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Abstract

Changes that COVID-19 induced in endocrine daily practice as well as the role of endocrine and metabolic
comorbidities in COVID-19 outcomes were among the striking features of this last year. The aim of this statement is
to illustrate the major characteristics of the response of European endocrinologists to the pandemic including the
disclosure of the endocrine phenotype of COVID-19 with diabetes, obesity and hypovitaminosis D playing a key role
in this clinical setting with its huge implication for the prevention and management of the disease. The role of the
European Society of Endocrinology (ESE) as a reference point of the endocrine community during the pandemic will
also be highlighted, including the refocusing of its educational and advocacy activities.
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Introduction

The Coronavirus disease 2019 (COVID-19) pandemic
had, and still is having, a terrible impact on the life of
every human being and has also heavily affected the
professional life of all health professionals. In particular,
young endocrinologists have often been relocated in the
first line in the fight against COVID-19 (1) including the
tremendous vaccination effort at the population level.
Moreover, many colleagues all over the world
contributed to the huge effort of defining the endocrine
phenotype of COVID-19 that prompted the understanding
of the key role of endocrinologists in the prevention and
even management of a disease which apparently was so
far from our field of interest and expertise (2, 3). In fact,

COVID-19 initially defined as a predominantly respiratory
syndrome, caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), was progressively shown to
have multiple systemic extrapulmonary manifestations
which increase the lethality of COVID-19 including,
besides the endocrine involvement, vascular, cardiac,
kidney, gastrointestinal and CNS complications (4) due
to the ubiquitous expression of angiotensin-converting
enzyme 2 (ACE2), the receptor which is responsible for the
cellular entry of SARS-CoV-2 (5), widespread endothelial
damage and altered immune response (6).

Furthermore, in order to grant the continuity of
endocrine care, many endocrinologists shifted their
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practice toward a telemedicine approach (7). Finally,
the Scientific Societies and the European Society of
Endocrinology (ESE), in particular, decided to stand as a
reference point for all the members, offering educational
tools as well as financial support for specific COVID-19
research to the global endocrine community.

Therefore, due to the relevant involvement and
increased responsibility of endocrinologists worldwide in
the persisting COVID-19 pandemic, as well as due to the
rapidly evolving knowledge on this new disease and its
consequences, we have been appointed by the ESE to write
a statement on how endocrinologists in Europe, under the
ESE umbrella, reacted to all the afore-mentioned aspects of
the critical situation created by the COVID-19 pandemic.
One important aspect of this statement is that it is entirely
based on data coming from the field published in the
literature or available through the ESE website.

Relocation of endocrinologists to COVID-
19 patients care

During the persisting COVID-19 outbreak (we are currently
facing the 'third wave' of the pandemic), endocrinologists
from all over Europe discovered themselves to be crucial in
the fight against the COVID-19. As a matter of fact, they
moved first with self-sacrifice and decision to be the first
line of care of affected patients, in collaboration with
other physicians such as those in internal medicine and
emergency units (2). Infact, duetoits systemicinvolvement,
internist management of COVID-19 is advised, and many
endocrinologists and endocrinology trainees have been
called to help in hospitals facing the epidemic crisis (1).

An interesting survey of the directors of more than 30
Italian endocrinologyresidency programs on the number of
hospital beds, physicians, residents, nurses and technicians
made available by their schools for Italian health system
reorganization was carried out during the first wave of the
pandemic (1). In one-quarter of cases, the whole endocrine
department was converted to host COVID-19 patients (up
to more than one-third of departments in Northern Italy).
At least half of the ordinary beds were devoted to COVID-
19 care in most centers particularly in the north. Overall,
less than half of the departments maintained their own
endocrine beds.

In about 15% of endocrine divisions in Northern
Italy, the entire staff was dedicated to handling COVID-
19 patients. However, in two-thirds of sites of north and
center Italy, at least half of the specialized personnel was
dedicated to the emergency. This means that more than
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150 hospitalists/academic endocrinologists (out of a total
of about 500) dedicated most of their working hours to
COVID-19-related activities (a vast majority of them in
northern centers). Similarly, a great part (slightly less than
200) of endocrine nurses dedicated most of their time to
COVID-19 healthcare. This reorganization resulted in a
reduction or suspension of the endocrine day-hospital
admissions and routine visits for the vast majority of
sites, while urgent and non-deferrable outpatient care was
almost universally preserved (1).

About half of the Italian postgraduate schools,
prevalently in the north, made available up to half of
their own trainees, which corresponds to slightly less
than 200 young in-training endocrinologists who mainly
volunteered to work in COVID-19 wards (1). Interestingly,
in-training endocrinologists were also recently massively
involved in the anti-COVID-19 vaccination of the
Italian population.

In a study performed by the Spanish Society of
Endocrinology (SEEN) on more than 400 endocrinologists,
more than half had worked in the first line in the
management of COVID-19 patients, and 10% had
confirmed SARS-CoV-2 infection. Although consultation
on endocrinology decreased by 68%, consultation
on nutrition increased by 36% during the pandemic
(8). Regarding training in endocrinology,
Spanish survey showed that residents needed to change
their training program during the pandemic, losing
important rotations that could affect their future
professional activity (9).

In summary, these interesting surveys showed that in
many parts of Europe, endocrinologists crucially supported
their national health systems in the fight against COVID-19
while continuing to grant the best possible management of
endocrine patients (10). In fact, the paramount importance
of the continuity of endocrine care is underlined by a
recent study performed in Northern Italy which showed
that during the first lockdown, a significant increase in
non-COVID-19 out-of-hospital mortality was mostly
due to endocrine, nutritional and metabolic conditions
(slightly less than 80%) (11).

another

Telemedicine in endocrinology

This continuity of endocrine care was possible due
to the wide use of telemedicine in endocrine centers
(7). In a recent survey of more than 100 international
pituitary specialists, only less than half reported that the
COVID-19 pandemic negatively affected their ability to
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communicate with acromegaly patients (12). Most of
the respondents experienced good success with remote
patient management, with the highest proportion of
those surveyed (55.9%) indicating that remote methods
improved their ability to communicate with their patients.
Telephone and email were the most commonly employed
means of communication with acromegaly patients, and
remote consultations were most commonly used for post-
diagnostic discussion of the condition and treatment
options whereas were employed to a lesser extent for
diagnostic consultations, discussion of alternative
treatment pathways and for training of the patient or a
family member on acromegaly treatment. Interestingly,
more than 40% of respondents assessed via telemedicine
the urgency of a treatment change (12). Moreover, more
than two-thirds of respondents indicated that they would
continue to use methods of consultation experienced
during the COVID-19 pandemic in the presumed post-
COVID-19 environment. In fact, they reported virtual
visits as a driver of improvements in patient care as they
reduce the burden of hospital visits (12).

Furthermore, in another cross-sectional, online survey
among 181 US adult endocrinologists, the adoption rate of
telehealth practices during the COVID-19 was investigated.
Respondents were prevalently young females working in
hospitals or academic settings. Almost half of the surveyed
endocrinologists switched to completely virtual visits, and
an additional relevant percentage switched to a majority
of virtual visits, with some in-person outpatient visits.
Interestingly, there was a significantly higher adoption
rate of telehealth among endocrinologists younger than
or equal to 40 years of age (7). Furthermore, in a Spanish
study, telehealth endocrine practice increased from 19.5%
to 97.8% during the pandemic (8).

The importance of the continuity of routine endocrine
careduringandin spite of the pandemicwasnotonlyrelated
to the necessity to avoid a rise in non-COVID-19 morbidity
and mortality (11) but also due to the predisposing role
of chronic endocrine and metabolic conditions to severe
COVID-19 (2, 3).

The results of these surveys suggested that endocrine
practice can be well suited to provide virtual care to
patients with endocrine and metabolic disorders and that
the COVID-19 pandemic provided an opportunity to adapt
to and adopt a ‘new normality’ which promises to create a
new continuum of care better suited to the presumed post-
COVID-19 environment.

Ontheotherhand, theadaptationtovideoconsultation
has also limitations: questionnaire-based surveys showed
that patients with osteoporosis were experiencing a drastic
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decrease in osteoporosis consultations of up to 70% during
the pandemic, without telephone consultations and video
consultations being able to compensate for this decrease
(13). In addition, reduced-DXA measurements and risk
of discontinuation of anti-osteoporotic treatments (14),
although they do not appear to predispose to COVID-19
(15), were reported.

The new virtual landscape will clearly still include
both usual pre-COVID practices such as face-to-face
consultations and also new approaches (such as remote
consultations) that may decrease the burden of hospital
visits with the ultimate goal of providing the best possible
care for endocrine patients. Open issues for routine
telemedicine approach remote
consultations reimbursement because they are not yet
recognized by most healthcare providers as the in-person
patient visits as well as possible legal issues due to
risk of data breaching, if not dedicated electronic media are
used (12).

implementation are

Discovery of the endocrine phenotype
of COVID-19

European endocrinologists, besides their efforts in the
first line of COVID-19 patient care, greatly contributed
to the profiling of an endocrine phenotype of COVID-19
(2, 3, 16). In fact, they played a key role in the evolving
knowledge about a major endocrine and metabolic
involvement in COVID-19 with many endocrine organs,
tissues and molecules being directly or indirectly affected
or negatively influencing outcomes of COVID-19 (2, 3).

A well-defined endocrine phenotype can be of help
in preserving the health status and preventing adverse
COVID-19 outcomes in both the general population and in
people affected by different endocrine diseases. People with
diabetes, in particular, are at high risk of severe COVID-
19 if infected by SARS-Cov-2, which can also directly
affect the beta-cell function. Moreover, other endocrine
diseases such as obesity, hypovitaminosis D and adrenal
dysfunctions may impact on susceptibility and severity of
COVID-19 (2, 3).

In fact, the most frequent phenotype of a COVID
patient requiring hospitalization is an aged male (17)
who is bearing cardio-metabolic comorbidities included
hypertension (30-55%), diabetes mellitus (15-33%) and
obesity (20-40%). Importantly, mortality in either type 1 or
type 2 diabetes has consistently increased during the year
of pandemic, not only due to co-existing co-morbidities
but also due to poor glyco-metabolic control. In fact, the
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last HbAlc previous to SARS-CoV-2 infection showed
a linear relationship to outcomes and particularly to
mortality with HbA1c higher than 10% (18). Furthermore,
obesity was consistently shown to amplify the deleterious
effects of diabetes upon mortality and severe outcomes
(19). One of the emerging features of diabetes in COVID-
19 which was reported by European endocrinologists
from the field was the possible bidirectional relationship
between diabetes and COVID-19 (20). In fact, worsening
of hyperglycemia in patients with known diabetes, often
complicated by ketoacidosis or hyperosmolarity with
high-dose insulin requirements and also the new onset of
diabetes in COVID-19 patients previously non-diabetic was
consistently reported disclosing a potential diabetogenic
action of SARS-CoV-2 (20).

Hypocalcemia, hypovitaminosis D and
morphometric vertebral fractures were also reported by
European endocrinologists as major biochemical and
clinical features of COVID-19 being associated with
outcomes such as inflammatory parameters, need for
hospitalization, mechanical ventilation, ICU admission
and mortality (21, 22, 23). In particular, widespread
hypovitaminosis D in Mediterranean countries was
proposed from the beginning of the pandemic as one of
the factors in exposing those countries to high risk of
COVID-19 and severe diseases (24) since it was reported
to predispose to systemic infections impairing immune
responses with potential preventive role of vitamin D
supplementation toward respiratory infections (25). Poor
vitamin D status was also reported in the majority of the
studies to predict disease severity, including chest CT
stage, and mortality risk being also associated with severe
endocrine comorbidities of COVID-19 (16, 26). Finally, in
a Spanish pilot trial, COVID-19 hospitalized patients with
pneumonia randomly given standard care combined with
calcifediol showed reduced requirement of ICU admission
without deaths (27).

Interestingly, the impact of COVID-19 on the
nutritional status of the affected patients was also
demonstrated to be a major issue contributing to the
dysmetabolic profile of high-risk patients, mostly through
the impact of sarcopenia (28) developed by aged patients. A
study performed in Spain (29) showed that those patients
with more severe COVID-19 and requiring ICU or semi-
critical vital support presented an intense deterioration
of nutritional status with important weight loss and
sarcopenia development, thus emphasizing the necessity
of specific nutritional support with high protein content
diet in all hospitalized cases and artificial nutrition in
about 15% of them.
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The results of a small recently published phone
interview conducted in Northern Italy reported that
around 3% of patients with Cushing’s disease had
confirmed COVID-19 vs less than 1% of the general
population during the first wave of the pandemic, and
with severe clinical presentation reported particularly in
patients with active disease (30) suggesting that patients
with chronic hypercortisolism may be at high risk of more
severe COVID-19 as also shown in a recently published
series from Russia (31).

Specificinvolvementof the pituitary and thyroid glands
in the endocrine phenotype of COVID-19 was recently
reported including pituitary apoplexy, hyponatremia and
atypical thyroiditis (32, 33).

Overall, the contribution of European endocrinologists
to the knowledge and definition of the endocrine profile of
COVID-19 was of paramount importance prompting the
now widely accepted notion of the key role of endocrine
abnormalities in the outcome of COVID-19 and the
great relevance of endocrine and metabolic health of the
population, particularly in the pandemic conditions.

ESE and COVID-19

ESE activities during this last year were also substantially
refocused due to the pandemic in order to better serve as the
reference point of the global endocrine community and its
membership. In fact, the decision between suspending all
educational activities, as meetings in person were no longer
possible all over Europe or maintaining them switching
to a virtual modality was taken almost immediately after
the start of the spreading of the pandemic to Europe. Of
particular note, the first webinar of the series ESE Talks was
held in mid-May 2020. Clearly, the focus of these webinars
was on COVID-19 and related endocrine comorbidities.
One of the interesting features of these first webinars was
that endocrinologists from almost 100 countries attended
the events, suggesting that despite the emergency situation,
there was a strong need to communicate among peers and
that the virtual modality was able to reach much more
people than in in-person meetings, breaking, therefore,
the borders and social and economic hurdles that were
preventing many endocrinologists
meetings. This was perfectly fitting with the inclusion plan
that was implemented in the last ESE presidential term.
Along these lines, also the major educational activity of
ESE, that is, the European Congress of Endocrinology
(ECE), was transformed into a fully virtual initiative.
More than 7000 people following the opening ceremony

to attend wusual
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of the meeting was the largest audience ever viewing an
ECE session (www.ese-hormones.org).

Besides the virtual educational activities, ESE decided to
have an even more active role in the endocrine community
through publishing two ESE statements on COVID-19 and
endocrine disease, including practical recommendations
for clinical endocrinologists (ESE decalogs) (2, 34). The
first of these statements was downloaded more than 15
000 times and already was cited more than 100 times in
international literature, demonstrating to be an essential
resource for endocrinologists all over the world. Moreover,
the European Journal of Endocrinology, the official journal of
ESE, published a series of reviews on endocrine conditions
in the COVID-19 era to which many endocrinologists from
all over Europe and beyond contributed significantly (35).

ESE also issued a call for research grants for the study
of endocrine conditions in COVID-19, which was repeated
after several months due to the many interesting projects
which were presented (www.ese-hormones.org).

Moreover, during the COVID-19 pandemic an intense
activity was undertaken at the institutional level within
the European Parliament and the European Commission.
The creation of the European Hormone and Metabolism
Foundation (ESE Foundation), and the production of the
first ESE white paper on endocrinology entitled ‘Hormones
in European Health Policies: How endocrinologists can
contribute to a healthier Europe,” being huge steps toward
a strong positioning of endocrinology in the European
health authorities agenda. The collaboration with the
Endocrine Society and most of the other important
international endocrine societies allowed an effective and
coordinated global response to the COVID-19 pandemic
demonstrating a strong global endocrine community
according to our inclusion plan (www.ese-hormones.org).

Another area heavily impacted by COVID-19,
according to a study by EURORDIS, was severe impairment
of care for 83% of people living with a rare disease
(36), which often fall in the endocrine category. As a
commitment to rare endocrine diseases, ESE established in
2019 an Endocrine Rare Disease Committee, which started,
in collaboration with the Endocrine European Reference
Network (ENDO-ERN), an initiative to collect essential data
concerning specific groups of patients with rare endocrine
conditions, who were also affected by COVID-19, to
objectively document rare endocrine patient care during
the pandemic (37).

Finally, due to the questioning of the safety and
opportunity of COVID-19 vaccination in some patients
with endocrine diseases, such as autoimmune thyroiditis,
ESE recently released an ad hoc statement (38). In fact,
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patients with stable diabetes and obesity were enrolled
in vaccine trials submitted to FDA and EMA, and similar
efficacy and safety were reported in those patients as
compared to healthy subjects (39). Consequently, the ESE
statement supported the recommendation that COVID-19
vaccination should not be handled differently in patients
with stable endocrine diseases such as autoimmune
thyroiditis, Grave’s disease, Addison’s disease, pituitary
adenomas, diabetes type 1 and 2 and obesity as compared to
the general population. The ESE statement recommended
informing patients with adrenal insufficiency of how to
handle possible vaccine side effects such as fever (38).

Conclusions

European endocrinologists during the COVID-19
pandemic were key in the response to the emergency which
also once again confirmed the paramount importance
of the preventive work they do in controlling diabetes,
obesity and osteoporosis/hypovitaminosis D as well as
rarer endocrine diseases which contribute to what we
already can define the endocrine phenotype of the disease.
The use of telemedicine which demonstrated to be an
extraordinary resource to grant the continuity of endocrine
care will likely change the endocrine practice forever. ESE
stood as a strong reference point for all endocrinologists in
Europe and beyond, continuing all educational activities
and significantly contributing to the international
literature and to the health authorities in alliance with
other scientific bodies and societies sharing the same
values and vision through its inclusive philosophy within
an endocrine community which understood that only
united and truly global action will make it possible to deal
with the challenges of the pandemic that we will face in
the future.
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