high surgery or anesthetic risk.

Methods

LA was performed under ultrasound guidance with an output power of 3W.
Total energy and time of ablation was set individually, to make the ablation
zone (monitored with real-time ultrasound and power Doppler) cover the
entire parathyroid tumor.

Results

At baseline, serum calcium and iPTH concentrations were above normal
range in all patients (2.62-3.34 mmol/l and 66.58-875 pg/ml, respectively).
At day 1 after LA serum calcium normalized in 7/11, was under the normal
range in 3/11 treated. Serum iPTH was low in 6, normal in 2 and elevated in
3 subjects (2 of them with hypocalcemia). At 3 months after ablation serum
calcium and iPTH normalizedin 10/11. In one patient with large parathy-
roid tumor (3 ml) only partial improvement (decrease of calcium and iPTH
concentrations) was achieved. Vocal cord palsy was observed in one of the
subjects treated.

Conclusion

LA may be a valuable alternative treatment for patients with primary hyper-
parathyroidism and high surgery or anesthetic risk.
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Familial hypocalciuric hypercalcemia in a young man: Grey zones of
the differential diagnosis in 10-year clinical follow up

Katerina Zajickova, Jitka Moravcova & Josef Vcelak

Institute of Endocrinology, Prague, Czech Republic

Herein, we report currently a 39-year old male with a 13-year history of
asymptomatic hypercalcemia (mean 2.88 mmol/l; reference range 2.15-
2.55 mmol/l) and mildly elevated parathyroid hormone (mean 68.7 ng/l;
reference range 15-65 ng/l). Initially, in years 2007-2010 his laborato-
ry picture was compatible with the diagnosis of Familial hypocalciuric
hypercalcemia (FHH) with calcium-to-creatinine clearance ratio (Ca/
Cr) between 0.008-0.009.Genetic testing was not available at that time.
The differential diagnosis from primary hyperparathyroidism (PHPT)
was complicated by the fact that there was no other family member with
documented hypercalcemia. Between years 2014-2016 his follow up
was interrupted. When he came in 2017, his Ca/Cr has almost doubled
(0.014-0.019), whereas serum calcium has remained at a constant and
moderately elevated level. To rule out a parathyroid adenoma, the patient
underwent Tc-sestamibi scintigraphy (negative) and PET-CT with fluoro-
choline revealing an active focus bellow the left thyroid lobe. The neck
ultrasound did not find any lesion corresponding to an enlarged left lower
parathyroid gland. The Calcium-sensing receptor gene sequencing was fi-
nally carried out and identified a heterozygous missense mutation in exon
6 (c.1670G>A, p.Gly557Glu). This mutation has been previously reported
in a Japanese family. Unlike our proband, all family members with G557E
mutation had Ca/Cr lower than 0.01 in line with FHH. Although bone
densitometry showed normal bone mineral density (BMD) in our male pa-
tient, there was a significant decrease in BMD between years 2009-2017
(22% at the femoral neck, 14% at total hip and 4.5% at lumbar spine). The
documented bone loss corresponded to annual BMD % change of 2.75 at
the femoral neck, 1.75 at total hip and 0.6 at lumbar spine. The patient did
not have any other obvious reasons for bone resorption (no medication,
normal body mass index, no endocrinopathy, vitamin D sufficiency) and
it remains to be elucidated.

The biochemical profile of FHH and PHPT may overlap. The present FHH
patient illustrates that the differential diagnosis can be difficult in an index
case with (false) positive parathyroid imaging. Moreover, his Ca/Cr fluctu-
ated in a large range (0.007-0.0198).Calcium intake, vitamin D status and
bone resorption might have contributed to the patient Ca/Cr variations in
10-year clinical follow up.

Supported by MZ CR - RVO (Institute of Endocrinology - EU, 00023761)
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The picture of primary hyperparathyroidism in Italy: Proceeding from
hyperparanet survey
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This is a multicentre retrospective observational study, with the aim to
characterize the presentation, management and cure rate of Primary Hy-
perparathyroidism (PHPT) in Italy. Sixty-one Italian Centres of Endocri-
nology participated in the study. Clinical, biochemical and instrumental
records of 2173 patients with diagnosis of PHPT were collected on a spe-
cific online platform (Hyperparanet). Patients were 1808 females (83.2%)
and 365 males (16.8%). Diagnosis of PHPT was made at the same centre
which followed the patient in 1888 cases (86.9%). PHPT was sporadic in
the majority of patients (n=2044 patients, 94%), in the remaining a familial
form was diagnosed including 69 cases of MENI1, 34 cases of FIHP, 3 of
HPT-JT, 2 MEN2A and 20 cases of FHH. The age at diagnosis was 61+15
in the whole group and 45+ 15 in familial patients. Clinical manifestation of
the disease were: nephrolithiasis (either symptomatic or imaging detected)
in 687 patients (31.6%), osteoporosis (T score <-2.5 at any site) in 1071
patients (49.2%) complicated by clinical fragility fractures in 282 cases
(12.9%), symptoms of hypercalcemia in 104 patients (0.04%). Neuropsy-
chiatric symptoms were detected in 244 (11.2%) cases and cerebrovascular
accidents in 60 (0.02%). Only 432 patients were considered completely as-
ymptomatic according to the latest guidelines. Mean serum calcium adjusted
for albumin was 12+0.1 mg/dl, PTH 129+ 117 pg/ml, 250HD 33+20 ng/
ml, 24-hours urinary calcium 291+ 117 mg, without significant differences
between sporadic and familial patients. Parathyroid imaging was performed
in all centres in the majority of patients, independently of the indication for
surgery. Ultrasound was positive in 833/1414 (58.9%), MIBI scintigraphy in
646/1143 (56.5%) and imaging was concordant in 638 cases. 689 (31.7%)
underwent parathyroidectomy, performed at the same centre in half of the
cases. At histology a single parathyroid adenoma was found in 554/689 cas-
es (80.4%), a double adenoma in 36 (0.05%), a multiglandular disease in 48
(0.07%), an atypical adenoma in 16 (0.02%), a parathyroid carcinoma in 17
(0.02%). In 18 cases no parathyroid tissue was found at neck exploration.
The rate of cure was 88.9: a persistence of the disease occurred in 71 cases
and recurrence in 5 cases. Seven cases of persistence/recurrence occurred in



familial forms, the remaining cases in apparently sporadic disease. PHPT is
a common endocrinopathy in Italy, presenting mostly as a sporadic disease,
still burden by common even if silent bone and kidney involvement. The
cure rate in patients who undergo parathyroidectomy is high, in centres with
parathyroid surgery experience.
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Afroze Abbas', Richard Eastell?, Rachel K Crowley?, Gemma Ainsworth*,
Sarah Brown®, Louise M Flanagan®, Rebecca J Fairclough® & Paul M
Stewart!

"University of Leeds, School of Medicine, Leeds, United Kingdom;
*Mellanby Centre for Bone Research, Academic Unit of Bone Metabolism,
Sheffield, United Kingdom; 3St Vincent’s University Hospital, Dublin,
Ireland; *University of Leeds, Clinical Trials Research Unit, United
Kingdom; *Emerging Innovations Unit, Discovery Sciences, R&D,
Astrazeneca, Cambridge, United Kingdom

The causative link between circulating glucocorticoid excess and osteo-
porosis is established. Although circulating cortisol levels do not change
significantly with age, local tissue metabolism may be implicated in age-re-
lated bone loss. The enzymellB-hydroxysteroid dehydrogenase type 1
(11B-HSD1) increases local cortisol production, is expressed in human os-
teoblasts and its activity increases with age leading to a decrease in bone for-
mation. We hypothesised that selective 113-HSD1 inhibition may enhance
post-menopausal bone formation. A UK phase II randomised, double-blind,
placebo-controlled trial of 90 days treatment with AZD4017 (a selective
11B-HSD1 inhibitor) was conducted across 2 centres. 55 post-menopaus-
al women with osteopenia on bone density criteria were recruited. Partic-
ipants received 400 mg twice daily of oral AZD4017 (active) compared to
matched placebo over 90 days. The primary outcome measure was impact
of AZD4017 on the bone formation marker, osteocalcin. Secondary objec-
tives included correlation with 113-HSDI activity, safety, tolerability and
reversibility. Baseline characteristics (age, BMI, blood pressure, bone den-
sity, cortisol secretion or metabolism) were matched between the active and
placebo groups. At 90 days absolute osteocalcin measurements did not dif-
fer between active group (mean (SD): 22.3 (SD 8.59) ng/ml, n=22) versus
placebo (21.7 (SD 9.21) ng/ml, n=24). Similarly, linear regression analysis
of osteocalcin at 90 days adjusted for baseline osteocalcin demonstrated an
estimated treatment effect of 0.95 (95% CI (-2.69, 4.60), not significant).
Selective 11B3-HSD1 inhibition was inferred through a large reduction in the
urinary [THF+alloTHF]/THE ratio at 90 days (active group (mean 0.1 (SD
0.12), n=19) versus placebo (mean 0.6(SD 0.26), n=22). This returned to
baseline by 180 days. Importantly urinary free cortisol/cortisone ratio as a
surrogate marker of 11B-HSD2 activity, was unchanged at 90 days (estimat-
ed treatment effect —-0.054 (95% CI (-0.21, 0.10)). 50/5P reductase activi-
ty was also unchanged (estimated treatment effect —0.19 (95% CI (-0.34,
—0.039)). Linear regression analysis of osteocalcin adjusted for change from
baseline at 90 days in 113-HSD1 activity, suggests that degree of 113-HSD1
inhibition was a poor predictor of osteocalcin at 90 days. This phase II ran-
domised controlled trial demonstrates that AZD 4017 selectively inhibits
11B-HSD1 activity in vivo in a safe and reversible manner. However, at 90
days there is no treatment effect on bone formation as measured by osteo-
calcin. Therefore, the relative impairment of bone formation in post-meno-
pausal women, is not improved by changes to the intracellular production of
cortisol, at least in subjects with normal glucocorticoid levels.
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Objective

Human immunodeficiency virus (HIV)-infected patients demonstrate an in-
creased risk of osteoporosis and fractures. The pathophysiology of HIV-in-
duced bone loss is complex and remains largely unknown. Recent studies
have identified a molecular signature of small non-coding RNAs (microR-
NAS) in patients with osteoporosis, but data are lacking in HIV-infected pa-
tients. The aim of the present study was to investigate the expression profile
of microRNAs related to bone metabolism in HIV infected (HIV+) patients
with osteoporosis.

Methods

This was a cross-sectional study of one single centre. Thirty HIV+ male
patients on anti-retroviral treatment (ART) with low bone mass and 30 male
HIV+ patients matched for age and ADT duration with normal bone mass
were included in the analysis. Twenty matched for age not —~HIV infected
(HIV-) and otherwise healthy individuals, from whom 10 had low bone mass
and were drug-naive at the time of enrollement were also included as con-
trols. All participants had measurements of bone mineral density, vertebral
fracture assessment and complete biochemical work up. In our study co-
hort we evaluated changes in the serum relative expression of selected miRs
linked to bone metabolism.

Results

Mean age of the enrolled HIV +patients and mean duration of ART were
55+8 years and 1117 years, respectively. None of the participants had a pri-
or history of a fragility fracture. Three miRs were significantly deregulated
in HIV+ patients with osteoporosis compared to HIV+patients with normal
bone mass. In particular miR-24 was significantly increased (fold change
2.34, P=0.03), and miR21 and miR-23a were significanlty decreased (fold
changes 0.49, P<0.001 and fold change 0.75, P=0.04, respectively). The
relative expression of miR-124 was significantly decreased (fold change
0.432, P=0.02) in the serum of HIV+patients compared to controls. In a
subgroup analysis between osteoporotic patients with and without HIV-
infection, the relative expression of miR-124 and miR-29a were also signifi-
cantly decreased in the serum of HIV+ patients compared to HIV- individu-
als (fold regulation 0.12, P=0.01 and fold regulation 0.07, P=0.02)
Conclusion

The serum expression profile of miRs linked to bone metabolism is signifi-
cantly deregulated in HIV+ osteoporotic males compared to HIV+ patients
with normal bone mass, in line with what has been shown in non HIV in-
fected osteoporotic patients.
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Context

Possible increased risk of malignancy in patients treated with denosumab
has been concerned due to inhibition of the immune modulator receptor ac-
tivator of nuclear factor x-B ligand.

Objective

To assess the risk of malignancy associated with denosumab treatment.
Data Sources

PubMed and Cochrane Central Register of Controlled Trials were searched
up to May 27, 2019.

Study Selection

All randomized controlled trials of denosumab (60 mg every 6 months) ver-
sus any comparator. Trials using higher drug doses for prevention of skele-
tal-related events were excluded.
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Data Extraction

Data were independently extracted by two reviewers. We used a fixed effect
model to pool risk ratios (RR) with 95% confidence intervals (CI).

Data Synthesis

Twenty-five trials (21,523 patients) were included. The risk of malignancy
was comparable between denosumab and other comparators (absolute risk
difference 0%, RR 1.08 [95% ClI, 0.93-1.24], 12=0%). Sensitivity analysis
based on adequate allocation concealment showed similar results. The risk
of malignancy did not differ between groups in any of the subgroup analy-
ses, including stratification by race, individual comparators, indications for
treatment and longer drug exposure (= 24 months, 9 studies). The risk ratio
of cancer-related death was comparable between groups.

Conclusions

Early concerns about a potential increased risk of malignancy resulting from
an immune modulatory effect of denosumab are not supported by evidence
from 25 RCTs with drug exposure of up to 48 months.
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Klinefelter syndrome (KS) is a frequent form of male hypogonadism that
may be associated with a series of comorbidities potentially affecting qual-
ity of life and survival. As a matter of fact, KS was shown to negatively
impact skeletal health. However, the studies so far published on this top-
ic were mainly focused on evaluation ofbone mineral density (BMD) and
bone microstructure, whereas data on fracture risk are still lacking. In this
cross-sectional study, we evaluated for the first time the prevalence and de-
terminants of vertebral fractures (VFs), i.e. the hallmark of osteoporosis, in
KS. Eighty-seven patients with KS(mean age 41 years, range 18-64) were
consecutively evaluated for radiological VFs (by quantitative morphometry)
and lumbar spine and femoral neck BMD (by DXA). Fifty KS patients with
age 240 were also evaluated by the Fracture Risk Assessment (FRAX) tool.
Seventy-three patients were undergoing testosterone replacement therapy
(TRT; 45 with testosterone undecanoate, 25 with transdermic formulation
and 3 with testosterone enanthate). Seventy-four patients were taking vita-
min D (cholecalciferol and calcifediol in 54 and 20 patients, respectively; 17
patients in combination with calcium). Low BMD was found in 22 patients
(12 with osteopenia, 3 with osteoporosis and 7 with “low BMD per age”),
whereas no one resulted to be at increased risk for either major (> 10%) or
hip fracture (>3%) by the FRAX algorithm. Thirteen patients presented VFs
with a median spine deformity index (SDI) of 2 (range 1-9). Prevalence of
VFs was similar between normal vs low-BMD patients (15.9% vs 13.6%;
P=0.80). Noteworthy, patients with VFs had significantly higher age at di-
agnosis of KS as compared to patients who did not fracture (33 years, range
15-47 vs 20 years, range 0—48; P=0.03), without significant differencesin
age at the time of observation (P=0.16), body mass index (P=0.25), TRT
(P=0.43), vitamin D therapy (P=0.43), calcium supplementation (P=0.69)
and serum testosterone levels (P=0.34). Moreover, patients with VFs were
more likely to complain back pain in comparison to those without VFs
(33.3% vs 7.4%; P=0.03). In conclusion, this study provides a first evi-
dence that KS may be associated with high risk of VFs in close relationship
with delay in disease diagnosis and independently of BMD values and serum
testosterone levels. Moreover, the association between VFs and back pain
would suggest that VFs may have a clinical impact in KS, such as already
reported in patients with primary male osteoporosis

DOI: 10.1530/endoabs.70.AEP133

Endocrine Abstracts (2020) Vol 70

AEP134

Radiofrequency Echographic Multi Spectrometry (REMS) evaluation
in patients with primary osteoporosis and primary hyperparathyroid-
ism

Giorgia Grassi', Serena Palmieri'?, Elisa Cairoli*?, Iacopo Chiodini*?,
Maura Arosio'? & Cristina Eller Vainicher!

'IRCCS Fondazione Ca’ Granda Ospedale Maggiore Policlinico,
Endocrinology Unit, Milano, Italy; 2Department of Clinical Sciences and
Community Health University of Milan, Italy; *Unit for Bone Metabolism
Diseases and Diabetes & Labaratory of Endocrine and Metabolic Research,
Istituto Auxologico Italiano IRCCS, Italy

Background

Radiofrequency Echographic Multi Spectrometry (REMS) is a new ultra-
sound-based tool for bone mineral density (BMD) measurement, recently
approved by FDA for the use in clinical routine to diagnose osteoporosis
(OP) and to monitor bone changes. However, data on patients with second-
ary OP are not available. The aim of our study was to compare REMS and
DXA ability in identifying clinical (cFX) and morphometric vertebral frac-
tures (VFX) in patients with primary OP (pOP) and with primary hyperpara-
thyroidism (PHPT).

Methods

We enrolled 99 consecutive postmenopausal women referred to our Unit
for pOP (n=52) or PHPT (n=47), who underwent REMS, DXA and spine
X-ray to detect possible VFx. We excluded subjects with history ofbone-ac-
tive therapy. The same operator executed REMS lumbar spine (LS) and total
femural (TF) scan in all patients.

Results

Age, body mass index and BMD at any site, prevalent cFX (18.6% and
20.8%, respectively, P=0.793) and VFx (21.4% and 22.4%, respectively,
P=0.907) were comparable between pOP and PHPT. The concordance be-
tween DXA and REMS in diagnosing osteopenia or OP was below 70%
and comparable in pOP and PHPT patients (LS 64% and 58%; TF 66% and
51%, P=ns for all comparisons). The prevalence of OP according to REMS
(REMS-OP) was lower than according to DXA (DXA-OP), although not
significantly, in both pOP and PHPT groups (26.9% and 65.4%, P=0.06;
28.6% and 64.3%, P=0.103 respectively). Altogether, patients with DXA-
OP had a higher prevalence of all (cFX+VFx) fractures (42.4% and 21.4%,
P=0.05) and a trend for a higher prevalence of VFx (28.8% and 10.7%,
P=0.06, respectively) as compared with patients without DXA-OP. Con-
versely, patients with and without REMS-OP had a similar prevalence of
all fractures (32.0% and 39.1%, P=ns) and VFx (20.0% and 23.4%, P=ns).
Similar results were obtained in both groups. Considering both the whole
sample and the pOP and PHPT patients separately, REMS and DXA values
were significantly associated, however the strength of correlation was low
(LS all r=0.373, P=0.001; LS pOP r=0.371, P=0.008; LS PHPT r=0.389,
P=0.14; TF all r=0.48, P=0.001; TF pOP r=0.435, P=0.02; TF PHPT
r=0.544, P=0.001; respectively).

Conclusions

In our real life study, REMS seems to overestimate BMD values compared
to DXA in both pOP and PHPT patients. REMS reliability in identifying
patients with both cFx and VFx, seems to be lower than DEXA, in both pOP
and PHPT patients. Future studies are needed to understand how to optimize
this however promising technique.
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Hypoxia causes oxidative stress and is known to affect cardiovascular dys-
function and the programming of cardiovascular disease. Melatonin is the
hormone released primarily from the pineal gland and has been proven to be
an antioxidant. Melatonin promotes the expression of antioxidant enzymes
such as superoxide dismutase and catalase. To confirm the effect of hypox-
ia on the differentiation of mouse embryonic stem cells (mESCs) into car-
diomyocytes, hypoxia condition induced during the differentiation period.
mRNA expressions of cardiac-lineage markers (Brachyury, Tbx20, and Ctnl)
decreased at differentiation 2-10day. The expression of hypoxia marker, Hif-
1o, was increased in the hypoxia condition-plus mESC differentiation 2-10,



6-10, and 2-10 day, but melatonin receptor Mtnrla mRNA expression was
reduced in the hypoxia condition-plus mESC differentiation 6-10 and 2-10
day. To confirm the effect of melatonin against the hypoxia condition, mel-
atonin was treated. Beating ratio and the mRNA expression of cardiac-spe-
cific marker (Ctnl) restored in 500 uM melatonin-plus hypoxia condition.
The level of Hif-1ow protein decreased in melatonin (100, 500 uM)-plus
hypoxia, but the Mtnrla mRNA expression was increased. In these condi-
tions, the expressions of p-ERK and Bax proteins decreased, but the levels
of p-Akt, PI3k, and Bcl-2 proteins increased. Melatonin has been shown to
mitigate hypoxia via the ERK pathway in the differentiation of mESCs into
cardiomyocytes. The expression of Mtnrla mRNA was increased during the
differentiation of mouse stem cells into cardiomyocytes, indicating that mel-
atonin may affect cardiomyocyte differentiation. These results suggest that
melatonin may protect against hypoxia in cardiomyocyte differentiation of
mouse embryonic stem cells.
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Introduction

Primary hyperparathyroidism (PHPT) is the third most common endocrine
disorder in the general population, with a prevalence of 0.1 to 0.4%, caused
by a solitary parathyroid adenoma in 80 to 85% of cases. In pregnancy, how-
ever, it is rare and usually m