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COVID-19 address the use of novel therapies and their role in managing diabetes and obesity during
Pandemic the pandemic, as well as the importance of controlling hypoglycaemia and preventing car-
Management diovascular complications, particularly in vulnerable people. Finally, we consider post-
Consensus COVID-19 management of diabetes and obesity, and how these learnings and experiences

should impact upon future clinical guidelines.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction physiological mechanisms driving the link between diabetes

Coronavirus disease 2019 (COVID-19) was declared a pan-
demic by the World Health Organization (WHO) in March
2020. Nine months later, the underlying virus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), continues
to spread and have a devastating effect on global healthcare
and economies.

Reports have shown that the risk of severe disease and/or
death from COVID-19 is exacerbated in people with underlying
factors such as older age or chronic conditions including dia-
betes, obesity, hypertension, and cardiovascular (CV) diseases
[1,2]. An apparent gender disparity has also been observed,
with a significantly greater risk of mortality following SARS-
CoV-2 infection in men than in women [3]. While the preva-
lence of SARS-CoV-2 infection among people with diabetes
appears relatively low [4], the risk of hospitalisation if a
patients has diabetes or obesity (body mass index
[BMI] > 30 kg/m?) and then contracts COVID-19 is three times
higher compared with people without diabetes or obesity [5].
Furthermore, if someone has both of these conditions, or sev-
ere obesity (BMI > 40 kg/m?), the risk is 4.5 times higher com-
pared with those without these conditions [5].
Approximately 30% of hospitalised patients who died from
COVID-19 had diabetes or uncontrolled hyperglycaemia [6-8],
and >40% of patients hospitalised due to COVID-19 can present
with obesity as a comorbidity [9]. An association between
hyperglycaemia at the time of hospital admission for COVID-
19 and disease severity has been observed; however, it is not
yet known whether this hyperglycaemia is a result of, or a con-
tributing factor to, the severity of COVID-19 [10]. It therefore
appears that, while diabetes may not increase the risk of
SARS-CoV-2, it may worsen the outcome of COVID-19 [4]. The

or obesity with COVID-19 are not clear, but an immunocom-
promised status, and an exacerbated inflammatory state and
its frequent coagulation response, as well as some peculiari-
ties of SARS-CoV-2 to affect p-cells — causing a reduction of
insulin secretion and inducing a significant production of
cytokines, causing insulin resistance - are likely to play a role,
as isincreased vascular permeability, a known complication of
diabetes [11,12]. Furthermore, diabetes is associated with
increased lung expression of angiotensin-converting
enzyme 2 (ACE2; the receptor by which SARS-CoV-2 seems to
infect cells) and increased circulating levels of proteases that
facilitate SARS-CoV-2 fusion with host cells, indicating that it
may be easier for the virus to infect the lung of a patient with
diabetes compared with an individual without diabetes [13,14].

The contribution of obesity and diabetes to COVID-19 dis-
ease severity and mortality is recognised globally [15-18] and,
accordingly, local guidelines and recommendations have
been produced [19-22] to help the medical community tailor
the management of their patients to the additional challenges
posed by the pandemic. However, given the rapidly evolving
COVID-19 landscape, current advice is mostly based on clini-
cal experience, and there will be a need in due course for
clear, practical, evidence-based guidelines. In the meantime,
it is just as important for the medical community to continue
sharing best practice for the management of COVID-19 based
on experiential learning, and particularly for those patients
who are most prone to severe forms of COVID-19. Here, we
summarise the key clinical learnings and practical advice
from an expert panel of clinicians working in South and East
Europe, the Middle East, and Africa on the management of
diabetes and obesity during the COVID-19 pandemic, as well
as a perspective on the post-COVID-19 era. The experience
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and learnings of this expert panel cover a heterogeneous
patient population, as well as a wide range of clinical settings,
healthcare organisations, disease management strategies,
and social factors.

2. Methodology

An international panel was assembled with experts from
Algeria, Croatia, Israel, Italy, Poland, Romania, Russia, Serbia,
Slovenia, South Africa and Turkey. A Virtual Expert Forum
Meeting took place on 24™ August 2020, in which we dis-
cussed our experiences and learnings relating to the manage-
ment of patients with diabetes and/or obesity during and
after the COVID-19 pandemic, as well as relevant local and
national guidelines. A further meeting was held on 3™
September 2020, in which the experiences and opinions from
the Virtual Expert Forum Meeting were refined, and a consen-
sus was reached. The manuscript was drafted based on the
outputs of these meetings and reviewed by all authors. The
manuscript does not have the claim to be a systematic review,
and the recommendations are based on the experts’ opinion.

3. Management of patients with diabetes and
obesity during the COVID-19 pandemic

In response to the COVID-19 pandemic, governments across
South-East Europe, the Middle East, and Africa, much like
the rest of the world, have imposed quarantine measures
and national/local lockdowns. A quick and effective response
to the pandemic in many countries within these regions,
however, is challenging given local limitations such as the
lack of infrastructure, limited resources, conflicts, and poor
preparedness capacity [23]. As a result, patients with diabetes
and obesity have had reduced contact with their healthcare
providers and have experienced an overall decline in the
quality of management of their disease. Under these condi-
tions, treatment adherence, routine glucose monitoring, and
healthy eating habits are difficult to maintain, and patients
are generally performing less exercise. To counteract these
tendencies, in some countries, plans to develop a network
of centres dedicated to patients with diabetes and COVID-19
were proposed [24].

Telemedicine, predominantly in the form of virtual clinics
between patients and physicians, and online/phone consulta-
tions, has played a critical role in disease management during
the COVID-19 pandemic. In some countries, telemedicine was
implemented relatively quickly while, in other countries that
were short of pre-existing infrastructure, it took longer to
establish a reliable telemedicine service, potentially at the
expense of a decline in disease management and patient
wellbeing. For instance, in Romania, an online application,
Telediabet.ro, has been developed to educate patients about
the importance of monitoring their diabetes and comorbidi-
ties while also providing free telemedicine consultations,
and another application to provide guidance regarding com-
plications, diet, and wellbeing is in development. When lock-
down began in Turkey, the Turkish Diabetes Foundation
initiated a telemedicine service in which diabetologists, dieti-
tians, and nurses replied to individual questions from

patients via mail, telephone, and online contacts. During this
service, the most common issues were diabetic distress and
titration of insulin dosages. Data privacy and accuracy were
also key challenges when setting up the telemedicine
systems. Another example comes from Italy, where these
factors, as well as clinical safety issues and technical tools
for clinicians, are considered in a telemedicine guideline from
the Italian Ministry of Health, and some scientific societies
have generated a protocol for the management of patients
with diabetes via telemedicine during the COVID-19 pan-
demic. Although telemedicine is not expected to replace
physical clinics in the post-pandemic future, it is likely that
it will remain in use as an additional tool to help disease man-
agement, particularly as it offers benefits to the patient, such
as reduced travel time and cost, as well as the opportunity for
more frequent monitoring. Care should be taken to arrange
an in-person visit for issues that prove difficult to resolve
via telemedicine.

Notwithstanding the feat of implementing supportive tel-
emedicine systems, patients considered in need of in-
person consultations or hospitalisation should be encouraged
to attend. In Serbia, for example, although outpatient services
reopened at the beginning of June, only half of patients have
attended these services, as the rest are afraid to visit the
clinic. Consequently, there was a delay in the effective treat-
ment of their disease and complications, and a large rise in
the number of patients with diabetes visiting the emergency
unit — a return to normal disease management is needed.
However, convincing patients to attend clinics/hospitals is
not straightforward, since they are generally afraid of SARS-
CoV-2 infection and, consequently, avoid hospitals/clinics
that they feel might place them at high risk of infection. Gen-
erally, patients with diabetes and obesity who have not con-
tracted COVID-19 should continue to be treated according to
global and local guidelines, with frequent blood glucose mon-
itoring and a reminder of the value of healthy eating, exercise,
and vitamin/mineral supplementation. In Israel, for example,
the decision to give vitamin D was taken very early, before
strong evidence was available to support its use in the man-
agement of SARS-CoV-2 infection (potential mechanisms by
which vitamin D may reduce the risk of COVID-19 include
lowering viral replication rates, the induction of antimicrobial
peptides, and regulation of inflammatory responses [25,26]).

During the pandemic, an increase in hypoglycaemia, and
even in severe hypoglycaemia, in patients with type 2 diabetes
has also been reported in our countries, consistent with other
reports in the literature [27]. It is likely that reduced glucose
monitoring and lack of physician consultations might be driv-
ing this finding. Hypoglycaemia management is critical to the
successful treatment of patients with diabetes and should be
carefully monitored, particularly in vulnerable people, during
the pandemic. The use of novel ultra-long-acting basal insu-
lins should be promoted, as they provide glycaemic control
with low hypoglycaemic risk in patients with type 1 or type 2
diabetes [28]. In addition, from our experience and reported
data [29], patients with COVID-19 with (or without) diabetes
often exhibit hyperglycaemia upon hospital admission, which
is likely to be attributed to direct virus-induced decrease in
insulin secretion and increase in insulin resistance by SARS-
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CoV-2 [11]. Given the poor prognosis of COVID-19 in patients
with hyperglycaemia [4,10], it seems imperative to gain con-
trol over hyperglycaemic excursions during the early phase
of COVID-19 infection. This is particularly important for vul-
nerable populations, including frail patients and those with
gestational diabetes; patients with type 1 diabetes should also
be reminded of the risk of diabetic ketoacidosis should they
experience excessive hyperglycaemia. Conversely, a recently
published study in Italy demonstrated that patients with
type 1 diabetes using flash glucose monitoring during lock-
down experienced significantly fewer hypoglycaemic events
and time below range, while no changes were observed in time
in range or time above range [30]. These changes in glycaemic
control were associated with increased access to food (partic-
ularly sweets) during lockdown.

Furthermore, given that diabetes and obesity are often
associated and are accompanied by other cardiometabolic
risk factors, a comprehensive approach should be imple-
mented in patients with COVID-19 and those conditions
toward a reduction of their cardiometabolic risk. This is
indeed highlighted by reports calling for congruence between
treatment approach and the significant cardiometabolic
potential of COVID-19 [15]. According to the CORONADO
study, BMI was positively associated with a combined out-
come of tracheal intubation and/or death within 7 days of
admission in patients with COVID-19 and diabetes [31]. This
places particular emphasis on targeting patients with both
diabetes and obesity, thereby increasing their monitoring, pri-
ority in testing, and treatment to control comorbidities [2].
Consideration should also be given to whether individuals
with diabetes and obesity should be prioritised for national
COVID-19 vaccination programmes, when they are available.

Generally, in patients with type2 diabetes, glucose-
lowering medications (and medications for other metabolic
conditions) must be reviewed carefully, and insulin therapy
should be initiated early, especially in the presence of acute
illness and if corticosteroid therapy is being considered. Tele-
medicine can be used to initiate, monitor, and titrate insulin
accordingly. Some guidance suggests that modifying
glucose-lowering drugs may be beneficial (particularly reduc-
ing use of metformin and sodium/glucose cotransporter-2
[SGLT-2] inhibitors, to reduce the risk of acute metabolic
decompensation, such as lactic acidosis and diabetic ketoaci-
dosis, and increasing use of incretin-based therapies due to
their overlapping mechanisms with SARS-CoV-2), but that
insulin treatment should be continued under all scenarios
[19,22,32-36]. In Croatia, during the pandemic, guidance was
updated so that patients with BMI > 30 kg/m? could be pre-
scribed glucagon-like peptide-1 receptor agonists (GLP-1 RAs;
previously only accessible to patients with BMI > 35 kg/m?)
and, for those with type 2 diabetes and established CV dis-
ease, GLP-1RAs could be given if their BMI was > 28 kg/m?.
Therefore, the use of GLP-1RAs has been extended to help
control weight gain and glycaemia in patients with COVID-
19 and diabetes. Given that severe COVID-19 can precipitate
CV complications (myocardial infarction, myocarditis, heart
failure, and arrhythmias), the cardioprotective effects of
GLP-1 RAs [37] should also be considered when individualis-
ing treatment regimens.

4. Post-COVID-19 management of patients
with diabetes and obesity

It is reasonable to believe that established, safe, and effective
vaccines against SARS-CoV-2 will herald a post-COVID-19 era.
This eagerly awaited period will be celebrated, but it should
also be treated as a time for reflection, for consolidating our
learnings, and improving not only the intricacies but the
foundations of the management of our patients. In many
patients during the pandemic, we have observed a decline
in good general self-management (e.g. lack of exercise,
unhealthy eating, non-compliance with treatment), and it
might take time for patients to re-familiarise themselves with
good practice. It is, therefore, conceivable that we might
observe a rise in the burden of diabetes and obesity complica-
tions after the pandemic. Accordingly, the allocation of
resources will need to be carefully prioritised, and we believe
efforts will need to be focussed on those patients who have
had, and might continue to have, reduced access to health-
care (e.g. adolescents and the elderly). Conversely, patients
who contracted and recovered from COVID-19 will also need
careful attention. We envisage a further challenge to the
healthcare system in the form of a ‘post-COVID-19 syndrome’
where people continue to suffer from poor health, including
lung, cardiometabolic, and mental health complications, fol-
lowing acute COVID-19; care teams will need to prepare for
this. The shortage, however, of diabetes-trained healthcare
professionals, acknowledged during the pandemic, will need
to be addressed, possibly through training of medical staff,
to help effectively manage these patients and achieve glucose
control - particularly in patients in the intensive care unit,
where poor glucose control may be a key factor in poor out-
comes [10,15].

The successful treatment of COVID-19 might rely on
addressing not only the respiratory aspects of the disease
but also the exacerbation of comorbidities and their compli-
cations. Similarly, the treatment of diabetes should not only
address fluctuations in glucose levels but the full suite of con-
comitant cardiometabolic factors that affect disease progno-
sis. To this goal, we believe modern glucose-monitoring
devices and glucose-lowering medications with additional
weight and CV/renal benefits (e.g., GLP-1 RA and SGLT-2 inhi-
bitors) will be key for the future management of diabetes and
obesity. In our countries, access to these innovative drugs
must be improved and, where they are available, their use
should be broader and not exclusive to the most vulnerable
of patients. Although there is some awareness of modern
alternatives, many physicians across our countries continue
to prescribe only those drugs they are most familiar with.
We suggest that emphasis on earlier management of diabetes
and obesity across all patients, leveraging all available mod-
ern medications, would help address clinical inertia, improve
prognosis, and lower the overall risk of infection, thus also
helping patients become less vulnerable to the daunting
potential of future pandemics.

The importance of weight control in patients with dia-
betes, and clearly in those with concomitant obesity, cannot
be underestimated. Between 1980 and 2015, the prevalence
of obesity in the Middle East increased from 12% to 20%,
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and in Africa from 6% to 13%, and rising trends are likely to
continue unless significant measures are taken [38]. After
the COVID-19 pandemic, particularly in patients with type 2
diabetes, there will be a need to raise individual awareness
of how weight gain was managed during the pandemic, the
consequences of uncontrolled weight gain, and the necessary
steps to achieve a healthy lifestyle. Importantly, a more
aggressive treatment approach to obesity is needed. As
recently emphasized, obesity cannot just be seen as a risk fac-
tor for diabetes but also as a disease itself, and the deserved
spotlight it has gained during the COVID-19 pandemic must
continue [39].

Telemedicine and technology have been quickly recog-
nised as invaluable tools during the pandemic, and their use
should be maximised and integrated with in-presence visits
as we move into the post-pandemic era, helping patients gain
prompt access to medical guidance but also to ease the bur-
den on healthcare professionals in primary and secondary
care. Online patient education programmes and smartphones
should be better utilised to improve patient and disease man-
agement, covering matters such as introducing flash/continu-
ous glucose monitoring into patient regimens and dosing
guidance for new treatments. Emphasis on raising awareness
of the impact of weight gain, CV events, and other organ dam-
age through digital platforms is also needed. We encourage
pharmaceutical and medical device companies to take a lead
role to help further develop effective and secure online con-
sultation systems, to support patient education where the
need is highest, and to provide greater access to the latest
advances in diabetes treatment and technology.

5. Impact of COVID-19 on scientific guidelines

In our countries, most specialists dealing with diabetes and
obesity are using the International Diabetes Federation and
American Diabetes Association/European Association for the
Study of Diabetes guidelines, along with local or national
guidelines. In addition, several national guidelines and recom-
mendations have been developed during the COVID-19 pan-
demic, to complement those issued at international level. For
instance, an important point to take into further account is
the change to how we should monitor glycaemic control, given
that we and others have observed a reduction in the use of
HbA; to track diabetes control during the pandemic [40]. Clear,
practical evidence-based guidelines for the management of
patients with diabetes and obesity with or without COVID-19
are indeed needed, and the adoption of existing international
guidelines must be promoted to any extent possible.

We emphasise that the reduction of cardio-renal-
metabolic risk is even more important now during the
COVID-19 era than before and, in parallel, increased guideli-
nes implementation is needed, for better disease control
and to prevent diabetes- and obesity-related acute and
chronic complications. Future research will be needed to
understand the association and risks between diabetes and
obesity and infectious diseases, such as COVID-19. This will
allow an individualised approach based on the risk level for
contracting COVID-19 or adversely affecting COVID-19 out-

comes. It will also help determine whether patients with dia-
betes should be prioritised for a COVID-19 vaccine when they
become available. Establishing clear treatment pathways and
possible combinations of antidiabetic treatment and current
medication for COVID-19 will be critical, as there is, for exam-
ple, limited long-term evidence on the safety and efficacy of
COVID-19 off-label drugs, such as hydroxychloroquine, in
patients with diabetes [34,41].

Identified gaps that should be stressed in any prospective
guidelines for patients with COVID-19 and diabetes and obe-
sity are shown in Table 1 and Table 2, respectively.

6. Final thoughts

The COVID-19 pandemic has dramatically changed the global
healthcare landscape, and many questions are being raised,
from how patients with diabetes and obesity should access
ongoing care, to the optimal treatment of patients contracting
COVID-19, to what we should expect after the pandemic sub-
sides. Sub-optimal management of diabetes and obesity are
likely to persist following lockdowns and to worsen in places
where lockdowns need to remain or be reinstated; therefore,
the medical community will need to be prepared to tackle
the significant burden of diabetes- and obesity-related com-
plications that will ensue after the pandemic. In this article,
we provide insights, learnings, and a consensus of opinion
into these topics and beyond, specific to our countries within
South and East Europe, the Middle East, and Africa, but we
hope our observations will have broader relevance across
the medical community.

Sharing meaningful clinical experience across the differ-
ent countries — as has happened within our expert panel —
not only to specialists but to healthcare professionals in gen-
eral is even more important now during the COVID-19 era
than before. For instance, this will help to prevent increased
episodes of severe hypoglycaemia and to more effectively
control hyperglycaemia due to unhealthy lifestyle or poor
therapeutic adherence. Even more importantly, it will help
to identify risk factors for unfavourable outcomes of the
infection, as some patients have no symptoms at all while
others suffer badly. Medical response has to adapt quickly
to the evolving COVID-19 landscape, and the need for timely
advice and sharing of best practice is at its highest. The
implementation of key learnings will need to be swift to
improve disease control and prevent acute and chronic com-
plications in our patients. Importantly, now more than ever, a
comprehensive approach to the reduction of cardiometabolic
risk is needed in patients with diabetes and obesity with or
without COVID-19.
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Table 1 - Identified gaps that should be addressed in prospective guidelines for patients with COVID-19 and diabetes.

e The early uptake of insulin and modern glucose monitoring and their use in hospitalised patients and those in the ICU
e The guidance for different settings (e.g., primary care, hospitalisation, ICU) and patients’ groups (e.g., type 1 diabetes, type 2 diabetes, pre-diabetes, gestational diabetes)

e Updated treatment algorithms and glucose-monitoring guidelines accounting for differences in regional and socioeconomic factors, as well as in access to healthcare (in-
cluding the latest drugs and technology)

e Optimal incorporation of telemedicine into management strategies
e Updated recommendations for the overall reduction in cardiometabolic risk
e Clear indications of which patients should be treated as outpatients and which should be admitted to hospital

e Consideration as to whether patients with diabetes should be prioritised for national COVID-19 vaccination programmes

ICU, intensive care unit.
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Table 2 - Identified gaps that should be addressed in prospective guidelines for patients with COVID-19 and obesity.

e Clear, practical evidence-based recommendations for the management of patients with or without COVID-19

e Updated recommendations for the overall reduction in cardiometabolic risk

e A more aggressive treatment approach to obesity is needed

e Clear indications of which patients should be treated as outpatients and which should be admitted to hospital

e Consideration as to whether individuals with obesity should be prioritised for national COVID-19 vaccination programmes
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