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EDITORIAL

Welcome

| start this issue with a reminder to you
all to look at the exciting, diverse online
programme for the 61st Annual ESPE
Meeting (see page 9). It includes plenary
lectures, Meet the Expert sessions,

symposia and the ever-popular ‘How
Do I?" talks, and much else besides, with
a spread of basic, translational and
clinical science. There is something for
everyone.

The meeting takes place in The Hague, The
Netherlands, on 21-23 September. Make sure you
take advantage of early bird rates and register by
17 July. See www.eurospe.org/events-espe/
espe-2023-annual-meeting.

Elsewhere in this issue, we look at the latest
approaches to the management of type 1
diabetes mellitus, and thank all the authors
who have contributed to this topic.

On page 4, John S Pemberton relates his
experience in the use of bouts of physical
activity between meals to improve blood glucose
time in range. He concludes that providing
complementary education about the benefits of
short bouts of fun activities in improving glucose
status may appeal to the majority of young
patients.

Consensus recommendations have recently

been published for automated insulin delivery
technologies in clinical practice. We are delighted
that Revital Nimri, lead author from the consensus
group, presents a summary of the important
points on page 6.

On page 7, Dr IPS Kochar summarises the current
issues associated with the use of pancreatic
transplantation. Although this approach has much
potential, various points need to be addressed
before it can be a first-line therapy.

We are reminded of ESPE's important role in
supporting research on page 8. Anu Bashamboo
received the 2019 Henning Andersen Award in
basic research for her work on a new stem cell
model to study sex determination, which she
describes here with co-author Ken McElreavey.
The research itself received funding from the ESPE
Research Unit. Find out how to apply for ESPE
grants at www.eurospe.org/grants-awards.

Details of forthcoming ESPE dates and deadlines
can be found of pages 9 and 10, including the
Science Symposium in October, and the ESPE
Connect Webinars.

If you have any comments or suggestions for
the content of your newsletter, and how it can
best serve the needs of ESPE members, please
email me at the address below. | look forward
to hearing from you.

Antje Garten
Editor, ESPE News
Antje.Garten@medizin.uni-leipzig.de
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New Editor for
ESPE News

We welcome Antje Garten as our Editor,
and thank Sarah Ehtisham for all her work
during her term of office.

Antje is a senior researcher at the

Center for Pediatric Research, Hospital

for Children and Adolescents, Leipzig
University, Germany. Her research focuses
on growth factor signalling and mechanisms of lipid accumulation.
She has been an Editorial Board member since 2018.

Please contact her with ideas and comments for the newsletter
at Antje.Garten@medizin.uni-leipzig.de.

Join the YES Group ESPE

The YES Group supports the work of young
paediatric endocrinologists of the future.

YES Group members benefit from:

* educational webinars

° updates on the latest opportunities

e special forums for early career investigators
e the chance to contribute to the running of ESPE.

IL;B Join today at
=» Www.eurospe.org/about/organisation/yes-group

IN MEMORIAM
Henk K A Visser

We are sad to report the death of

Henk K A Visser, a founding member of
ESPE, and an Honorary Member of the
Society since 2002. He was instrumental
in the early development of ESPE, from a
small club of 28 friends to today's global
scientific society.

L[;EJ You can read the full obituary at
= Www.eurospe.org/about/
announcements/obituary

ESPE 2023

21-23 September 2023
The Hague,
The Netherlands

Global Challenges
in Paediatric
Endocrinology

Early bird registration deadline: 17 July 2023 (23.59 BST)

21-23 September

ESPE 2023

The Hague, Netherlands
The 61st Annual Meeting

Find out more on page 9

ESPE NEWSLETTER / ISSUE 60 / SUMM ER 2023 15—


http://www.eurospe.org/events-espe/espe-2023-annual-meeting
http://www.eurospe.org/events-espe/espe-2023-annual-meeting
http://www.eurospe.org/grants-awards
mailto:Antje.Garten@medizin.uni-leipzig.de
http://www.eurospe.org/about/organisation/yes-group
http://www.eurospe.org/about/announcements/obituary
http://www.eurospe.org/about/announcements/obituary
http://www.eurospe.org
https://facebook.com/EuroSPE
https://twitter.com/EuroSPE
https://commons.wikimedia.org/wiki/ File:Prof._dr._H.K.A._(Henk)_Visser.jpg
https://commons.wikimedia.org/wiki/ File:Prof._dr._H.K.A._(Henk)_Visser.jpg
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://creativecommons.org/licenses/by-sa/4.0/deed.en
mailto:Antje.Garten@medizin.uni-leipzig.de

Bringing you recent highlights from the world of research

Empagliflozin or linagliptin in
childhood type 2 diabetes

Despite an increase in the incidence of type 2 diabetes in
children, treatment options are limited. Laffel et al. evaluated
the efficacy of empagliflozin and linagliptin as monotherapies
to reduce glycated haemoglobin (HbA1c) in a double-blind,
placebo-controlled trial in 158 patients from 15 countries.

Over the course of 26 weeks, HbATc was reduced by
a mean additional 9.2mmol/mol in patients treated with
empagliflozin versus placebo (P=0.012). Those receiving
linagliptin showed a non-significant reduction in HbA1c versus
placebo (-3.8mmol/mol; P=0.29). Hypoglycaemia was more
common in those receiving treatment versus placebo, but no
severe hypoglycaemic events were reported.

The authors conclude that empagliflozin may offer a new
treatment option for children with type 2 diabetes.

Read the full article at Laffel et al. 2023
Lancet Diabetes & Endocrinology 11 169-181

Verapamil and B cell function in
paediatric type 1 diabetes

In this paper by Forlenza et al., the CLVer Study Group

report partial preservation of pancreatic 3 cells with the use

of verapamil in new-onset type 1 diabetes mellitus (T1DM). A
total of 88 children and adolescents aged 7-17 years, with newly
diagnosed T1DM, were enrolled in a multicentric, randomised
control trial in the USA. Of these, 47 children received once-
daily oral verapamil, starting within 1 month of diagnosis and
continuing until 52 weeks.

The mean adjusted between-group difference in C-peptide
area under the curve for those receiving verapamil versus
placebo was 0.14pmol/ml (95% Cl, 0.01-0.27pmol/ml; P=0.04).
This equated to a 30% higher C-peptide level at 52 weeks with
verapamil. The glycated haemoglobin level after 52 weeks was
6.6% among the verapamil group compared with 6.9% in the
placebo group (P>0.05). There was no difference in adverse
events between the two study groups.

The authors propose further studies to determine the
durability of C-peptide improvement and optimal duration of
therapy with verapamil.

Read the full article at Forlenza et al. 2023
JAMA 329 990-999
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SEC16B: a novel candidate gene
in osteogenesis imperfecta

Osteogenesis imperfecta (Ol) is a group of disorders
characterised by low bone mass, recurrent fractures, and
skeletal deformities. The genetic causes are heterogeneous, with
frequent pathogenic variants found in the genes that encode
type I collagen. This structural protein is a major constituent of
the extracellular matrix of bone tissue, and represents the core
element for bone formation. Other genetic variants have been
found in genes involved in the processing and assembly of

type | collagen. For some patients, a causative genetic defect
has not yet been identified.

El-Gazzar et al. report a child with skeletal dysplasia
resembling Ol and a homozygous mutation in the SEC768B gene:
an endoplasmic reticulum (ER)-associated protein, the biological
significance of which is, as yet, unknown. Patient-derived
fibroblasts showed defects in collagen trafficking and processing
that lead to ER stress, increased autophagy, and apoptosis. At the
molecular level, the variant SEC76B gene showed altered levels of
expression. SEC76B can be considered a new candidate gene in Ol.

Read the full article at El-Gazzar et al. 2023
EMBO Molecular Medicine 15 e16834

Ratio of IGF-1 to IGFBP-3 in
diagnosis of GH deficiency

To study the usefulness of the molar ratio of serum insulin-like
growth factor-1 (IGF-1) to IGF-binding protein-3 (IGFBP-3) in the
diagnosis of growth hormone deficiency (GHD), Haj-Ahmad et al.
conducted a cross-sectional observational study in 235 children
with short stature over a 7-year period. The mean age for the
study group was 10.7+3.3 years. The study participants were
classified into GHD (n=64) and non-GHD (n=171) groups.

The data suggested that a low molar ratio of serum IGF-1 to
IGFBP-3 showed the highest sensitivity (87.5%) for GHD, and the
specificity was 83.0%. However, the combination of low IGF-1,
IGFBP-3 and IGF-1/IGFBP-3 ratio had the highest specificity for
GHD (97.7%), and 100.0% specificity for non-GHD causes.

The authors thus concluded that the serum IGF-1/IGFBP-3
ratio may serve as a promising marker for the diagnosis of GHD
and that it is a potential area of research for future studies.

Read the full article at Haj-Ahmad et al. 2023 Journal of
Clinical Endocrinology & Metabolism 108 986-994
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Figure. GAME: using moderate-intensity physical activity between meals to lower
glucose levels. HbATc, glycated haemoglobin.

Table. Risks when using moderate-intensity physical activity to lower the glucose level between meals, and strategies that can be taught to overcome them.

Risk Strategy to overcome the risk

Delayed hypoglycaemia in the 2 hours after the PA

Variability in glucose-lowering response between
individuals and for the same individual on different
days

Missing hypoglycaemia due to the prolonged lag
time of CGM readings following PA-induced drops in
glycaemia

Glucose level rise if the exercise is too vigorous

Glucose level higher than 15.0mmol/I

Indiscriminate use by CYP with T1DM and their
carers

Use with AID systems

Aim to lower the glucose level to just less than 10.0mmaol/I

Educating that 10-15 minutes of moderate-intensity PA lowers the glucose by 2.0mmaol/I or the algorithm in
GAME (see Figure) is a heuristic that requires trial and error to individualise

Aim to lower the glucose level to just less than 10.0mmol/l to prevent missing hypoglycaemia (<3.9mmol/l)

PA only recommended in the 4 hours after meals; increase in glucose level is only a risk when PA is performed in
the fasted state

Follow the ISPAD 2022 Exercise Guidelines'

e Ketones >1.5mmol/l: follow usual ketone advice and avoid PA

e Ketones 1.1-1.4mmol/l: give ¥2 correction dose by pen and wait 60 minutes to reassess

e  Ketones 0.6-1.0mmol/l: give %2 correction dose by pen and wait 15 minutes to start the PA
e Ketones <0.6mmol/l: consider ¥ correction dose and start PA

Teach parents to agree the use of the strategy in advance with the child or young person; it is an optional tool to
be used as and when it suits the individual, not the person supporting their care

Teaching the strategy may be valuable following underestimation of inputted carbohydrates; however, it should
be applied with caution because it runs parallel with automated corrective insulin

AID, automated insulin delivery; CGM, continuous glucose monitoring; PA, physical activity. Continued on page 5
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Continued from page 4

Simplifying the message
The Birmingham Children’s Hospital's 'CGM Academy’
simplifies this message by teaching that 10-15 minutes of
brisk walking, biking or dancing to YouTube between meals
drops the glucose level by ~2.0mmol/I.> The teaching was
updated following patient feedback to become ‘GAME’
(see Figure, page 4).° Analysis of the first 100 CYP with
T1DM graduating from the CGM Academy reported that
the implementation of GAME was the strongest predictor
of time in range (3.9-10.0mmol/l) at 6 months after
education.®

However, there are several risks when using moderate-
intensity physical activity to lower glucose between meals,
summarised in the Table (page 4).

How it works

Using moderate-intensity activity to lower high glucose

levels between meals works by:

e speeding up the onset of insulin action, which is
especially useful when insulin is administered at or

particularly effective following the underestimation of
carbohydrates

e promoting insulin-independent uptake of glucose into
the muscle cells, which is helpful following the insulin
resistance impact of a high-fat meal.

In summary

Providing complementary education regarding the
improvement of time in range by undertaking shorter
bouts of fun activities may appeal to the majority, rather
than solely focusing on hypoglycaemia mitigation and the
long term benefits of living an active lifestyle.

John S Pemberton
Birmingham Children’s Hospital, Birmingham Women’s and
Children’s NHS Foundation Trust, UK

Author’s declaration
The work did not receive any specific funds. Conflicts of interest: the author worked
for Medtronic from 2011 to 2016 and has received personal fees from Roche.
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after a meal

* increasing blood flow to the muscles, which augments
the relative proportion of insulin used by the muscles
instead of being degraded by the kidneys, and is

Hajat et al. 2019 npj Digital Medicine 2 1-6.

Riddell et al. 2019 Pediatric Diabetes 20 99-106.
Pemberton et al. 2021 Pediatric Diabetes 22 249-260.
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Register for free access at www.espe-elearning.org
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Test yourself with e-Learning

The ESPE-ISPAD (International Society for Adolescent and Pediatric Diabetes) e-Learning web
portal is an interactive resource on paediatric endocrinology and diabetes mellitus. Use it, free
of charge, to expand your knowledge of paediatric endocrinology.
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This issue’s clinical case highlight

Can you identify MODY (maturity-onset diabetes of the young)? Hollie was born
macrosomic, birth weight 4.2kg, at 38 weeks gestation. She had neonatal hypoglycaemia,
blood glucose 0.8mmol/I (14mg/dl), that persisted beyond the first week of life, and required
treatment for 6 months with diazoxide and chlorothiazide.

B O

e

1]

Hollie’s family tree indicating an autosomal dominant family
history of diabetes across two generations.

Hollie's father was diagnosed with type 2 diabetes (T2DM) at age 26, body mass index (BMI)
28kg/m?, treated with sulphonylureas, glycated haemoglobin (HbA1c) 53mmol/mol (7.0%).
Her paternal aunt had been diagnosed with T1DM at age 17, during routine screening, and
had been treated with insulin since diagnosis, BMI 25kg/m?, HbA1c 66mol/mol (8.2%).
Hollie's paternal grandmother had been diagnosed with T2DM in her early 40s,

BMI 27kg/m?, tablet-treated, HbATc 45mmol/mol (6.3%).

Which features indicate this could be a family with MODY?
Tick all that apply

D The HbA1c in those with diabetes
[ ] The neonatal hypoglycaemia

D The macrosomia at birth

[ ] The autosomal dominant family history of
diabetes

[ ] None of the above

For the answer, see page 10.
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Automated insulin delivery:
what you need to know

Revital Nimri highlights key points from the new consensus
recommendations for automated insulin delivery (AID)
technologies in clinical practice.

Revital Nimri

44

All individuals with
type 1 diabetes
mellitus should

be considered as
potential users of
AID systems”

You can read the
recommendations
in full at https://
doi.org/10.1210/
endrev/bnac022

Many consider AID to be the most promising development
in the management of type 1 diabetes mellitus (T1DM)
since the discovery of insulin a century ago.

Although the concept of AID has existed for
several decades, recent advancements in continuous
glucose monitoring (CGM) technology have enabled the
development of more complex control algorithms. These
algorithms automatically adjust insulin doses delivered by
insulin pump based on real-time sensor glucose levels,
allowing more precise and effective diabetes management.
Today, the available AID systems have become an integral
part of diabetes management, while further new systems
are under development.

Randomised controlled studies have consistently
shown that AID implementation across all available devices
leads to a 9-16% increase in time in range, a decrease
in glycated haemoglobin levels of 0.3-0.5%, and either
no change or a reduction in the amount of time spentin
hypoglycaemia. Recent real-world data, from thousands of
users with variable characteristics, demonstrated similar
results. Furthermore, these systems have been effective in
reducing the diabetes self-management burden, leading to
improvement in overall quality of life.!

In 2021, the faculty of Advanced Technologies and
Treatments for Diabetes (ATTD) initiated a convention of
75 experts to establish clinical recommendations for the
effective use of AID, which was subsequentially published
in Endocrine Reviews.? Here, | will discuss the key highlights
of these recommendations, focusing on integration of this
technology into clinical practice and adjusting education,
training and treatment approaches accordingly.

Indications for AID use

Based on the clinical evidence available at the time of

the consensus, the panel advocates that all individuals
with T1DM should be considered as potential users of

AID systems. A strong level of evidence supports the
effectiveness of AID in school-aged children, adolescents
and adults. The greatest efficacy was found in adolescents,
those who were poorly controlled and those using multiple
daily injection therapy? as their treatment modality. Further
studies are needed to investigate AID efficacy in diabetes
other than T1DM.

Preparation of the healthcare team

The healthcare team should be equipped with tools to
provide competent clinical assessment of AID for routine
care, such as the CARES framework.* This framework

helps users understand how AID works, how each

system calculates insulin delivery, which parameters can

be adjusted to optimise settings, when users should

revert to an open loop, and critical education points. The
healthcare team should also know how to assess glycaemic
information and explain CGM data and targets.

Key considerations for starting AID

Before starting AID, the healthcare team should work with
the person with diabetes and their family to proactively
set realistic expectations for engagement and optimal
outcomes. While acknowledging potential burdens, it's
important to highlight the benefits that outweigh them.
Comprehensive pre-AlD education should be provided. It
is important to note that AID training should not only focus
on technical aspects and, therefore, cannot be separated
from education in overall diabetes management. Instead,
it represents the tip of the pyramid of diabetes education,
where the base represents core diabetes knowledge and
management, with CGM and basic pump education in
between. Providing adjusted clinical recommendations for
AID use maximises system effectiveness, and includes user-
initiated bolus for meals, exercise management, treatment
of hypoglycaemic and hyperglycaemic events, and effective
sick day management.?

Initial device training can be conducted in the clinic,
virtually or both, with an individually tailored approach
based on current therapy and personal/family skills.
Populations with long-standing diabetes and/or suboptimal
control require special attention, as they may experience
transient worsening of retinopathy and potential
microvascular complications following the transition.

Before initiating AID, new CGM users should wear
the device for a few days, and those new to a pump may
use both devices for 1-2 weeks, to enable recognition of
infusion set failures and diabetic ketoacidosis management.
Each AID system has slightly different requirements for
starting the system and for optimal settings such as
glucose targets, active insulin time, insulin to carbohydrate
ratio and other modifiable pump settings. Identifying and
optimising these settings with healthcare providers can
help maximise the benefits of AID education.

Key considerations for follow-up
Access to clinical and technical support is crucial during the
early stages of transition to an AID system. As users adapt
to the device, the frequency of visits or contacts with the
healthcare team can be reduced on an individual basis,
while continuing to optimise device settings as needed. The
panel also advocates for a standardised AID data report
based on the recommended CGM metrics® and glycaemic
targets.® It is important to note that currently there are no
different glycaemic targets for AID use. However, these
targets may change as technology evolves and should be
individualised.

The panel concluded with a statement emphasising
the importance of making AID systems accessible
to anyone who wants to use them, and highlighted
the need to consider patient-reported outcomes in
treatment choices. More work is required to improve AID
interoperability, data access and usability. Faster insulin
may eventually enable fully automated AID, with systems
serving as a bridge until we have a cure for TIDM.

Revital Nimri
National Center for Childhood Diabetes, Schneider Children’s
Medical Center of Israel, Petah Tikva, Israel
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Pancreatic transplantation in
paediatric type 1 diabetes

| IPS Kochar summarises the current status of pancreatic

transplantation as a management option.

Type 1 diabetes mellitus (T1DM) is an autoimmune-
mediated destruction of pancreatic islets, resulting in
deficiency of insulin, with acute complications such as
hyperglycaemia, ketoacidosis and hypoglycaemia. It is one
of the most common paediatric endocrine diseases.

According to the International Diabetes
Federation Diabetes Atlas (www.diabetesatlas.org), in
2022, 8.75 million people were living with T1DM globally,
of whom 1.52 million were under the age of 20 years. The
highest prevalence of T1DM in children and adolescents
(individuals <20 years of age) is in India.’

The associated complications of T1DM put people
with the disease at higher risk of mortality than those
without T1DM. In children, the causes of mortality are
predominantly acute complications. In adults, chronic
complications are more often the cause.?

Mortality rates among children with T1DM are
declining, due to timely diagnosis, improved management,
newer insulin analogues and advances in insulin delivery
systems (continuous subcutaneous insulin infusion; CSII).

Currently, the treatments for T1DM are exogenous
insulin therapy, basal bolus therapy or CSII. Pancreatic
transplantation aims to restore the physiological insulin-
secreting capacity of the body and thereby do away with
the need for exogenous insulin, if successful. It was first
performed in 1966 and >80 000 procedures have been
undertaken worldwide (for both TIDM and T2DM).?

Indications and approaches

Indications for transplantation include:

e T1DM of >5 years' duration with negative C-peptide
(fasting and/or stimulated)

e glycaemic lability/variability, unawareness of
hypoglycaemia

e association with one or more significant chronic
diabetes complications, despite compliance with
intensive insulin therapy

e post-pancreatectomy or chronic pancreatitis

e cystic fibrosis-related diabetes.

The approaches can be summarised as follows:

e itcan be performed as a whole pancreatic transplant,
singly or along with another organ, in the form of:
° simultaneous pancreas-kidney transplant (SPK)
°  pancreas after kidney transplant (PAK)
°  pancreas transplant alone (PTA).

e |solated islet cell transplantation is also developing as
an option.

Whole pancreatic transplantation constitutes major
surgery, but may result in longer duration of exogenous
insulin independence. In contrast, islet cell transplants are
less invasive but may have a shorter duration of sustained
outcome.

Pancreases are harvested from brain-dead patients,

preferably between 20 and 50 years of age, with a glycated

!

IPS Kochar

44

Pancreatic
transplantation was
first performed in
1966 and >80 000
procedures have
been undertaken
worldwide”

haemoglobin level <6.5%. The (3 cell mass required for
metabolically significant results after transplantation

is recommended to be greater than about 5000 islet
equivalents per kg of the recipient body weight.*

Complications

Pancreatic transplantation is associated with short

term complications, such as graft rejection, hepatic vein
thrombosis and hepatic microsteatosis. The patient
requiring pancreatic transplantation needs long term
immunosuppression and adjunctive peri-transplant
anti-inflammatory management, which are associated
with considerable side effects of their own. Malignancies
following chronic immunosuppression have been reported.
The rate of death associated with islet transplantation is
very low.

Limitations

e The availability of human pancreases is very low, as
they need to be from brain-dead individuals or subjects
who have recently died.

e |tis major surgery and very expensive.

e Veryfew centres have the facilities and expertise to
undertake the surgery in children with TIDM.

e There are technical hurdles, including issues related to
donor, recipient, and graft rejection.

e Studies in children are very limited.

Outcomes

After transplantation, the mimicking of near-normal basal
insulin secretion, improved glycaemic control, reduction

in episodes of hypoglycaemia, slowing or prevention of
secondary complications and reduced dietary restriction
are commonly reported. Centres performing pancreatic
transplantation have reported maximum benefits
approaching 50-70% insulin independence up to 5 years
post-transplantation. The maximum duration reported was
10 years following whole pancreas transplantation.®

Technological advances in procedures

Areas of investigation include:

e the use of porcine islet cells

e development of pleuripotent stem cell-derived islets
e the encapsulation of islets within a protective layer
e techniques to enhance the survival of the graft.

Conclusion

Pancreatic transplantation may have the potential to be a
first-line treatment modality, if the associated complications
can be reduced.

Many experiments in islet transplantation provide
normalisation of glycated haemoglobin with insulin
independence. Its lower surgical risk, reduced toxicity from
immune therapy and fewer complications make it an ideal
future prospect for treatment.

More studies following up transplant procedure are
needed before it can be recommended as a routine
therapeutic option for T1DM.

IPS Kochar
Kochar Endocrine Clinic, Noida, Uttar Pradesh, India
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A new stem cell model to study
sex determination

Anu Bashamboo and Ken McElreavey outline the
development of a new stem cell model to study sex
determination in humans, and associated pathologies.

Anu Bashamboo

Ken McElreavey

44

The new model now
allows researchers
to study the roles of
a range of different
genes thought to

be involved in sex
determination,
gonad development
and associated
pathologies”
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Work at the Institut Pasteur (France), together with that of
Robin Lovell-Badge at the Francis Crick Institute (UK) and
Nitzan Gonen at Bar-llan University (Israel), has developed
a new stem cell model that allows us to observe the earliest
stages of sex determination in humans." This could help us
understand the basic mechanism of sex determination and
why some people are born with disorders/differences of
sex development (DSD), as well as providing a platform for
the development of future fertility treatments.

Challenges in understanding

Sex determination and early gonad formation in the
human are controlled by poorly characterised gene
regulatory networks. Defining and characterising these
genetic networks is challenging, since the genes involved in
the process are often not conserved in evolution. There are
several examples where human genes that cause DSD do
not show a phenotype in mouse models.*?

Furthermore, early developing gonad tissue is difficult
to access in the human, and primary gonadal cell cultures
lose their cellular identity and do not reflect the in vivo
gonadal tissue.* One major bottleneck in the field is the
lack of a robust in vitro model accurately recapitulating in
vivo development, which can also be used to model genetic
variants that cause DSD.

Developing the model

To develop a model of early gonad development, we used
induced pluripotent stem cells, which can be directed to
become any cell type in the body.! From these cells, we
developed a robust protocol for sequential differentiation
of human induced pluripotent stem cells towards gonadal
progenitors using only defined culture medium.
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Figure. In vitro system of cellular reprogramming recapitulating the in vivo development of somatic cells of the
human gonad. The reprogramming is independent of targeting exogeneous transcription factors. Only by using
defined medium are the human pluripotent cells directed to develop towards mesoderm, then intermediate

mesoderm that forms cells resembling the fetal Sertoli cells. The in vitro derived Sertoli-like cells show sustained

and 3D o

Anu Bashamboo received the 2019 Henning Andersen Award in
basic research for this work. This research was partially funded by

the ESPE Research Unit. Find out about ESPE grants and awards
at www.eurospe.org/grants-awards.

Using this system, Sertoli-like cells were derived from
healthy 46,XY cells, which showed sustained expression of
testis-specific genes, secreted anti-Mullerian hormone and
could migrate and then spontaneously aggregate to form
3D tubular structures. When the protocol was used on
46,XX cells, these cells failed to display the characteristics of
Sertoli-like cells but instead expressed granulosa markers.
This indicates that the differentiation process to Sertoli-like
cells requires the presence of the Y chromosome and may
recapitulate human testis determination in vitro.

This is supported by the observation that, for the
first time, this protocol was successfully used to model a
naturally occurring pathogenic variant in the NR5AT gene
which is known to cause 46,XY gonadal dysgenesis. These
mutated cells showed aberrant gene expression, failed to
migrate and did not spontaneously aggregate to form 3D
tubular structures. However, when the NR5AT missense
variant was corrected by gene editing, the wild type
Sertoli-like phenotype was restored.

Implications for future work
In recent years, the Pasteur team has identified
several new genes associated with errors in human
sex determination, as well as expanding the phenotypic
spectrum associated with genes known to cause DSD,>®
but we lacked a suitable biological model to study
precisely how these genes cause DSD.

Combined with genome-editing techniques, the
new model now allows researchers to study the roles
of a range of different genes thought to be involved in
sex determination, gonad development and associated
pathologies, including DSD and infertility. This discovery
could not only help uncover the mechanisms involved
in DSD, but this new model
could be used as a platform for
spermatogenesis, leading to the
development of future fertility
treatments.
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expression of testis-specific genes, secrete anti-Mdllerian hormone, and can migrate and spontaneously aggregate
to form 3D tubular structures. The systematic formation of these testicular organoids is visualised using a specially
designed microfluidic device. IPSc, induced pluripotent stem cells; PBMCs, peripheral blood mononuclear cells.
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Watch live or on-demand at your convenience

@ See www.eurospe.org/education/espe-connect-webinar-series

ESPE NEWSLETTER / ISSUE 60 / SUMMER 2023


http://www.eurospe.org/education/espe-connect-webinar-series
http://www.eurospe.org/education/espe-science-symposium
http://www.eurospe.org/education/espe-science-symposium
http://www.eurospe.org
http://www.eurospe.org/events-espe/espe-2023-annual-meeting
https://www.eurospe.org/events-espe/espe-2023-annual-meeting
https://www.eurospe.org/events-espe/espe-2023-annual-meeting

Future meetings

See www.eurospe.org for details of all future meetings

61st Annual ESPE Meeting
21-23 September 2023
The Hague, The Netherlands

62nd Annual ESPE Meeting
November 2024
Liverpool, UK

63rd Annual ESPE Meeting
May 2025
Copenhagen, Denmark

64th Annual ESPE Meeting
2026
Marseilles, France

OTHER EVENTS

ESPE Summer School
18-20 September 2023
Rockanje, The Netherlands
ESPE Diabetes, Obesity &
Metabolism School

JuLY
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Rockanje, The Netherlands
ESPE Connect Webinar:

ESPE e-Learning Portal
12 October 2023
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Athens, Greece

ESPE Maghreb School
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Tunisia

ESPE Connect Webinar:
Diagnostics
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17 July 2023

DEADLINES

30 September 2023

10 December 2023

To stay up to date, follow ESPE on social media and read the
ESPE News Alerts.

For more information about vacancies on ESPE Committees
and how to apply, see www.eurospe.org/about/vacancies

ESPE e-Learning

Answer to the case query on page 5

Features indicating that this could be a family with MODY

The autosomal dominant family history of diabetes
The neonatal hypoglycaemia
The macrosomia at birth

Macrosomia (birth weight >4kg) is a feature of HNF4A MODY, and is seen in
>50% of cases, with birth weight increased by an average of 790g compared

with unaffected siblings. Birth weight is increased whether the mother or

father has HNF4A MODY.

Neonatal hypoglycaemia requiring treatment is seen in around 15% of cases
where the baby has inherited the HNF4A mutation from their affected parent.
This hypoglycaemia typically remits during infancy and patients develop

diabetes from adolescence.

The autosomal dominant family history is a key feature of HNF4A MODY. Each
child has a 50% chance of inheriting the HNF4A mutation. The HbA1c is not

helpful in identifying HNF4A MODY.
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