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WELCOME

A word from
THE EDITOR...

Welcome to the autumn issue of 7he Endocrinologist, on the theme of stress and trauma. With the
start of the new academic year upon us, this theme feels fitting, ahead of the excitement (and stress!)
of preparing for new student intakes and the commencement of teaching. Summer feels long behind
us.

At The Endocrinologist HQ , we have put together an issue covering many interesting topics. Personal
highlights include the insights from Rob Gifford and Thomas O’Leary into the impact of arduous
training on the endocrine system, [ focusing on extreme environments encountered during
Antarctic expeditions and military training. The themes discussed in that article are echoed in the item
contributed by our Editorial Board member John Hough, who discusses endocrine changes as
readouts of overtraining. )

Ashley Cave gives us some interesting tips on managing our mental health. [ ) Given the
multifaceted nature and demands of our roles, this article provides practical advice and a personal
anecdote about her own methods of managing her mental health. I know my recent foray into the
world of yoga has been beneficial for my own mental health and mindfulness.

I 'very much enjoyed the opportunity to conduct the issue’s interview with Kevin O’Byrne. [}

As he studied under the tutelage of many of the greats in reproductive physiology, such as Ernst
Knobil, who were making pioneering discoveries that still underpin our knowledge of the reproductive
system, it’s a fascinating read. Of particular importance is Kevin’s advice for ECRs on having
confidence in yourself (this is arguably applicable at all career stages), as we can be great self-saboteurs!
Wishing you a wonderful autumn term.

Best wishes

KIM JONAS

CO N T E N T View and share individual articles at:
www.endocrinology.org/endocrinologist
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HEADLINES

PUBLISH WITH
PURPOSE: SUPPORT
YOUR SOCIETY’S
JOURNALS

When you publish in one of your Society’s
journals, you're not just sharing your research —
you’re investing in the future of endocrinology
and supporting your fellow members.

EXPLORE THE CLINICAL
RESOURCE HUB

The Society’s Clinical Resource Hub contains a wealth of
member-curated resources to help enhance your clinical
practice. You can explore materials on subjects such as
setting up new clinics, revamping patient communication,
best practice in patient-initiated follow up, and much more.

If your clinic has recently introduced measures that have
improved your practice or service delivery, make sure you

Did you know that the Society’s 2024 t
share them on the Hub to help unify endocrine patient care. id you know that the Socicty’s 2024 gran

programme was entirely funded by Journal of
Endocrinology? "This means more opportunities
for our members to pursue ground-breaking
research, advance endocrine education and
improve patient care.

Take a look at the Clinical Resource Hub. )

Clinical
Resource

And, thanks to profits from Endocrine-Related
Cancer, the Society’s public engagement work was
funded for two years, providing non-experts with
accurate and reliable information on hormones.

Find out more about your journals. {J

COULD YOU CLAIM FREE MEMBERSHIP OF THE
ENDOCRINE SOCIETY?

logy’s aim to support the global endocrine community, we’re offering a
e a clinical member in your first year of Higher
ine Society

As part of the Society for Endocri )
new benefit in collaboration with the Endocrine Society. If y
Specialty Training (Registrar, SpR, or ST3+), you can now claim a complimentary one-year Endo

ional development of our early career clinicians, and connect you
s worldwide.

This initiative is designed to further the proft
with a broader network of endocrine spec

Apply for free membership. @

GET INVOLVED WITH _
REAL-WORLD DATA .)§°g'etv.f°f, &) % people
REGISTRIES e with

The Society is launching the next generation of real-world data registries. These globally accessible datasets will
be enriched by real-time patient information to enhance understanding, inform drug development, optimise
patient care and improve patient outcomes.

Your patients will be able to input their data directly into the PeopleWith app, where they can actively monitor
their symptoms, track diagnoses and manage medications. This means you will have a more comprehensive
overview of patient histories, resulting in more effective treatment plans.

Find out more. J

BECOME A
CONTENT EDITOR
FOR YOU AND
YOUR HORMONES

Are you a scientist with a passion for
sharing knowledge and a knack for clear
communication? Why not become a
Content Editor for our public-facing
website, You and Your Hormones? socs

" —
iHormones

WHAT IS ENDOCRINOLOGY? WATCH OUR
ANIMATED VIDEO TO LEARN MORE.

Find o marn @

In a world filled with health
misinformation, you can have a positive

impact on the public understanding = For For

of hormones by translating complex ® Pces e

science into accessible, reliable 2

information that educates and < Cumicalum togic for shudents ©  Cuniculum tosics o teachers °

empowers patients, students and the What i erclocriclon? ® || actities °

public. Hormanes: The inside Story - podesst @ Topicad issuns L]
Carvens ° Dl Liomey °

Sign up today! )

| Hormones: The Ingide Story - listen to the latest episodes now!
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Find us on Facebook & X o facebook.com/SocietyforEndocrinology ® x.com/Soc_Endo

SOCIETY
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26 September 2024
ENDOCRINE GENETIC
TESTING

Birmingham, UK

1 October 2024
NATIONAL TRAINING
SCHEME FOR THE
USE OF RADIOIODINE
IN BENIGN THYROID
DISEASE 2024
Birmingham, UK

14-15 October 2024
UK JOINT IRISH-UK
ENDOCRINE MEETING
Belfast, UK

3 December 2024
REPRODUCTIVE
ENDOCRINOLOGY
London, UK

10-12 March 2025
SfE BES 2025
Harrogate, UK

www.endocrinology.org/
events for full details
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HOT TOPICS

Hot Topics is written by Victoria Chatzimavridou-Grigoriadou, Sophie Clarke, Craig Doig, Edouard Mills,
Gareth Nye, Bhavna Sharma and Vincent Simpson

Endocrine 0 .

SOCIETY FOR ENDOCRINOLOGY

OFFICIAL JOURNALS CONNECTIONS. o e
Society members have free access to the current Vi, i
content of Journal of Endocrinology, Journal of Molecular Eﬁ)‘gm
Endocrinology, Endocrine-Related Cancer and Clinical ONC OLOGY

Endocrinology via the Members’ Area of the Society
website. () Endocrine Connections, Endocrinology,
Diabetes & Metabolism Case Reports and Endocrine
Oncology are open access and free to all. Publishing in
Endocrine Oncology is currently free.

JOURNAL OF ENDOCRINOLOGY

ABCCI1 constrains metabolic responses to high-fat diet in

male mice

Villalobos et al. have explored the role of ATP-binding cassette family C
member 1 (ABCC1) and its capability to modulate glucocorticoid actions. Using
Abeel knockout mice, they showed raised corticosterone levels in skeletal muscle
and adipose tissue and enhanced insulin resistance in knockout animals fed a
high-fat diet, when compared with wild type controls.

indicate ABCC1’s role in glucose homeostasis, demonstrating diet-dependent
effects not linked to altered tissue glucocorticoid concentrations. This research
suggests that ABCC1 is crucial for metabolic responses to dietary fat intake,
potentially impacting obesity and type 2 diabetes.

Future studies should investigate the mechanisms by which ABCC1 deficiency
amplifies transcriptional responses to a high-fat diet and disrupts glucose
metabolism, offering insights into potential therapeutic targets for metabolic

Proteomic and RNA sequencing analyses revealed that knocking out Abec/ diseases.

enhances the transcriptional response to an obesogenic diet in adipose tissue but
not in skeletal muscle. Key pathways related to glucose metabolism, particularly

Read the full article in Journal of Endocrinology 262 ¢240024
OXPHOS machinery and Glut4, are disrupted in both tissues. The findings

https://doi.org/10.1530/JOE-24-0024

JOURNAL OF MOLECULAR ENDOCRINOLOGY

Understanding the progression of postmenopausal osteoporosis
Postmenopausal osteoporosis is a widespread issue globally, but its pathogenesis

has remained elusive, due in part to its asymptomatic development. This study by
Wang ¢t al. has potentially identified a new biomarker to target patients with ongoing
postmenopausal osteoporosis: the circular RNA (circRNA) circ_0134120. It appears
that this circRNA may be capable of modulating various micro RNAs (miRNAs) and
influencing the body.

Comparative analysis in this study, conducted between patients with postmenopausal
osteoporosis and healthy controls, revealed distinct expression patterns: specifically,

20 circRNAs displayed a change in their expression. The major novel finding, however,
regards uncovering the potential involvement of circ_0134120 in promoting the
occurrence and development of postmenopausal osteoporosis through competitive
binding with miR-590-5p, facilitating STAT3 expression, and inhibiting the osteogenic
differentiation of bone marrow stromal cells. Without this differentiation, bone
remodelling cannot progress normally and osteoporosis develops.

This new finding is particularly exciting because of the potential to target this pathway
and ultimately prevent postmenopausal osteoporosis for women globally. However, there
appear to be potential links to the development of osteoarthritis and other diseases as
well.

Read the full article in Journal of Molecular Endocrinology 73 ¢230140
https://doi.org/10.1530/JME-23-0140

ENDOCRINE-RELATED CANCER

Second-line treatments for GH- versus GH&PRL-secreting
tumours in acromegaly

nature of GH&PRL co-secreting tumours, treatment efficacy did not
significantly differ from tumours secreting GH only, though patients with

Acromegaly primarily results from somatotroph pituitary neuroendocrine
tumours (Pit-NETs) secreting growth hormone (GH), with about a quarter

of cases involving co-secretion of GH and prolactin (PRL). This latter group
presents more aggressively, yet data on the efficacy of GH-lowering therapies are
limited.

In a retrospective, multicentre study, Araujo-Castro et al. assessed second-line
therapies, pasireotide and pegvisomant, for acromegaly. The study included
150 patients who were unresponsive to first-line treatments, 122 having

GH Pit-NETs and 28 with GH&PRL Pit-NETs. Among them, 124 were

treated with pegvisomant and 49 with pasireotide at any time.

Both drugs effectively normalised insulin-like growth factor-1, with efficacy rates
of 71.4% for pasireotide and 81.5% for pegvisomant. Despite the aggressive

GH&PRL co-secreting tumours required higher doses of pegvisomant. Densely
granulated tumours responded less to pasireotide. Pasireotide was also linked

to a higher incidence of hyperglycaemia and diabetes when compared with
first-generation somatostatin analogues, highlighting the need for careful
monitoring,

This study underscores the need for personalised treatment, based on tumour
characteristics, offering valuable insights for endocrinologists managing
acromegaly.

Read the full article in Endocrine-Related Cancer 31 ¢240043
https://doi.org/10.1530/ERC-24-0043
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CLINICAL ENDOCRINOLOGY

Revised cortisol cut-off in insulin tolerance tests characteristic analysis identified a 100.0% sensitivity and 43.6% specificity in
The gold standard for assessing the hypothalamic-pituitary-adrenal axis is correctly diagnosing AL Using a lower cortisol threshold value of 416nmol/1 on
an insulin tolerance test (ITT), which examines the cortisol response to insulin- the Abbott analyser platform maintained a sensitivity of 100.0% and improved
induced hypoglycaemia. A peak cortisol cut-off of 550nmol/1 is regarded as the specificity to 86.7%.

the minimum response for healthy individuals during an I'T'T. However, this

cut-off is based on outdated assays, and risks misdiagnosis of adrenal The authors therefore provide evidence to update and lower the Abbott
insufficiency (AI). analyser cortisol threshold from 500 to 416nmol/1. Use of this threshold avoids

misdiagnosis of Al and subsequent unnecessary glucocorticoid replacement
In this study, Lazarus e/ al. undertake a retrospective analysis of 300 I'T'T cortisol therapy in otherwise healthy patients.
responses using the Abbott Architect and Alinity analyser platforms in patients

with suspected Al between 2010 and 2022, at a tertiary London centre. Based Read the full article in Clinical Endocrinology
on the institution’s current peak cut-off value of 500nmol, receiver operating https://doi.org/10.1111/cen.15074

ENDOCRINOLOGY, DIABETES & METABOLISM CASE REPORTS
Langel‘hé!ns cell histiocytos_is secondary to selpercatinib for six months of diarrhoea, night sweats, weight loss and hot flushes. Imaging
metastatic medullary thyroid cancer - and biopsies confirmed MTC, and she underwent a thyroidectomy followed
Medulla'ry thyroid cancer (MTC) is a rare thyroid cancer arising from the by selpercatinib treatment, leading to significant symptom improvement and
parafollicular cells. It is prefigmmantly cause(.i by mutations m the RE?'. reduced serum calcitonin levels (25,600 to 56ng/1, reference <20 ng/1). After
proto-oncogene. Cabozantinib and vandetanib are non-selective multi-kinase two years of stable disease, bilateral pulmonary nodules were found that rapidly
inhibitors licensed to treat M'TC, but they have significant side effects (diarrhoea, increased in size (4 to 8mm). Lung biopsy was consistent with LCH due to a
hypertenslion and p?llmalfplér}tar erythrodys.aesthesia syndrome). Selpercatinib rare BRAF mutation (p.V600_K601>D). She was treated with inhaled steroids,
is a selective RET kinase inhibitor, currently in phase III trials. resulting in the improvement of the lung nodules and her symptoms.
Langeﬂlans cell hiSdOCYtOSiS (LCH> is a rare clonal neoplé}sm of myeloid ) This case highlights that tyrosine kinase inhibitors, such as selpercatinib, may
dendritic cells not associated with MTC. However, LCH is caused by mutations paradoxically increase MAPK signalling, potentially leading to secondary
in the BRAF gene downstream of RET. neoplasms.
Wu et al. report a case of a 22-year-old woman with metastatic MTC who Read the full article in Endocrinology, Diabetes & Metabolism Case Reports 23-0079
developed LCH while being treated with selpercatinib. She presented with https://doi.org/10.1530/EDM-23-0079

ENDOCRINE CONNECTIONS
Prader-Willi syndrome: a practical look make endocrinologists very nervous!). In particular, a thorough review of growth
This review by Shaikh et al. focuses on the management of Prader—Willi hormone therapy, alongside management of nutrition and puberty, is valuable

Syndrome in a practical and adaptable manner. It will be useful to both paediatric for adult and pacdiatric endocrinologists, and can be applied casily.

and adult endocrinologists. L L . . .
This article would add confidence to any clinician’s repertoire, whilst dealing

The authors have taken care to talk about actual groundwork. This includes with a complicated and rare endocrine syndrome.

the formation of a multidisciplinary team to manage patients with these complex ) )

requirements, and undertaking a focused clinical history and examination, Read the full article in Endocrine Connections 13 240091
presented in a useful and easy-to-digest tabular fashion, for the benefit of https://doi.org/10.1530/EC-24-0091

clinicians working with these patients (going through esoteric descriptions can

ENDOCRINE HIGHLIGHTS

A summary of papers from around the endocrine community that have got you talking.

Artemisinins ameliorate PCOS by mediating LONP1-CYP11A1
interaction

Polycystic ovary syndrome (PCOS) is a common endocrine condition. One of its
principal features is androgen excess, which can result in hirsutism, scalp alopecia and
acne.

Artemisinins are anti-malarial drugs derived from Artemisia plants, which have been
demonstrated to activate thermogenic adipocytes and improve metabolic health.

Liu and colleagues undertook a series of & vwo and i vitro studies to explore the impact

of artemisinins on androgen excess in PCOS. In rodent models, the artemisinin analogue
artemether improved regularity of oestrous cycles, and improved hyperandrogenaemia.
Mechanistic studies revealed that artemisinins directly bind to lon peptidase 1 (LONPI)
resulting in interaction between LONP1 and CYP11AL1. This results in increased LONP1-
mediated CYP11Al degradation, and thus reduces ovarian testosterone synthesis.

Building on this, in women with PCOS (»=19), use of an artemisinin was associated with a
reduction in hyperandrogenaemia and an improvement in menstrual cycle regularity.

Taken together, these data suggest that this well-tolerated anti-malarial treatment may
offer a novel therapeutic strategy for women with PCOS.

Read the full article in Science 384 eadk5382
https://doi.org/10.1126/science.adk5382

@‘Shut‘gen stock
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Reproductive

REPRODUCTIVE A"?@;;
ENDOCRINOLOGY €\ ]
MEETING Y

This event will bridge the gap between specialty-
specific meetings, bringing together experts across
multiple fields to provide a masterclass in managing
complex reproductive disorders.

B Tuesday Q The Hallam

3 December Conference Centre,
2024 London

Do you have a paper on this topic that you’re
looking to publish?

Submit your paper to Endocrine Connections’ Special Collection on male
reproductive health and receive a 10% discount on your registration! ()

Endocrine J

CONNECTIONS

REGISTER TODAY &
to secure your place!
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FEATURE

STRESS, TRAUMA
AND LATE EFFECTS OF

WRITTEN BY HELEN SIMPSON

Imagine you, your child, or someone else you care
about is diagnosed with a brain tumour. They may
present very unwell, with neurological deficits due
to a space-occupying lesion. They may have a
suprasellar mass presenting with endocrine issues
such as arginine vasopressin deficiency (cranial
diabetes insipidus) and hypopituitarism. They may
complain of loss of vision. It’s all very stressful. And
then imagine there is hydrocephalus, ventriculo-
peritoneal (VP) shunt insertion, a neurosurgical
operation, radiotherapy and possibly chemotherapy.
That is all pretty traumatic. We describe this in our
service as an acquired brain injury - not a single
incident, as in a road traffic accident for example,
but multiple and progressive injuries to the brain.

THE ROLE OF THE ENDOCRINOLOGIST
In endocrinology, we are asked to help with the care of people who have
undergone treatment for brain tumours, often in childhood.

It is crucial to ask for the field of radiotherapy (especially with the advent

of proton beam therapy), in order to know the dose that the hypothalamus,
pituitary and thyroid have received. If the hypothalamus/pituitary is not
affected, then this cohort is better served in a late effects neuro-oncology
service. These are few and far between, especially considering that more and
more people live with and beyond a cancer diagnosis. The thyroid is very
sensitive to radiation and the neck should be palpated annually in anyone
who has had posterior fossa, brain stem or craniospinal irradiation where the
thyroid receives some radiotherapy.

Different hormone axes are affected at different doses of radiotherapy
(including proton beam therapy) when the hypothalamus/pituitary is in the
treatment field:

®  Growth hormone defiency can occur after 10-15Gy and occur up to
15 years after treatment. The time to development of deficiency reduces
with higher doses, down to around 12 months after 60Gy or more.

®  Impact upon follicle-stimulating hormone and luteinising hormone
means that precocious puberty can result from doses as low as 15-20Gy.

e Thyrotrophin (T'SH) deficiency is less common and predominantly
occurs after 30Gy or more.

® Adrenocorticotrophin (ACTH) deficiency is also less common and
predominantly occurs after 30Gy or more.

In the case of ACTH, is it important to determine if exogenous
glucocorticoid was around at the time of testing for adrenal insufficiency,
and that there has been an appropriate test performed, before confirming
this important diagnosis. There are issues around assays, cut-offs and
dynamic tests used. The glucagon test, for example, performs badly as a test
for ACTH/ cortisol production. The table shows a suggested testing strategy.

The highest risk of pituitary dysfunction comes in the first 10 years. Our
strategy at University College London Hospitals is a dynamic test if growth
hormone (GH) is being considered 612 months after completion of
treatment, then a 9am blood test annually for 10 years unless the clinical
picture changes. GH testing frequency is harder to determine: my strategy is
roughly 5 years for two dynamic tests as determined by adult GH deficiency
assessment (AGDHA; if over 25) and discussion with the patient. While GH
is not licensed in active malignancy, to date there are no safety concerns in
this cohort. The main risk is of type 2 diabetes in those with additional risk
factors.

NEUROLOGICAL IMPACT

As well as affecting hormone production, radiotherapy can affect neurones
and dendritic connections, and result in issues with neurocognitive function,
or issues with higher executive functions, such as learning, memory and
processing speed of the brain. This is more apparent the younger the person
is having radiotherapy, and is associated with the volume of brain affected,
and the site of neurosurgery. For example, a cohort of young people in our
care have had whole brain irradiation (e.g. for medulloblastoma), receiving
40Gy, and have significant early memory loss in their 30-40s. Memory

loss can make it difficult to manage aspects of hormone replacement, in
particular desmopressin and glucocorticoid replacement, and remembering

Table. Suggested strategy for endocrine testing. FSH, follicle-stimulating hormone; LH, luteinising hormone.

Serum pituitary basal hormone levels o

Insulin-like growth factor-I is not diagnostic for GH deficiency in adults

e Follicular phase LH and FSH, oestradiol if menstruating

e LH FSH oestradiol if not menstruating (no need to repeat once on oestrogen replacement)

* 9am testosterone in men

e TSH/free thyroxine

e 9am cortisol

Hormone stimulation tests 3

Short synacthen test

e |nsulin tolerance test (ITT) to assess GH/cortisol reserve

e Glucagon stimulation test or ITT to assess GH status - only if considering GH replacement

Additional useful investigations if .
concerned about diabetes insipidus (not
a late effect)

Plasma and urine osmolarities

e Water deprivation test
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sick day rules. Radiotherapy can affect blood vessels in the brain; the risk of
stroke increases, and rises further after about 20 years. We don’t know the
mechanism for this or how to manage it. It is important to focus on healthy
eating and exercise, and monitoring other cardiovascular risk factors such
as lipids, glycated haemoglobin and blood pressure. St Jude’s CVS Risk
Calculator () may also be helpful in decision making,

Neurosurgery can be life-saving. You don’t need me to describe how this
is traumatic to the brain. Hydrocephalus, often the first presentation of a
primary brain tumour, causes pressure in the brain, managed with a VP
shunt or Omyaya reservoir. Shunts can block, malfunction and, rarely,
get infected, so needing to be removed. An often forgotten, important
part of care for this patient group is ensuring that they are known to a
hydrocephalus service, so they can have a shunt check as needed.

How all of this can affect people in terms of neurocognitive function and
also mental health spans a huge spectrum. It is common to see young
people with anxiety, and there are a number of people with mental health
diagnoses, such as psychosis and severe depression. Referrals for talking
therapies, neuropsychology or psychiatry should be considered.

IDENTIFYING SUPPORT SERVICES

One of the challenging aspects of care is linking to services that can
support this cohort, as services are not commissioned, and many are
community-based and can be difficult to access, or are non-existent. Part
of the jigsaw that is helpful for patients is a documented educational
assessment, documenting if the young person has a learning disability, and
ensuring young people are linked with adult learning disability teams prior
to transition to adult services. Patient support groups such as Trekstock,
Macmillan, Ellen MacArthur Trust, Children’s Cancer and Leukaemia
Group, Headway, Success and Brainstrust can offer support. It is important
to know if there is a lasting power of attorney for health in place for those
with significant brain injury, and Citizens Advice and local Council adult
learning disability teams can be a source of information for parents and
carers. Macmillan has support to navigate the benefits system.

Neurocognitive function testing should be considered where these may
be a concern, as strategies can be offered linking to occupational therapy
and vocational therapy. Young people may need support navigating

©Shutterstock

the education system and going to university, along with support in the
workplace.

Fatigue is a very common. It is rarely related to endocrine deficits if they are
appropriately replaced. It is usually related to the acquired brain injury itself
affecting capacity of neurocognitive function. Links with neurology and
brain injury teams can be helpful to access support and discuss strategies,
such as pacing activities and good sleep patterns. Some people have access
to fatigue management services run by occupational therapy and, if so, a
referral here can be helpful.

There is a lot to consider — stress and trauma coming from both tumours
and treatments. Endocrine deficits should not be missed, and we should
screen for long term impacts of treatments appropriately and pragmatically.
Multidisciplinary working is key, with non-medical interventions often being
the most important for quality of life. There remains a gap between services
needed and what is available.

HELEN SIMPSON
Deputy Clinical Lead Diabetes and Endocrinology,
UCLH NHS Foundation Trust

FURTHER READING

Children’s Cancer and Leukaemia Group Late Effects Factsheets
www.cclgorg.uk/publications/late-effect-factsheets.

Gebauer J et al. 2019 Endocrine Reviews https://doi.org/10.1210/er.2018-00092.

Headway Fatigue after Brain Injury www.headway.org.uk/about-brain-injury/
individuals/ effects-of-brain-injury/fatigue.

International Late Effects of Childhood Cancer Guideline Harmonization Group
wwwighg.org.

Late Effects Special Edition 2022-2023 Endocrine Connections
https://ec.bioscientifica.com/page/lateeffects/late-effects-special-issue.

Macmillan Endocrine Late Effects Guide www.macmillan.org.uk/healthcare-
professionals/news-and-resources/guides/endocrine-late-effects-guide.

Office of the Public Guardian Lasting Power of Attorney www.gov.uk/power-of-
attorney.

Stochholm K & Kiess W 2018 Clinical Endocrinology
https://doi.org/10.1111/cen.13502.
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HVNIVINSm STRESS, TRAUMA AND HORMONES

ENDOCRINE IMPACT
OF ARDUOUS EXERCISE
IN WOMEN AND MEN

WRITTEN BY ROBERT M GIFFORD AND THOMAS J O'LEARY

This summer marks the 40th anniversary of the
first women’s Olympic marathon. Since then,
women have been closing the gap with men

in the results tables of ultra-endurance events,
such as the Marathon des Sables, Ultra Trail du
Mont Blanc and the Barkley marathons. Women
have also pioneered extreme adventurous and
occupational endeavours which, until recently,
were the preserve of men. These include physically
demanding combat roles in the military, polar
traverse expeditions and ultra-endurance rowing.

Intense and sustained exercise can lead to an energy deficit (energy
expenditure higher than dietary energy intake), which activates the
hypothalamic-pituitary-adrenal (HPA) axis to increase circulating
glucocorticoid levels and improve substrate availability to tissues. This
adaptive response is fundamental to survival. However, as a high proportion
of available energy is apportioned to locomotion, prolonged downregulation
of less essential processes may be pathological, e.g. suppressed reproductive
function.! The suppression of reproductive function is an adaptive response
to stress, with the aim of reducing likelihood of conception during times
when a successful live birth is less probable, but the subsequent suppression
of sex steroid hormones has other effects that can be harmful to health (e.g.
musculoskeletal) and aspects of physical and cognitive performance.

‘Studies comparing metabolic function
during prolonged exercise have
demonstrated a sexually dimorphic
pattern of adaptation.’

LESSONS FROM THE ANTARCTIC

Polar ski touring is an example of vigorous physical activity and energy
deficit with high ‘stationarity’, i.c. a day-to-day routine which remains largely
unchanged over several weeks. During the first all-female Antarctic traverse
expedition, six women completed the 1700km land mass traverse in 62 days
(the largest team to ever do so of any gender, see images) and demonstrated
preserved pituitary gonadotroph function? and bone density,” despite a mean
9kg weight loss and marked activation of the HPA axis.

We recently studied a larger Antarctic expedition of six men and three
women. In this cohort, greater loss of fat mass and fat-free mass was seen
among men than among women,* a separation which became apparent after
around 30 days of activity. This finding was consistent with some evidence
from military cohorts that women better protect fat-free mass in multi-
stressor environments than do men.

Energy deficits are a major contributing factor to fat-free mass loss. Women
typically have lower body size than men — which contributes significantly to
the difference in energy cost in locomotive tasks. This means they may also
find it easier than men to maintain an energy balance in environments when
energy intake is restricted by logistical challenges (e.g. the amount of food
you can carry or the time available for eating).

Salivary steroid levels in this mixed expedition suggested greater activation
of the HPA axis among women than in men, and more suppression of
testosterone levels among men (unpublished data). Studies comparing
metabolic function during prolonged exercise have demonstrated a sexually
dimorphic pattern of adaptation, with women preferentially utilising more
fat than men.’ Storing and utilising more adipose tissue allows women

to preserve lean mass during an energy deficit, mitigating maladaptive
endocrine effects. This sex-specific difference appears to become more
relevant as exercise is sustained.

MILITARY TRAINING

While women may compare favourably to men in many adaptations to an
energy deficit, they demonstrate higher rates of pertinent adverse outcomes
in settings that expose them to multiple concurrent stressors. For example,

The six soldiers of the Ice Maiden expedition at the South Pole; the first all-female team to ski across Antarctica using muscle power alone. Crown Copyright

I
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The Ice Maiden expedition traversed 1,700km in 62 days. Crown Copyright

during arduous military training, women experience higher rates of stress
fracture than men.®

It is difficult to compare male and female reproductive outcomes, but

rates of ovarian dysfunction are high during military training.” Female
reproductive dysfunction during military training is associated with
maladaptive metabolic responses, possibly driven by heightened average
glucocorticoid exposure.® We conducted a study of HPA axis and pituitary
gonadotroph responses to 29 weeks of basic military training in nine men
and 34 women. The HPA axis was markedly more activated among women
than in men, with evidence of greater suppression of gonadotroph function
(unpublished d