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respiratory distress syndrome in
COVID-19. Moreover, lung inflam-
mation in COVID-19 can lead to
fibrosis. Metformin is known to reverse
established fibrosis in various lung
models by facilitating the deactivation
and apoptosis of myofibroblasts.?

Generally, metformin is considered
to act as a cell protector; it modulates
energy metabolism (thus attenuating
the harmful effects of stress on
mitochondrial function), activates
AMP-activated protein kinase
(potentiating the autophagic process),
scavenges reactive oxygen species,
and modulates dysbiosis. These
characteristics might explain why
metformin has been shown to be
associated with a relative reduction
in mortality among patients with
diabetes in the intensive care unit.*

Finally, severe infections are
associated with insulin resistance
and hyperglycaemia (even in patients
without diabetes), whereas tight
blood glucose control is essential for
reducing mortality among patients
who are critically ill. Hence, we
suggest that investigators in ongoing
cohort studies should check whether
metformin is associated with a
favourable outcome in patients with
diabetes. Pending these analyses,
we recommend that metformin
treatment should be maintained
in patients with diabetes who are
hospitalised for COVID-19, as long as
they have not developed concomitant
kidney and liver failure. Kidney failure
leads to metformin accumulation
and liver failure reduces lactate
elimination, increasing the risk of lactic
acidosis.®
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We read with great interest the
Personal View by Stefan Bornstein
and colleagues' on the management
of diabetes in patients with COVID-19.
During these unprecedented times,
more guidance is required to care
for this high-risk population. The
authors recommend intensification of
glucose control to prevent COVID-19,
suggesting an HbA, of less than
53 mmol/mol (<7%) and plasma
glucose concentration of 4-8 mmol/L
(72-144 mg/dL) for most patients,
and 5-8 mmol/L (90-144 mg/dL)
for frail patients. These glycaemic
goals for the older population are
much tighter than suggested in
most guidelines. Older patients
with diabetes are a heterogeneous
population with varying levels of
complexity, multimorbidity, geriatric
syndromes, functional abilities, and
life expectancy. Some patients rely
on caregivers, whereas others live
in assisted living facilities or long-
term care facilities. Consideration
of these factors when deciding on
glycaemic goals is even more critical
at this time because older adults are
in isolation and support from family,
caregivers, or nurses might be limited.
Previous studies have shown that
intensive control (HbA, <7%) in older
adults with diabetes did not lead to a
significant reduction in cardiovascular
events, and conversely, increased
the risk of hypoglycaemia and
death.**In a study of older adults
aged 75 years or older with
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type 2 diabetes and high complexity
or comorbidities,* those who were
treated with intensive glycaemic
control (HbA, <7%) had double
the risk of severe hypoglycaemia
compared with those given standard
treatment. Therefore, changes made
to diabetes treatment plans must
minimise the risk of hypoglycaemia,
because it can lead to grave
consequences such as increased
falls, fractures, hospitalisations,
cerebrovascular and cardiovascular
events, cognitive dysfunction, and
even death.> Although the practical
recommendations provided by
Bornstein and colleagues’ serve as an
important guide for clinicians treating
patients with diabetes, a different
approach is needed for older adults
with functional and cognitive decline,
as well as those living in long-term
care facilities. This approach should
include avoiding any intensification
or changes in medications that could
lead to hypoglycaemia and increased
treatment burden. In addition, for
many of these patients, self-care
activities such as diet and exercise
routines might have been interrupted.
Providing reassurance to patients can
be helpful to reduce feelings of stress
or guilt if their routine has not been
maintained. As the pandemic unfolds
and life normalises to some extent,
diabetes management and glycaemic
goals can be revisited.
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The recent Personal View by Stefan
Bornstein and colleagues® highlights
possible susceptibility factors in
patients with diabetes and obesity
that could predispose to severe
COVID-19-related illness. The
authors incorporated useful general
management guidance, but we
feel that the descriptions of acute
presentations were not sufficiently
detailed to aid clinical management.
We wish to expand on the acute
metabolic presentations related to
hyperglycaemia, which have been
challenging to manage in the acute
setting. These considerations are
based on observations from a large
regional clinical network that informed
a national diabetes COVID-19 response
team to from the Association of British
Clinical Diabetologists help produce
new specific guidance to aid acute
management.

Our clinical network has reported
severe acute glycaemic presentations
associated with COVID-19 infections.
An excess case incidence of diabetes-
related ketoacidosis, often with
concurrent significant hyperosmolality
(>320 mOsm/L), was reported. In
some cases, high levels of ketosis
(>5 mmol/L) had rapid onset and
appeared to be disproportionate to
blood glucose levels.” These acute
presentations have been noted in
patients both with and without pre-
existing diabetes and in patients
of different ethnicities. Early
measurement of capillary blood ketone
concentration is therefore advised in all
patients with acute hyperglycaemia to
allow prompt diagnosis. Of note, use
of SGLT2 inhibitors for diabetes, which
can promote ketosis in a minority
of individuals, does not appear to
be a feature in the majority of cases
(unpublished data). The article by

Bornstein and colleagues® correctly
hypothesises a possible direct COVID-
19-related effect on pancreatic f cell
function predisposing to ketosis,
which has been reported with
severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), through
increased expression of ACE2 receptor.

Fluid replacement decisions in
individuals presenting with diabetes-
associated emergencies have been
complex. There have been concerns
about the rapidity of the onset of
ketosis, concurrent potential lung
injury, and pronounced kidney injury,
with reports of rhabdomyolysis. Thus,
prudent use of intravenous fluid
replacement judged on an individual
basis is advised in managing cases
of diabetes-related ketoacidosis and
hyperosmolality to avoid adverse lung
and renal complications.

Extreme insulin resistance was
acknowledged by Bornstein and
colleagues.! Compatible with this, our
network have described significant
insulin resistance with unusually high
insulin requirements in ventilated
patients, which is acknowledged in
national guidance from the Association
of British Clinical Diabetologists.
We postulate that very high insulin
requirements might be driven by the
COVID-19-related hyperinflammatory
state, with contribution from feeding
regimens and glucotoxicity.

The observed uncontrolled hyper-
glycaemia in patients with diabetes
and COVID-19 might be explained by
higher levels of inflammation compared
with patients without diabetes, as
reported in a retrospective case series
from China.? Indeed, our unpublished
subset of patients presenting with
hyperglycaemia consistently showed
elevated concentrations of the acute
phase protein ferritin, with a median
concentration of 1049 pg/L and a
range of 744-2594 pg/L (normal range
30-400 pg/L). Pro-inflammatory
cytokines have been demonstrably
elevated in people with type 2 diabetes.*
In particular, IL-6, which coordinates the
cytokine release syndrome, has been

shown to increase blood glucose in a
dose-dependent manner.®

We postulate that acute presen-
tations of marked ketosis, mixed
diabetes-related ketoacidosis with
hyperosmolality, and severe insulin
resistance might be reiterated in
similar populations of diverse ethnicity
within and beyond the UK. Although
prevention of SARS-CoV-2 infection
is a key strategy, early recognition
and specific clinical management
to mitigate acute manifestations of
diabetes could lead to improved patient
outcomes.
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