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a b s t r a c t

The dual pandemics of coronavirus disease-19 (COVID-19) and diabetes among patients are associated with
2- to 3-times higher intensive care admissions and higher mortality rates. Whether sheltering at home,
quarantined with a positive COVID-19 test, or hospitalized, the person living with diabetes needs special
considerations for successful management. Having diabetes and being COVID-19epositive increases the risk
of poor outcomes and death. Providers need to give anticipatory pharmacologic guidance to patients with
diabetes during COVID-19 lockdown. Patients with diabetes need to be more observant than others and to use
self-protective actions. This review (1) discusses the clinical observations of COVID-19, diabetes and under-
lying mechanisms, (2) describes special considerations in caring for patients with diabetes in a COVID-19
environment, and (3) reviews clinical implications for the health care provider. This review highlights cur-
rent evidenced-based knowledge. Additional research regarding clinical management is warranted

© 2021 Elsevier Inc. All rights reserved.
Diabetes continues to grow at an alarming rate, not only in the
United States (US) but worldwide. Currently, 463 million people
(9.3%) aged 20 to 79 years globally are living with diabetes.1 Global
projection estimates 578 million adults will be affected by diabetes
by 2030 and 700 million by 2045.1,2 Moreover, diabetes affects in-
dividuals across race/ethnicity and at various ages, reduces pro-
ductivity and life expectancy, and increases health expenditures,
including short- and long-term complications.3 Thus, diabetes is
the silent pandemic.2,4,5 Policy experts predict that the escalating
incidence of diabetes can overwhelm health care systems and
global economies without urgent multilevel preventive measures.5

Recently, these overwhelming effects occurred within another
pandemic, severe acute respiratory syndrome coronavirus (SARS-
CoV-2), a novel coronavirus first identified in a December 2019
pneumonia case of unknown origin in China.6 As cases quickly
spread throughout provinces in China, a newly recognized infec-
tious disease began to make its way to other countries, with the
death toll quickly rising. On February 11, 2020, the World Health
Organization named the disease coronavirus disease of 2019
(COVID-19) caused by SARS-CoV-2.7 On March 11, 2020, the World
Health Organization declared COVID-19 as a pandemic.7 On March
13, 2020, the US declared COVID-19 a national emergency and
released federal money to combat disease spread.8 As of September
12, 2020, COVID-19 had spread to � 200 countries and territories,
infected 28.9 million individuals, and resulted in > 920,233 deaths
worldwide.9 COVID-19 has imposed momentous challenges for the
public health and medical communities.

Additionally, these challenges are mainly experienced by the
diabetes health care community now confronted with dual
pandemics, providing care for patients with diabetes amid COVID-
19. While this information continues to evolve, in this narrative
review, we discuss (1) the clinical observations of COVID-19 and
diabetes and underlying mechanisms, (2) special considerations in
caring for patients with diabetes in a COVID-19 environment, and
(3) clinical implications for the health care provider.

Clinical Observations of COVID-19 and Diabetes

Although data vary by country, the prevalence of diabetes with
COVID-19 was first reported to range from 3% to 21% in Chinese
studies.10,11 In a meta-analysis of 8 trials in China, diabetes was
present in 8% of 46,248 patients with COVID-19.11 Preliminary data
from the Centers for Disease Control and Prevention (CDC)
demonstrated a prevalence rate of 10.9% among patients with
laboratory-confirmed COVID-19.12,13 Additionally, although data
are still limited, clinical observational studies suggest a higher
mortality rate among individuals with diabetes.10,11,14,15 Among 191
hospitalized patients with confirmed COVID-19 in China, almost
half of these patients had an underlying health condition, 19% had
diabetes, and the mortality rate was 28%.14 Multivariate analysis
suggested older age, organ failure, and a D-dimer level > 1 mg/L on
admission were significant risk factors for in-hospital mortality.14

Overall, however, studies reveal that individuals with diabetes are
not more susceptible to COVID-19 but, rather, are at higher risk for
poor prognosis and outcomes most likely due to multifactorial
reasons such as age, sex, ethnicity, additional chronic conditions,
such as cardiovascular disease and hypertension, and a proin-
flammatory and procoagulative state.16

http://crossmark.crossref.org/dialog/?doi=10.1016/j.nurpra.2020.12.021&domain=pdf
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Emerging evidence also suggests that obesity is a risk factor for
poor outcomes and death associated with COVID-19. Among 383
patients hospitalized with COVID-19, those who were obese had
higher rates of diabetes (7.3% vs 5.4%) and more severe illness
requiring intensive care compared with the normal-weight
group.17 These findings were supported by Gao et al,18 who
examined data for 75 patients hospitalizedwith COVID-19 infection
and matched controls. Body mass index (BMI � 25 kg/m2) was
considered obese. After adjusting for multiple characteristics,
including diabetes, the obese group had a 3-fold more significant
likelihood of progressing to severe illness.19

In the first study dedicated explicitly to studying individuals
with diabetes and hospitalized with COVID-19 among 53 French
hospitals, results showed increased BMI was associated with me-
chanical ventilation and death 7 days after admission.15 Additional
factors also included the presence of comorbidities, including
obstructive sleep apnea and microvascular and macrovascular
complications.15

An equally significant area of study is whether glucose control
serves as a prognostic factor for COVID-19 severity. Sardu et al19

examined data for 59 patients hospitalized with COVID-19.
Admission glucose levels were used to stratify patients into hy-
perglycemic and euglycemic groups; of these, 34 (57%) were
euglycemic and 25 (42.4%) were hyperglycemic. Patients were
treated with and without intravenous insulin infusions. In multi-
variate analysis with adjustment for risk factors, the intravenous
insulin group had less illness progression than the patients without
insulin infusion. Although this finding is from a nonrandomized
trial, results suggest that insulin infusion with tight glycemic con-
trol may improve COVID-19 outcomes. If this finding is confirmed
in larger, randomized trials, optimal glucose control will be needed
in hospitalized patients.

In summary, findings suggest that diabetes is a risk factor for
poor outcomes of a COVID-19 infection. Patients with diabetes, for
multifactorial reasons, have 2- to 3-times higher intensive care use
than the overall population. Mortality rates are higher in thosewith
diabetes. Findings also highlight the need for further research to
understand diabetes with COVID-19.

Underlying Mechanisms of Diabetes, COVID-19, and Outcomes

An increased synthesis of glycosylation end products is believed
to result from hyperglycemia and insulin resistance. Likewise,
proinflammatory cytokines and oxidative stress lead to a cascade of
events that set up conditions that foster tissue inflammation and
stimulate adhesion molecules that mediate inflammation and
dysfibrinolysis.20-22 Hence, patients with diabetes are susceptible
to dysfibrinolysis, the propensity to form blood clots. Likewise, Guo
et al23 found significantly higher blood levels of inflammation-
related biomarkers, including interleukin (IL) 6, C-reactive pro-
tein, serum ferritin, coagulation index, and D-dimer, in COVID-19
patients with diabetes. In short, COVID-19 fosters an inflamma-
tory progression leading to a higher susceptibility for infections and
poor outcomes among patients with diabetes.20

Special Consideration for Patients with Diabetes in the COVID-
19 Environment

Whether sheltering at home, quarantined, or hospitalizedwith a
positive COVID-19 test, the person living with diabetes needs spe-
cial considerations for successful participatory management. In
particular, mental health is an often overlooked area for successful
diabetes management. There are limited studies of the psychologic
profile of people living with diabetes during disasters or epidemics.
In general, supporting any natural disaster or pandemic will lead to
psychologic and diabetes-related distress among affected in-
dividuals when a social contact is limited.24 Psychologic findings of
a person living with diabetes through such issues as lockdown
during a pandemic have caused increased psychologic distress.
Publicized threats to physical health often foster mental health
crises. Persons living with diabetes, when singled out as being a
“vulnerable population” or at “higher risk” for COVID-19erelated
death, reported experiencing fear, anxiety, stress, depression,
insomnia, denial, and anger.24-26 It is concerning that a subset of
persons living with diabetes may already have comorbid mental
health issues secondary to being administered atypical antipsy-
chotics, which foster type 2 diabetes.27

One study focused on diabetes self-care behaviors and coping
difficulties during the COVID-19 pandemic. The Summary of Dia-
betes Self-Care Activities Tool (SDSCAT) was used before and during
the pandemic lockdown on a sample of 212 individuals.25 In the
posttest, scores of global diabetes self-care behaviors decreased
from 5.15 ± 0.9 to 4.49 ± 1.02. (P < .001). This reduction in self-care
was contributed to psychologic and diabetes-related distress
coupled with food insecurity worsened by restraints of leaving
home for diabetes-related supplies, food, and exercise, and poten-
tial loss of wages, all of which led to poor self-care management.
Mental health issues permeate in COVID-19 and present special
considerations regardless of whether at home or hospitalized.

Patients With Diabetes Sheltering at Home

A significant impact of being quarantined at home during a
pandemic is a change in eating behaviors. Less access to fresh and
quality food fosters a propensity to obtain calorie-laden shelf-sta-
ble foods. Coupled with a previous experience of food insecurity,
quarantining may lead to hoarding of food and eating disorders
such as binge eating.28 At particular risk for eating disorders are
low-income populations, those who live alone, and those residing
in food deserts.28 Patients with eating disorders are at substantial
risk for increases in symptoms and reduced treatment access dur-
ing the COVID-19 pandemic.

Environmental precautions to limit coronavirus spread have
affected food availability and access to healthy coping mechanisms
and have contributed to weight-stigmatizing social media mes-
sages that may be uniquely harmful to those experiencing eating
disorders.28 Providers proactively need to identify at-risk in-
dividuals and plan interventions. Tools and interventions such as
telehealth, guided self-help sessions apps, and emails to maintain
provider-patient communications, are imperative.

Providers Need to Give Anticipatory Guidance to Patients With
Diabetes During Lockdown

Patients with diabetes need to be more observant than others
and take self-protective actions, particularly handwashing, wearing
masks, and physical distancing. Review sick day rules and
encourage ketone testing when ill and at risk for diabetic ketoaci-
dosis. Discuss early signs and symptoms of COVID-19 and advise
patients to call before coming to the office or emergency depart-
ment. Depending on patients’ comorbidities, describe actions to be
taken and develop an emergency medical plan with patients.

Determining whether patients are appropriate for face-to-face
or remote follow-up must be based on their risk assessment. For
example, patients who are pregnant, newly diagnosed with dia-
betes, and those with foot ulcers or injury may require closer
monitoring.29 Uncomplicated foot ulcers may be managed at home
using a smartphone application upload of digital pictures (eg,
https://healthy.io/wound).30 When a patient must be examined in
person, certain precautions must occur, including masks for all

https://healthy.io/wound


Box

Reasons to be Tested for COVID-1943

� Surveillance: Monitoring infection rates and trends to

determine whether public health measures are effective.

Commonly includes a random sample of people in the

population to be tested. Allows determination of how

extensive a virus has become.

� Screening: Testing people even if they are not symptomatic

or unaware of being exposed to the virus. Enables scientists

to identify who might be carrying the virus and to prevent it

from spreading.

� Diagnostic: Testing when there is suspicion that a person

may be infected. This is a symptomatic person or one who

knows they have been exposed to the virus, and is also a

test of cure to verify they no longer have the virus.
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patients and staff. The office policy should only allow a few patients
in waiting areas at a time to permit social distancing. Have patients
wait in the car until the provider can see them.

Health Maintenance

Ensure routine vaccinations (pneumococcal and seasonal
influenza) are up to date. Advise patients to maintain enough
glucose testing materials and diabetes medications to last at least 2
weeks, preferably 1 month. Encourage them to sign up for home
delivery of supplies, medications, and groceries, and plan for phone
or telemedicine follow-up.

Nutrition

Eating a healthy diet can be quite challenging during this time,
particularly if under economic constraints. Long lines and bare
grocery shelves may cause heightened anxiety; likewise, if previ-
ously reliant on a food pantry that now may be facing limited
supply to increased demand. Encourage patients to follow a
schedule set mealtime and be self-aware of internal hunger and
satiety cues.28 Frequently survey the patient’s coping behaviors.

Physical Activity

Closure of fitness centers and mandates to maintain physical
distancing has fostered the need for creative outlets to maintain
physical activity. Establishing an exercise routine that is suitable for
home is a necessary intervention. A positive correlation between
physical activity andmental well-being (r¼ 0.07541, P¼ .0002) was
found in Italy’s population during the pandemic,31 indicating that
the lack of physical activity had a deleterious impact on psychologic
health and well-being.

Medications

Review medications for proactive adjustments. If the patient is
at home and stable, most medications can be continued, but spe-
cific considerations should occur. Discontinue metformin when at
risk for dehydration, which often leads to lactic acidosis and will
require hospitalization. Once admitted to the hospital, metformin is
contraindicated due to tests requiring contrast medium or pro-
pensity for kidney injury. Exchanging metformin with a dipeptidyl
peptidase 4 (DPP-4) inhibitor, such as sitagliptin (Januvia, Merck),
lowers the risk profile and is less likely to cause adverse effects
(lactic acidosis during studies with contrast dye or hypoglyce-
mia).22,32 DPP-4 inhibitors have been shown to provide favorable
influence outside of their lowering glucose and manifest an anti-
inflammatory effect. In a meta-analysis, prescribing DPP-4 in-
hibitors was found to decrease the associated risk of respiratory
infections.33 In short, the exact immune response of DDP-4 in-
hibitors is not fully understood.

Consideration should be given to the patient’s clinical picture
and risk of dehydration and/or ketoacidosis. As when COVID-19
positive and symptomatic, the literature supports discontinued
use of sodium-glucose cotransporter 2 (SGLT2) inhibitors to mini-
mize the occurrence of dehydration.34,35 Individually consider
maintaining or discontinuing other medications such as sulfonyl-
ureas and statins. Owing to the link of diabetes with cardiovascular
disease, maintaining control of lipids is advisable. Likewise,
because statins have an anti-inflammatory effect, there is concern
that is abruptly stoppingmay elicit a cytokine storm (eg, the release
of IL-6 and IL-1b).36

Unless contraindicated, angiotensin-converting enzyme inhib-
itors(ACEI)/angiotensin II receptor blockers (ARBs) should be
continued.37,38 Transitory, there was concern that ACEI and ARBs
could accelerate the virus’s entry into the cells via the increased
expression of ACE2.39 However, expert consensus panels have
theorized that ACEI/ARBs may protect against severe lung injury in
the wake of infection.37 ACEI/ARBs have been postulated to have
significant immunomodulatory influences by decreasing cytokines
and consequently decreasing pulmonary and systemic inflamma-
tory reactions.40-42
Mental health

For those who are highly anxious regarding COVID-19,
encourage them to take periodic breaks from COVID-19 news.
Staying active, such as brief walks or only doing chair exercises, is
essential to maintain physical activity levels during this time.
Additionally, encourage the use of technology to avoid social
isolation and maintain contact with family and friends via social
media and electronically. Staying connected, whether through an
online peer support group or eating with family members in person
or via the internet, will reduce stress and promote well-being.
Encourage individuals to find ways to reduce stress, strengthen
coping skills, and encourage enough sleep to allow for adequate
rest time.
COVID-19 Testing

Advise patients when they need to be COVID-19 tested and
where to be tested (see the Box).43 When a patient with diabetes
needs to be tested for COVID-19, considerations should be given for
the test type (Table 1).43-45 Likewise, consideration should include
the expected time frame for reporting of results. If a patient with
diabetes is symptomatic, time may be a safety factor. Based on the
patient’s clinical picture, the provider may individualize recom-
mendation of testing type for COVID-19.
Patients With Diabetes Hospitalized for COVID-19

Inpatient providers should be aware that diabetes is associated
with more severe respiratory outcomes. Wu et al45 stratified pa-
tients with COVID-19 with and without acute respiratory distress
syndrome (ARDS) and discovered that diabetes was a significant
predictor of ARDS (hazard ratio, 2.34; 95% confidence interval, 1.35-
4.05) but not of death (hazard ratio, 1.58; 95% confidence interval,
0.80-3.13). However, a small sample size adjustment for con-
founding factors was not performed. Patients with both COVID-19



Table 1
Types of COVID-19 Testing43-45,a

Type of Test Diagnostic Antibody Saliva

Specimen Nasopharyngeal swab Blood Saliva
Mechanism Antigen test: Detects viral proteins (less accurate and

may need further testing).
Molecular test: Uses PCR to detect virus RNA.

Indirectly detects virus by
measuring immune response
(IgM, IgG).

Dose not use nucleic acid extraction.
Adapted from loop-mediated isothermal
amplification (LAMP), previously used to detect
outbreaks of Zika and Ebola.

Time Frame Rapid (Antigen) version less than an hour. Few days 90 samples in less than 3 hours
Molecular a few days to a week. Point-of-care rapid
testing was released Fall 2020.

When to obtain Symptoms of COVID-19 (3-5 days after exposure or
onset of symptoms).

If you had COVID-19 and have
recovered. (First 2 weeks after
onset of symptoms.)

Symptoms of COVID-19 (3-5 days after
exposure or onset of symptoms). Sample can be
easily obtained by patient.

Where to be tested Drive-through or urgent care Local hospital On site (point-of-care testing) or mailed to
laboratory.

Distinctions Molecular test: Identifies early onset of infection and is
most accurate.
Antigen test: Positive results highly accurate,
but negative results
may need confirmation
with PCR molecular
test.

Quicker results, not as sensitive
as PCR

Minimally invasive, can reliably be self-
administered, and has shown similar sensitivity
to nasopharyngeal swabs.

COVID-19 ¼ coronavirus disease 2019; Ig ¼ immunoglobulin; PCR ¼ polymerase chain reaction.
Abbott Laboratories. Helping Slow Spread Of Coronavirus. https://www.abbott.com/IDNOW.html

a Infectious Diseases Society of America Guidelines on the Diagnosis of COVID-19: Serologic Testing. https://www.idsociety.org/practice-guideline/covid-19-guideline-
serology/
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and diabetes are at risk for precipitous deterioration, and this
merits close monitoring.45

Maintaining glycemic control may be more challenging when
caregivers need personal protective equipment, and continuous
glucose monitoring (CGM) may reduce the care burden. Tight gly-
cemic control is imperative among all patients with COVID-19. The
nurse’s frequency of exposure to the virus during needed in-
teractions with patients receiving insulin therapy is significant.46

Therefore, the contact frequency should be considered along with
glycemic control, glycemic variability, and risk of hypoglycemia
before choosing the optimal mitigation strategy.

As of April 2020, the US Food and Drug Administration has
allowed for the availability and capability of noninvasive remote
monitoring devices during the COVID-19 pandemic.47 This modi-
fication was made to improve the capacity of in-hospital caregivers
to monitor their patients while minimizing their exposure to
COVID-19. This guideline applies to noninvasive patient monitoring
technology, plus CGMs, and expands their indications to inpatient
hospital settings. Consequently, the American Diabetes Association,
Insulin for Life, and the Diabetes Disaster Response Coalition have
partnered with Abbott to donate CGM sensors to US hospitals.47

The FreeStyle Libre 14-day system is now being used on the
frontlines for people living with diabetes. The FreeStyle Libre is the
only CGM system on the market with no acetaminophen interfer-
ence, as other products provide falsely elevated glucose measure-
ments when the patient is administered acetaminophen.48 This is
of utmost importance because acetaminophen is an antipyretic
commonly administered to patients with COVID-19.

In short, CGM should be correlated with laboratory glucose, but
the providers can monitor their patients from a distance, mini-
mizing exposure to COVID-19 and conserving the consumption of
personal protective equipment. Another advantage of CGM is that it
clearly illustrates the patient’s “time in range” of normal glucose
levels vs a one-time average measurement such as hemoglobin A1c.
Increasing time in range serves to optimize glycemic control while
minimizing hypoglycemia. CGM can be used in any type of patient
care area.

Insulin therapy is a mainstay among patients with COVID-19
who require intensive level care. However, many considerations
need to occur. Commonly, continuous tube feeding is used for
ventilated patients. The risk of interrupted tube feeding is hypo-
glycemia. So, interventions for the treatment of hypoglycemia must
be anticipated in advance. If tube feeding is interrupted short-term
(< 2 hours) and results in hypoglycemia, the standard ampule of
50% dextrose may restore euglycemia. When the tube feedings
must be discontinued for a prolonged period (> 2 hours), infusing
10% dextrose in water may be necessary to maintain euglycemia.

Continuous intravenous insulin infusion, without the use of
CGM, may offer the most optimal glycemic control, less glycemic
variability, and the lowest risk of hypoglycemia (when tube feeding
is stopped) but requires the most frequent nurse’s exposure of
every 1 hour.46 Therefore, without CGM, continuous intravenous
insulin infusion may not be the optimal option. The glucose target
goal is relaxed, and the provider orders reduced contact monitoring
frequency to every 2 to 4 hours.

Another insulin regimen offers the second-best glycemic con-
trol, but more glycemic variability, moderate risk of hypoglycemia,
and monitoring frequency of every 6 hours (4 times daily). This
regimen consists of subcutaneous basal insulin every 12 hours and
regular insulin correction every 6 hours.46 An alternative strategy
to reduce monitoring is to lower the dose of basal insulin and add
fixed-dose regular insulin every 6 hours along with correctional
dose of regular insulin every 6 hours.

A third regimen is the use of neutral protamine Hagedorn (NPH)
every 8 hours with regular correctional insulin every 8 hours. NPH
offers moderate glycemic control, moderate glycemic variability,
and moderate risk for hypoglycemia. The frequency of monitoring
is every 8 hours (3 times daily).46

A fourth regimen is regular insulin every 6 hours. These last 2
regimens offer only mild to moderate glycemic control, moderate
glycemic variability, and hypoglycemia risk. Monitoring frequency
is 3 to 4 times daily. It is clear without CGM that any insulin
regimen choice has its limitations when trying to limit caregiver
exposure to the virus.

Glucocorticoid therapy is a mainstay treatment for ARDS and
can foster hyperglycemia among patients who do not have dia-
betes. For recalcitrant hyperglycemia, combing NPH with basal in-
sulin has been recommended.49 The rationale is the
pharmacokinetics of intravenous cortisol at 50 mg every 6 hours
mimics NPH’s peak, trough, and duration pattern.

https://www.abbott.com/IDNOW.html
https://www.idsociety.org/practice-guideline/covid-19-guideline-serology/
https://www.idsociety.org/practice-guideline/covid-19-guideline-serology/
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COVID-19 Impact on Existing Diabetes and New-Onset Diabetes

All patients hospitalized due to COVID-19 should be screened for
diabetes. The COVID-19 virus binds to ACE2 receptors expressed in
many organs and tissues, including pancreatic b-cells.50 Thus, it is
theorized that COVID-19 may cause modifications of glucose
metabolism that could compound the pathophysiology of existing
diabetes or lead to new diabetes onset. There are several examples
of a viral etiology of ketosis-prone and diabetes hyperosmolarity for
which exceptionally high doses of insulin were merited from other
coronaviruses that bind to ACE2 receptors.51 Likewise, increased
occurrences of fasting hyperglycemia and acute-onset diabetes
have been found among patients with SARS COVID-19
pneumonia.51

The worsening of existing diabetes and the new onset of dys-
glycemia has led to the theory of a potential diabetogenic conse-
quence of COVID-19, besides the recognized stress response.52 This
theory led to questions:

� Will the COVID-19 alterations in glycemic control improve or
endure?

� Is COVID-19eassociated diabetes classified as classic type 1 and
type 2 diabetes or in need of a separate category?

� Will patients with COVID-19 remain at higher risk for diabetes
or diabetic ketoacidosis?

To better characterize the impact of COVID-19 among both pa-
tients with preexisting or new-onset diabetes, an international
group of researchers established the CoviDIAB Project as a world-
wide registry of patients with COVID-19erelated diabetes.53

Answering these questions will serve to inform clinical care,
follow-up, and monitoring of affected patients.

Transitional Care From Inpatient to Home

Patient transitions from inpatient to home care are a vital area of
focus for reducing costly hospital readmissions. These challenges
are amplifiedwhen the patient carries a history of diabetes mellitus
in the face of being COVID-19 positive. According to the CDC,54 a
clinically stable patient who is positive for COVID-19 may be dis-
charged home even when they are still meeting the criteria for
continuation of transmission-based precautions under the
following conditions. The patient is cognitively capable of following
transmission-based precautions and has access to appropriate
caregivers, food, medicine, and a home environment conducive to
self-isolating.54 Criteria for a patient with COVID-19 for dis-
continuing transmission-based precautions are resolution of fever
without antipyretics or 30 days since the last fever (when test is
unavailable), improved symptoms (ie, cough and dyspnea), 2
negative nasopharyngeal swab tests 24 hours apart, and 7 days
since the last symptom.54

Although the CDC only advises patients livingwith diabetes who
are COVID-19 positive to follow “sick day rules” as appropriate, it
does provide criteria about when to return to the emergency
department.55 Providers need to consider the following discharge
management issues: glycemic control (ie, oral steroids), restarting
oral hypoglycemic agents (ie, consideration of renal function), level
of deconditioning, oxygenation (ie, PaO2 > 92 mm Hg on room air)
and psychologic.56

Initially, posthospital management of glycemic control may still
require insulin, as patients who received 6 mg dexamethasone
intravenously for 7 to 10 days are commonly transitioned to oral
steroids upon discharge.56,57 Providers therefore need to individ-
ualize the glycemic regimens based on the therapies the patient
received acutely and is prescribed at discharge. Before oral diabetes
medications are restarted, consideration should be given to glyce-
mic control and renal function.

Patients need to be frequently reassessed for adequate
oxygenation depending on their baseline and posteCOVID-19 lung
function. In severe cases of COVID-19 pneumonia, a pulmonary
embolism may have occurred. Anticoagulation for COVID-
19einduced pulmonary embolism should be continued for 3
months and then evaluated by a contrast computed tomography
angiography of the chest.57 Home oxygen may be still needed if the
patient is symptomatic and/or PaO2 is < 92 mm Hg.54

Deconditioning due to prolonged convalesce is a common
issue.58,59 Older patients will often require inpatient rehabilitation.
All patients should be evaluated by physical therapy before
discharge. Consideration should be given to both home health
nursing and in-home physical therapy. Research reveals only 40% of
patients with COVID-19 with prolonged general weakness return to
work 2 to 3 months after discharge.59 In short, innovated models of
monitoring and follow-up will be required.60,61 Virtual methods of
care, such as telemedicine and eConsultation, have become the new
normal.

Clinical Implications

Providers have many considerations when managing patients
with diabetes during the COVID-19 pandemic. Interventions range
from anticipatory guidance to patients with diabetes during the
lockdown or COVID-19 positivewhen at home to intensive care unit
level care. An analysis of the patient’s clinical picture and a decision,
if possible, about medication adjustments may be made via tele-
medicine or may need to occur in person. The inpatient manage-
ment of 2 pandemicsdCOVID-19 and diabetesdcombined carries
still an added burden. Provider concerns extend beyond that solely
of the patient but include the direct caregivers’ exposures fre-
quency to the virus. Glycemic control may be more challenging
when caregivers need personal protective equipment. The Food
and Drug Administration has recently approved CGM for inpatient
monitoring, reducing the care burden by limiting possible exposure
to the virus. Without CGM, any insulin regimen choice has limita-
tions when trying to limit caregiver exposure to the virus.

Conclusion

Patients with COVID-19 who receive intravenous insulin had
less illness progression than the patients without insulin infusion.
Although this finding is from a nonrandomized trial, results suggest
that insulin infusion with tight glycemic control may improve
COVID-19 outcomes. If this finding is confirmed in larger random-
ized trials, optimal glucose control will be needed in hospitalized
patients. In summary, findings suggest that diabetes is a risk factor
for poor outcomes of a COVID-19 infection. For multifactorial rea-
sons, patients with diabetes have 2- to 3-times higher intensive
care utilization than the overall population. Mortality rates are
higher with those with diabetes. Findings also highlight the need
for further research to understand diabetes with COVID-19.

Having diabetes, especially with poor glycemic control, and
being COVID-19 positive increases the risk of poor outcomes and
death. Worsening of existing diabetes and the new onset of dys-
glycemia has led to the theory of a potential diabetogenic conse-
quence of COVID-19. To better characterize the impact of COVID-19
among patients with preexisting or new-onset diabetes, an inter-
national group of researchers established the CoviDIAB Project as a
worldwide registry of patients with COVID-19erelated diabetes. At
the time this article went to press there were 2 vaccines approved
for emergency use. Table 2 describes how to speak with your pa-
tients concerning vaccination.



Table 2
Talking to the Person Livingwith Diabetes regarding the Importance of Receiving the
COVID-19 Vaccination

Concerns Considerations

Safety Based on data that exists now, both current vaccines
appear to be extremely safe.

Speed of
development

From knowledge and technology developed over the
past 15 to 20 years of HIV research and drug
development. Scientist were able to build on their
knowledge of viruses and shift expertise to the making
of COVID vaccine.
What was fast-tracked was not safety, but production of
vaccine. As the manufactures started producing the
vaccines when the usual clinical safety trials were being
conducted.
If the vaccine had not worked the supply would have
been discarded.

Will I still need a
mask

Although the vaccine prevents symptoms of COVID
infection, its not know if it prevents asymptomatic
infection.
Until it is determined if a vaccinated person without
symptoms can transmit the virus mask and physical
distancing are needed.

How often will I
need the vaccine

It is not known how long immunity is conferred.
Research will determine if it is annually or every few
years that re-inoculation will be required.

Will safety and
effectiveness be
monitored

Together the CDC and FDA are committed to monitoring
outcomes. Vaccinated people will be monitored for both
short- and long-term outcomes. These findings will be
openly reported to the public.

CDC ¼ Centers for Disease Control and Prevention; FDA ¼ Food and Drug
Administration.
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In December of 2020 the Food and Drug Administration
approved 2 vaccines via Emergency Use Authorization (EUA).
Table 2 outlines concerns and considerations when talking to pa-
tients living with diabetes about the vaccine (https://www.fda.gov/
news-events/press-announcements/fda-takes-additional-action-
fight-against-covid-19-issuing-emergency-use-authorization-
second-covid).
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