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Abstract: Diabetes mellitus (DM] is an important risk factor for both severe disease and death
due to coronavirus-2019 (COVID-19). About 19 million of the 463 million persons living with DM
(PLWD)] globally are found in sub-Saharan Africa (SSA). The dual burden of DM and poverty

in SSA, coupled with the rising number of cases of COVID-19 in this region, predisposes
PLWD to inadequate care and poor glycemic controls due to the disruption to the economy
and the healthcare system. The risk of acquisition of the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) among PLWD is the same as those in the general population.
Therefore, the standard preventive measures outlined by the World Health Organization must
be strictly adhered to. In addition, maintaining adequate glycemic control is associated with
better outcomes in DM patients with COVID-19. In SSA, adequate supply of DM medication
while patients stay at home is crucial to minimize routine hospital visits since DM clinics

are usually overcrowded and have longer waiting times, which may maximize risk of SARS-
CoV-2 transmission to PLWD across the region. Psychosocial support to improve adherence
to anti-hyperglycemic medications may improve COVID-19 outcomes. Trained healthcare
professionals should diagnose and evaluate severity comprehensively as well as evaluate

the need for in-patient care for PLWD with COVID-19 irrespective of disease severity. Due

to the increased risk of severe disease, a multi-disciplinary approach to the management

of COVID-19 in PLWD should preferably be in a setting where close monitoring is available,
typically a health facility, even for mild disease that may require home management according
to local guidelines. In conclusion, DM complicates COVID-19 outcomes and the on-going
COVID-19 pandemic adversely affects DM care at individual and global public health levels.
PLWD should be prioritized as COVID-19 vaccines are being rolled out.
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Introduction

On 17 November 2019, the Chinese city of
Wuhan reported the first case of a pneumonia-
like illness that was later named coronavirus dis-
ease 2019 (COVID-19).1:2  Since  the
announcement of the index case, the virus has
spread rapidly, initially in the Hubei province of
China and then to other countries all over the
world. On 11 March 2020, the World Health

Organization (WHO) declared COVID-19 a pan-
demic.? By 12 March 2021, over 128,000,000
people have suffered from COVID-19, caused by
the severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) and 2,615,000 people have
unfortunately succumbed to it.*

SARS-CoV-2, the etiologic agent of COVID-19,
is highly transmissible through person-to-person
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spread wia respiratory droplets and aerosols.>°
The spectrum of clinical presentation of COVID-
19 varies widely, from asymptomatic or mild
upper respiratory tract infection in the majority of
the cases to moderate and severe viral pneumonia
resulting in severe respiratory distress syndrome
(SARS) and death in about 5%-10% of all the
patients with COVID-19.1 Severe COVID-19 has
been associated with older age, especially those
60years or older, living in a long-term care facil-
ity, and presence of comorbidities, especially
hypertension, diabetes mellitus (DM), cardiac
disease, chronic obstructive pulmonary disease
(COPD), and obesity.!:37-% Consequently, higher
mortality has been recorded amongst individuals
with the above risk factors,!>7-9 despite the inher-
ently low mortality rate of COVID-19.2 In
resource-limited settings that are already overbur-
dened with other chronic communicable diseases,
human immunodeficiency virus (HIV) infection
and tuberculosis (TB) were found to be risk fac-
tors for poor outcomes, especially death.19 In this
article, we review the current state of the COVID-
19 pandemic in Africa and its impact on DM
care, and we suggest strategies to minimize poten-
tial COVID-19-related complications to the
growing number of persons living with DM
(PLWD) in Africa.

Methods

An iterative search for articles was made on
Medline through PubMed and Google scholar
databases using the key words “Diabetes Mellitus”
OR “DM?” OR “Hyperglycemia: AND “COVID-
19”7, OR “SARS-Cov-2” OR “Coronavirus dis-
ease-2019” AND “Africa”. Articles that detailed
strategies for prevention of COVID-19 or treat-
ment of COVID-19 in PLWD, with a particular
focus in resource limited settings or Africa were
reviewed. References of the selected articles were
also reviewed. Data on COVID-19 and DM were
retrieved from Woldometer and the WHO
website. 11

The COVID-19 pandemic in Africa

A high number of COVID-19 cases and mortality
has been reported in high income countries such
as the United States (US), United Kingdom
(UK), Italy, and other European countries.!?
Contrary to an earlier prediction by the WHO
and health observers that the pandemic would

adversely affect resource-limited settings, for rea-
sons that remain unclear to date, there have been
lower numbers of reported cases and deaths
resulting from COVID-19 in these settings,
despite the limited healthcare resources.!3
Possible postulations to explain this paradox are a
comparatively younger population, previous
exposure to coronaviruses, and previous infec-
tions that could prime the immune system to fight
SARS-CoV-2.14 However, in the past few months,
there has been an exponential increase in the
number of COVID-19 cases across African coun-
tries, in part attributed to increased testing capac-
ity and easing of initial stringent preventative
measures like lockdowns.*

Africa’s first COVID-19 case was reported in
Egypt on Valentine’s Day of 2020. Since then, as
of 9 March 2021, Africa has recorded a total of
over 4million cases and 106,000 deaths.*
Compare this to the US, which has recorded
29,746,271 cases with 538,708 deaths.* In a fur-
ther comparison, the UK has 4.2million cases
and 125,000 deaths while similar figures are seen
in Italy.*

DM and DM care in Africa

There are about 463 million PLWD globally.!> Of
these, 19 million are found in sub-Saharan Africa
(SSA).15 It is predicted that SSA will see a 143%
increase in number of PLWD by the year 2045 —
the highest projected rise in the world.!> More
than half of adults living with DM are undiag-
nosed in Africa and the majority of deaths due to
DM occur in those aged less than 60years.!> The
quality of DM care in SSA has been described as
poor, and this has been attributed to the weak
framework for management of chronic illnesses
and segmented health systems.1%17 Few PLWD
in Africa have access to diagnostic and blood glu-
cose monitoring equipment.!8 Essential DM
medicines like insulin and oral anti-hyperglyce-
mic agents are in limited supply.!® Moreover, the
majority of healthcare workers providing DM
care on the continent do not have specialized
training to offer comprehensive DM care.18

In studies performed across Africa, it has been
shown that routine DM care is expensive. For
example, routine DM care in Mali costs about
21.2 US dollars!® while in Nigeria, 73 US dollars
is the direct monthly cost of DM care for children
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and adolescents with DM.2° A monthly dose of
metformin costs a wage equivalent of about
3day’s work in Kenya while in Ghana, it costs
6day’s wages.!® This economic burden among
largely disadvantaged communities in Africa
impairs optimal glycemic control, resulting into
short- and long-term complications, including
severe COVID-19.

DM and other previous viral outbreaks

DM has been widely documented as a leading risk
factor for various past viral diseases outbreaks — a
risk that is attributed to the reduced immunity
amongst DM patients.?1-22 DM was an associated
risk factor in the 2012 Middle East Respiratory
Syndrome-Coronavirus (MERS-CoV) outbreak,
with an estimated mortality rate of about 35%.%*
During the 2009 HINI1 influenza virus outbreak,
DM increased the risk of intensive care unit (ICU)
admission by fourfold.?> DM was also an independ-
ent risk factor for severe complications and mortal-
ity from the SARS-CoV-1 outbreak in 2002.26

DM and COVID-19

DM is an important co-morbidity and a risk fac-
tor for severe disease and poor outcomes among
patients with COVID-19 across all income
settings.2”

In studies performed in China, the prevalence of
DM amongst COVID-19 patients presenting with
severe disease (dyspnea, respiratory rate=30
breaths per minute, blood oxygen saturation
<93%, Pa02:Fi02<300, and/or pulmonary
infiltrates on >50% of lung fields on radiological
imaging) ranged from 7% to 22%.2%28 In the same
setting, the odds ratio for death from COVID-19
was nearly three times higher among PLWD than
in the general population,! with a threefold
increase in mortality.?6 In Italy — a country that
had a higher fatality rate compared with China —
approximately 35.5% of patients who died from
COVID-19 had DM.?® A nationwide study in
China revealed that DM was an independent risk
factor for ICU admission and invasive mechanical
ventilation after adjusting for other important
confounding risk factors like age, smoking, and
other comorbidities.?® Nearly 32% of COVID-19
associated deaths in a UK survey had type2 DM
and had an odds ratio for dying from the disease of
about two times higher than people without DM.3!

The strong association between DM and
COVID-19 has been observed even in resource-
limited settings. In September 2020, the Ugandan
Ministry of Health announced that 80% of the
country’s then 75 deaths had underlying DM.32
This statistic can, however, be attributed to the
relatively low number of cumulative COVID-19
cases and deaths by September 2020 in Uganda.
About 18% (1 in 5) of COVID-19 deaths on the
African continent has been linked to DM accord-
ing to the WHO, and the risk of death increases
for those above 60years of age.18

The mechanisms underlying the increased risk of
COVID-19 severity among patients with pre-
existing DM remains unknown. However, it is
postulated to be due to a higher affinity of cellular
binding; efficient viral entry; reduced viral clear-
ance; increased susceptibility to hyperinflamma-
tion; cytokine storm; and defective T-cell function
characterized by defective phagocytosis by neu-
trophils, macrophages, and monocytes; decreased
neutrophil chemotaxis as well as dampened
innate cell-mediated and adaptive immune
responses.?3:33:34 These changes are attributable
to chronic hyperglycemia due to poorly managed
DM. The unanswered question is, what strategies
do/should we have in place to minimize SARS-
CoV-2 infection and complications of COVID-
19 disease among PLWD in resource-limited
settings in Africa?

Strategies to optimize DM care and improve
COVID-19 outcomes in resource-limited
settings

Optimizing glycemic control and use of measures
to prevent the spread of the SARS-Cov-2 virus is
critical for DM patients in resource-limited set-
tings. The following plausible measures could be
applied to PLWD in resource-limited settings,
especially Africa based on widely agreed to solu-
tions from high income settings.

Prevention of spread of the SARS-CoV-2 virus

Recent evidence suggests that PLWD are not at
increased risk of acquisition of the virus even
though they stand a higher risk of progressing to
severe disease and death once infected.?> There is
minimal evidence that recommends any special
measures to protect PLWD from getting infected
with SARS-CoV-2.3¢ Methods for the prevention
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Table 1. Key recommendations for prevention of the spread of SARS-Cov-2

amongst PLWD.

Physical distancing

Wearing of a face mask

Regular hand washing with soap or alcohol-based sanitizer

Regulated education about COVID-19 prevention

Prioritizing vaccination of PLWD when vaccines become available

Use of home visits, home drug delivery and telemedicine to follow up

PLWD

COVID-19, coronavirus-2019; PLWD, persons living with diabetes mellitus;
SARS-Cov-2, severe acute respiratory syndrome coronavirus-2.

of SARS-CoV-2 spread in the general population
are thus equally effective in the DM population.
A summary of key recommendations for preven-
tion of the spread of SARS-Cov-2 amongst
PLWD is listed in Table 1. These preventive
measures, however, need to be instituted at both
individual and healthcare system level.28

The WHO recommends methods for prevention
of SARS-CoV-2 virus spread like physical dis-
tancing, staying at home or avoiding crowded
places, wearing of a face mask, and regular hand
washing with soap or alcohol-based sanitizers,
and the same should be practiced by PLWD.!!
However for PLWD, social distancing measures
limit access to health services, insulin, and blood
pressure monitoring equipment, as well as affect-
ing the psychosocial well-being of the patients.28
Many people in resource-limited settings earn by
the day through daily casual work in crowded
places and, as such, cannot afford to stay at home
or even practice physical distancing. One simula-
tion estimates that lockdowns have caused an
additional 9% of the population in SSA to fall
into extreme poverty and 30% have lost their sav-
ings.3” Therefore, social protection measures are
needed for PLWD, considering that they already
face catastrophic costs related to the management
of DM and its complications.?® The wearing of
masks is stifled by the prices of masks and limited
knowledge of use of the same. Modelling studies
show that, in resource-limited settings, targeted
distribution of masks to high risk groups such as
the elderly is the optimal way to reduce infections
and mortality.3° It follows that PLWD, a high-risk

group for severe disease, need to be prioritized in
mass mask distribution campaigns.

Hand hygiene by the more mobile hand sanitizer
is expensive to sustain and, unfortunately, in
resource-limited settings, there is also limited
availability of water and soap for hand washing.40
The use of the latter is a cheaper option, however,
and prioritization of improving access to water
and soap should be integrated into COVID-19
programs in resource-limited settings.4® The sen-
sitization of the above WHO recommended
measures should continue, especially amongst
PLWD in resource-limited settings despite the
above-mentioned challenges.

DM management requires lifestyle modifications
like exercising regularly and maintaining a healthy
diet. In addition, patients need to have good
adherence to medication, which usually requires
hospital visits to refill medication and monitor for
complications. These are all difficult to achieve
with encouragement of measures like isolation,
physical distancing, and even nationwide lock-
downs.*! A US survey amongst PLWD found
that about a third of participants reported a less
healthy diet and up to half were not exercising as
before the COVID-19 pandemic.42

Healthy diets are hard to maintain since access to
healthy foods is restricted.2® Other safe measures,
such as deliveries, for accessing this food leads to
extra charges being incurred that may end up
being unaffordable and not feasible for an ordi-
nary DM patient in a resource-limited setting.
Access to healthy foods for PLWD should be pri-
oritized through the help of community-based
healthcare teams and patient clubs, which can be
empowered to provide food deliveries at a cheaper
Or Nno cost.

PLWD should also be taught adaptive measures
such as calorie calculation and, where possible,
have addition of insulin to their regimens with
education on dose adjustment based on calorie
intake even for patients with type 2 DM.28 If get-
ting out of one’s homestead is prohibited, home-
based exercises such as sit ups, push-ups, elastic
bands, walking around one’s homestead, jumping,
and hopping can be done for cardiovascular and
muscle fitness.4? These will minimize virus spread
without compromising glycemic control.?8
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Adequate supply of medication while patients
stay at home is crucial to minimize routine hospi-
tal visits since DM clinics are often crowded and
pose a risk of being COVID-19 hotspots. The
supply of medicine during the pandemic is best
effected through telemedicine but, given the low
usage of this in resource-limited settings, another
option is to have caregivers or members of patient
support groups who are at a lower risk picking up
medicines for the PLWD.28 This, however, poses
a risk of secondary virus transmission through the
caregivers. Periods for drug refills should, as a
matter of policy, be extended to have drugs
refilled for longer periods of time, for example,
3months or more to further minimize routine
hospital visits for those unable to avoid hospital
visits for drug refills and ensure an adequate sup-
ply of drugs to PLWD. This of course poses a risk
of strain on healthcare systems in resource-lim-
ited settings since these are already faced with
issues of unavailability of anti-hyperglycemic
medicines that were present prior to the COVID-
19 pandemic. Life-threatening complications of
DM should be attended to with immediate atten-
tion and PLWD should be educated about the
importance of not delaying hospital visits due to
vigilance in observing the WHO COVID-19 pre-
vention guidelines.

During this pandemic, follow up of PLWD should
not be neglected by health workers, and these
should undertake proactive reviews of patients
with DM.3¢ DM care can also be de-escalated to
allied health workers like nurses to add to the
human resource for reviewing patients without
necessitating hospital visits.3¢ Also, resource allo-
cation to DM and other non-communicable dis-
ease care should be increased at national levels in
this period to overcome the challenges of drug
stock outs.3¢

However, the above-mentioned WHO guidelines,
in addition to the infodemic spread of informa-
tion regarding COVID-19, are bound to cause
feelings of fear, anxiety, and helplessness amongst
PLWD. Stress has a well-known negative physi-
ological effect on the glycemic control of PLWD
but feelings of stress and anxiety can also lead to
poor adherence to anti-hyperglycemic medica-
tion, which can further expose them to poor
COVID-19 outcomes once infected.*+%> These
effects can be prevented and overcome through
regulating COVID-19-related news on a personal

and community level, especially if not from
trusted sources like national health ministries or
the WHO. Regular contact with family, friends,
and patient support group members via modern
communication technology like telephones and
video chatting platforms can be used to overcome
the effects of social isolation,*6 although the latter
may not be widely applicable in resource-limited
settings due to low numbers of smart phone users
and internet subscribers. Other social effects like
fear of loss of jobs may prevent PLWD from
adhering to recommended WHO guidelines such
as physical distancing. Employers should arrange
“work from home” strategies for their employees
with DM to prevent them from undergoing the
conundrum of fear of losing their jobs and fear of
contracting the virus at the work place at the same
time. In a UK survey, two-thirds of employees
with diabetes approached revealed not feeling
safe while at work during the pandemic, while
about 50% reported no efforts by the employer to
ensure physical distance in workplaces.47

Distribution of culturally adapted educational
material about the pandemic to PLWD may be
beneficial, especially if done in the patient’s most
understood languages.3® The role of educational
materials given to people with chronic conditions
during periods of national emergencies has been
demonstrated to be effective before and could
help ease fears and anxiety among PLWD.36

There is no definitive treatment for COVID-19.
However, with more than 10 promising vaccine
candidates, PLWD should be a priority popula-
tion for vaccination once vaccines are more widely
rolled out. In early December 2020, the UK and
Canada championed the use of COVID-19 vac-
cine in the general population outside of clinical
trial settings. However, vaccine hesitancy among
African population, and the cold chain required
for most of the candidate vaccines, may affect
uptake and effectiveness in many countries.*8

The most important measure, however, should be
to maintain glycemic control since a good pre-
infection glycemic control has been associated with
better outcomes.*® For this reason, regular glucose
lowering therapy should continue and should not
be compromised on the premise of some anti-
hyperglycemic agents such as metformin and
sodium glucose co-transporter-2  inhibitors
(SGLT-2) being linked to worse outcomes of
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Table 2. Key recommendations for prevention of severe COVID-19 disease
in PLWD.

Prompt symptom notification to local health workers
Prompt diagnosis and evaluation of severity and need for hospitalization
Close monitoring of PLWD diagnosed with COVID-19

Blood glucose control with anti-hyperglycemic agents

Regulated education about COVID-19 prevention

COVID-19, coronavirus-2019; PLWD, persons living with diabetes mellitus.

COVID-19 as no conclusive research has been
done to this effect.2®

Prevention of severe disease in

PLWD infected with SARS-CoV-2

Although studies show that PLWD are at higher
risk of severe disease, the majority of these patients
develop mild disease that is manageable at home
with supportive care.’® Katulanda and colleagues
advise that PLWD should promptly notify their
local healthcare providers when they develop
symptoms suggestive of SARS-CoV-2 infection.28
Prompt diagnosis and evaluation of severity as
well as need for in-patient services should be done
by a trained healthcare worker.?8 Due to the risk
of severe disease, management of COVID-19 in
PLWD should preferably be in a setting, e.g., a
health facility, where close monitoring is available
even for mild disease that may require home man-
agement according to local guidelines. To ensure
the feasibility of the above measures, health min-
istries need to build a strong, community-based
partnership.3® An example is through the deploy-
ment of community-based village-level health
workers who are trained to identify and link sus-
pected patients to proper diagnostic and treat-
ment centers. Points of contact in case of
worsening of symptoms or development of emer-
gencies should be clearly defined and communi-
cated to PLWD to reduce lost time when seeking
healthcare.3¢

As a general rule, good blood glucose control
should be ensured while managing DM patients
with COVID-19.5! For those preferentially man-
aged at home, regular monitoring through tele-
phone calls and home visits with appropriate
personal protective equipment (PPE) are central

to be able to detect any complications early on,
especially deranged glycemic levels, deterioration
of clinical status, and development of acute com-
plications like diabetic ketoacidosis (DKA). Since
blood glucose control is vital, anti-hyperglycemic
therapy should be instituted or continued for all
cases in addition to regular monitoring of glucose
and healthy diets.?® Supportive measures like
anti-pyretics, adequate hydration and steam inha-
lation as a form of treatment should be initiated
as early as possible in the course of the illness.28:52
Table 2 shows a summary of key recommenda-
tions for prevention of severe COVID-19 disease
in PLWD.

Therapeutic management of PLWD

with SARS-CoV-2

All oral anti-hyperglycemic drugs should be con-
tinued in mild and moderate COVID-19 if the
patient is drinking and eating appropriately, but
should be discontinued in severe disease or ICU
admission due to the increased risk of other com-
plications like lactic acidosis and worsening renal
dysfunction by metformin and risk of hypoglyce-
mia in sulfonylureas use.26:51:53 SGLT-2 inhibitors,
although rarely prescribed in resource-limited set-
tings, pose a high risk of euglycemic DKA and
hypovolemia in moderate, severe, and critical cases
and, as such, should be avoided.26:5!1 Other oral
anti-hyperglycemics, such as dipeptidyl pepti-
dase-4 (DPP-4) inhibitors and glucagon-like pep-
tide-1 (GLP-1) receptor agonists, that are rarely
prescribed in resource-limited settings can all be
used with similar restraints in those with severe/
critical disease.2% Insulin is safe to use at all stages
of the disease and has additional anti-inflamma-
tory benefits.>* Better glycemic control among
patients that need insulin is, however, best achieved
with infusion in DM patients with COVID-19.55

Subcutaneous insulin is also the preferred glyce-
mic control therapy, even for non-critical
patients.>® For inpatients, sliding scale, a method
still widely practiced in resource-limited settings,
should be avoided due to wider fluctuations of
blood glucose resulting in overall poor glycemic
control.’” This is quite a challenge in resource-
limited settings since insulin infusion pumps are a
rare mode of insulin delivery and, in these set-
tings, rapid-acting boluses of insulin should be
used.?® In resource-limited settings, where there
may not be regular glucose monitoring, less strict
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glucose targets >10mmol/l (>180mg/dl) should
be acceptable to prevent the risk of hypoglyce-
mia,2® but stringent control (140-180mg/dl)
should be maintained for critically ill patients.>°
Above all, doses for insulin should depend on the
severity of the COVID-19 disease, risk of hypo-
glycemia, renal function, nutritional status, con-
comitant medications, and blood glucose
trends.>1-60

The use of aspirin and angiotensin converting
enzyme inhibitors or angiotensin 2 receptor block-
ers in DM patients with COVID-19 should be
continued as the benefits of use clearly outweigh
any speculative risks of doing s0.61:62 Statin ther-
apy use is still encouraged due to its beneficial
immunomodulatory effects and evidence of
reduction of disease severity during the 2009
HINI1 virus outbreak and among patients with
influenza.%?

Paracetamol should be used as the preferred anal-
gesic and anti-pyretic therapy as non-steroidal
anti-inflammatory drugs are thought to further
suppress immunity and hence delay recovery.50:64

The use of glucocorticoid steroids such as dexa-
methasone and prednisone as adjunct treatment
for COVID-19 in PLWD should be done cau-
tiously and, where possible, input from a diabetol-
ogist/endocrinologist should be sought.®> Where
available and affordable, other safer drugs like toci-
lizumab with similar anti-inflammatory effects
should be used instead of steroids.®> However,
since these drugs are expensive and inaccessible to
majority of PLWD in limited-resource settings,
medical practitioners are left with glucocorticoid
steroids as the only option for countering the
inflammatory response of COVID-19.

Glucocorticoid steroids when used in PLWD,
whether on inpatient and outpatient basis,
increase glucose levels,% yet glucose control is a
vital aspect of COVID-19 treatment in PLWD.5!
However, the magnitude and duration of the
hyperglycaemic response is dependent on the
dose and type of glucocorticoid steroid (long act-
ing versus short acting/ medium acting).%%-67

Oral anti-hyperglycaemic drugs have a limited
role in the treatment of hyperglycaemia induced
by glucocorticoid steroids, especially for PLWD
due to reduced safety and efficacy as well as slow

onset and, as such, are not advised for treatment
of glucocorticoid-induced hyperglycaemia in
PLWD.% The use of insulin therapy in addition
to oral anti-hyperglycaemic drugs (if not con-
traindicated) remains the recommended main-
stay of treatment for PLWD on treatment with
glucocorticoid therapy in both inpatient and out-
patient settings due to the ease of titrating doses,
efficacy, and relative safety in most conditions
where glucocorticoid therapy is necessitated.%8
Patient weight and glucocorticoid dose determine
the insulin dose to be administered.

For patients on long-acting glucocorticoids such
as dexamethasone, a long-acting insulin like glar-
gine should be added to their hypoglycaemic regi-
men, if not already prescribed, at an initial dose
of 0.1IU/kg/day and then titrated according to
the glucocorticoid dose as shown in Table 3
below.66:68:69 T ong-acting insulins are, however,
not accessible or affordable in most resource-lim-
ited settings’?; thus, pre-mixed insulin regimens
such as mixtard insulin given twice daily can be
used as a suitable alternative.”!

Patients treated with an intermediate acting glu-
cocorticoid such as prednisone should have inter-
mediate insulin (NPH/NPL) added to their
regimen if not already on it, with an initial dose of
0.1IU/kg/day and the doses titrated as shown in
Table 3 below.%® Individual long-acting/interme-
diate-acting total insulin doses can be increased/
decreased by 20% every 48-72h if blood glucose
is more than 140mg/dl or less than 72mg/dl
before the next insulin dose, respectively, while
maintaining the desired aforementioned glucose
targets of 140-180mg/dl.%8

Table 3. Dose titration of insulin in PLWD on glucocorticoid therapy.¢?.72.

Dexamethasone Insulin glargine/ Prednisone Insulin NPH/NPL

dose (mg/day) detemir dose (IU/ dose (mg/day) dose (1U/kg/day)
kg/day)

=8 0.4 =40 0.4

6 0.3 30 0.3

4 0.2 20 0.2

2 0.1 10 0.1

IU, international units; NPH, neutral protamine Hagedorn; NPL, neutral protamine

lispro; PLWD, persons living with diabetes mellitus.
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Table 4. Sick day rules for PLWD diagnosed with COVID-19.

Continue oral anti-hyperglycemic drugs if mild-moderate disease but stop in severe and critical COVID-19

disease

Continue insulin therapy for patients already on it irrespective of disease severity

Use insulin for all patients with severe to critical COVID-19 disease

Continue statins, aspirin and ACEIs/ARBs

Use paracetamol as anti-pyretic and stop NSAIDs

Use insulin in addition to oral anti-hyperglycemic drugs (if not contraindicated) for countering

glucocorticoid induced hyperglycemia.

ACEI, angiotensin converting enzyme inhibitors; ARB, angiotensin 2 receptor blockers; COVID-19, coronavirus-2019;
NSAIDS, nonsteroidal anti-inflammatory drugs; PLWD, persons living with diabetes mellitus.

Patients in outpatient departments must be
taught these insulin adjustments to ensure glu-
cose control and avoid hypoglycemia at home.
Table 4 summarizes the sick day rules for PLWD
with COVID-19 disease.

Conclusions

In conclusion, there is a strong association between
DM and COVID-19, with DM increasing risk of
severe COVID-19 and death. There are no pub-
lished special or evidence-based preventative
measures for COVID-19 infection amongst
PLWD; however, WHO recommendations should
work effectively as well in this population. Regular
standard of care for PLWD should continue while
minimizing person-to-person contact. Oral anti-
hyperglycemic agents should be avoided in all
severe cases of COVID-19. There is need for more
research on chemoprophylactic drugs for COVID-
19 in PLWD. Also, PLWD should be prioritized
as COVID-19 vaccines are being rolled out.
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