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 ■ ABSTRACT
Hyperglycemia is common in critically ill patients and is 
associated with worse outcomes in those admitted to an 
intensive care unit. Glucose control helps prevent and 
control infections and their complications. For critically ill 
patients with COVID-19, management of hyperglycemia 
must consider caregiver protection and the frequency of 
monitoring glucose based on patient safety and the use of 
personal protective equipment. If steroids are used in the 
management plan, be aware of steroid-induced hypergly-
cemia. An endocrinology consult may be benefi cial to help 
manage drip rate and frequency of glucose checks.

 ■ HYPERGLYCEMIA IN THE CRITICALLY ILL
Hyperglycemia is common in critically ill patients and is 
associated with worse outcomes in those admitted to an 
intensive care unit (ICU).1 Causes include insulin resis-
tance2 and critical illness hyperglycemia (also known 
as stress-induced hyperglycemia) where changes in 
hormone levels, especially cortisol and catecholamine, 
drive the pathophysiology. Hyperglycemia can also 
occur as a severe complication of diabetes, as in diabetic 
ketoacidosis and hyperosmolar hyperglycemic state, 
both of which can be fatal if not managed properly. 

Glucose control in the medical ICU has been the 
subject of multiple trials. It is generally accepted that 
attempting to maintain tight control (blood glucose 
of 80–110 mg/dL) rather than more liberal control 
(ie, 140–180 mg/dL) does not add any benefi t, and in 
fact may harm the patient by causing hypoglycemia 
and possibly increasing mortality rates.3,4 For these 
reasons, a glucose target of 140 to 180 mg/dL is rea-
sonable in most critically ill patients.5,6

 ■ COVID-19 AND HYPERGLYCEMIA
As of this writing (April 9, 2020), the COVID-19 
pandemic has infected more than 1.5 million people 
worldwide and more than 400,000 in the United 
States, and these numbers are projected to increase.6 

This increase will come with a high death toll, 
increased morbidity rates, and an expected surge in 
the number of critically ill patients.

Glucose control is especially important in pre-
venting and, later, in controlling infections and 
their complications. This was evident in prior viral 
infection outbreaks like the severe acute respiratory 
syndrome (SARS), in which the viral culprit was a 
coronavirus.7 Data from the current outbreak indicate 
that diabetes is the second most common comorbidity 
in patients with COVID-19 and is associated with an 
increased incidence of acute respiratory distress syn-
drome and death.8,9 Data on patients with COVID-19 
infection suggest that many have poorly controlled 
glucose levels. This may stem from high levels of 
stress, infl ammation, lack of adequate protocols for 
glucose management, and change in diet.10 Thus, it is 
vital to understand the implications and challenges of 
hyperglycemia management.   

In addition, the therapeutic approach to COVID-19 
continues to evolve. Notably, steroids are being used—
in up to 45% of cases in some reports—and especially 
in patients with severe presentations.11 Because this 
may result in steroid-induced hyperglycemia, it will be 
important to closely monitor glucose levels in critically 
ill patients and possibly add insulin to therapy.12  

 ■ MANAGEMENT CONSIDERATIONS
A key part of managing COVID-19–positive patients 
is protecting their caregivers. This includes physi-
cians, nurses, nurse assistants, respiratory therapists, 
and a milieu of other healthcare providers who access 
patient rooms frequently. Caregivers must practice 
strict infection control procedures, wear appropriate 
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personal protective equipment, and use proper don-
ning and doffi ng techniques. Another consideration 
is reducing the need to enter the patient’s room to 
administer medications, titrate drips, and change 
ventilator settings. This is especially important with 
the expected national shortage of personal protective 
equipment. With these challenges in mind, there is a 
clear opportunity to analyze and revisit some of our 
current practices with an intention to adapt them to 
meet these unprecedented needs. 

In critically ill patients, insulin is still the best glu-
cose-lowering medication. The management of more 
stable and noncritically ill patients is not within the 
scope of this commentary. For patients who are not 
on vasopressors, parenteral nutrition, or high-dose 
steroids, point-of-care glucose checks can be reduced 
to every 4 to 6 hours by using subcutaneous insulin 
instead of intravenous and weight-based dosing.

For patients who otherwise need intravenous 
insulin but have stable requirements, monitoring 
can be reduced from every hour to every 2 to 3 hours 
by bundling the checks together with other nurs-
ing activities such as turning and repositioning the 
patient, measuring input and output, and performing 
oral care. Caregivers can further reduce the need to 
enter a patient’s room by moving intravenous drips 
that require frequent titration to the hallway right 
outside the patient’s door. Consideration is also being 
given to adopting a subcutaneous diabetic ketoacido-
sis protocol. Having an endocrinologist on consult, 
even over the phone or virtually, can help with these 
approaches.

Finally, some consideration can be given to changing 
how we measure blood glucose levels in the critically 
ill patient. Checking glucose levels with a meter and 
test strips requires caregivers to enter a patient’s room. 
There are 2 continuous glucose monitors approved by 
the US Food and Drug Administration (FDA)—the 
Optiscanner 5000 and the GlucoScout—for remote 
glucose monitoring in hospitalized patients, but they 
are not readily available. The FDA did approve the 
use of Freestyle Libre for hospitalized patients on April 
8, 2020, but not in the critically ill. We hope the tech-
nology continues to evolve so that it can be used more 
routinely in these patients.

 ■ TAKE-HOME POINTS
The COVID-19 pandemic has driven us to rethink 
how to best manage our patients while conserving 
personal protective equipment and protecting care-
givers. As more data become available, we will con-

tinue to adapt our protocols. For now, we recommend 
taking the following steps when managing hypergly-
cemia in the critically ill patient with COVID-19: 

•  Monitor blood glucose, but when deciding on 
the frequency of the checks, consider staff and 
patient safety and use of personal protective 
equipment. Caregivers should use their clinical 
judgment as protocols are modifi ed.

• I f steroids are being used as part of the man-
agement plan, be aware of steroid-induced 
hyperglycemia.  

•  Consider managing mild to moderate hypergly-
cemia with subcutaneous insulin rather than 
intravenous drip. 

•  Consider endocrinology consult, even by tele-
medicine, to help manage changes in drip rate 
and frequency of glucose checks.

 ■ REFERENCES
 1. Krinsley JS. Association between hyperglycemia and increased hos-

pital mortality in a heterogeneous population of critically ill patients. 
Mayo Clin Proc 2003; 78(12):1471-1478. doi:10.4065/78.12.1471

 2. Saberi F, Heyland D, Lam M, Rapson D, Jeejeebhoy K. Prevalence, 
incidence, and clinical resolution of insulin resistance in critically 
ill patients: an observational study. JPEN J Parenter Enteral Nutr 
2008;32(3):227-235. doi: 10.1177/0148607108316195

 3. NICE-SUGAR Study Investigators, Finfer S, Chittock DR, et al. Inten-
sive versus conventional glucose control in critically ill patients. N 
Engl J Med 2009; 360(13):1283-1297. doi:10.1056/NEJMoa0810625

 4. Van den Berghe G, Wilmer A, Hermans G, et al. Intensive insulin 
therapy in the medical ICU. N Engl J Med 2006; 354(5):449-461. 
doi:10.1056/NEJMoa052521

 5. Lanspa MJ, Krinsley JS, Hersh AM, et al. Percentage of Time in 
Range 70 to 139 mg/dL Is Associated with Reduced Mortality 
Among Critically Ill Patients Receiving IV Insulin Infusion. Chest 
2019; 156 (5):878-886. doi: 10.1016/j.chest.2019.05.016

 6. American Diabetes Association. Diabetes Care in the Hospital: Stan-
dards of Medical Care in Diabetes-2020. Diabetes Care 2020 Jan; 
43(Supplement 1): S193-S202. doi:10.2337/dc20-S015

 7. Johns Hopkins Coronavirus Resource Center. COVID-19 Dashboard 
by the Center for Systems Science and Engineering (CSSE) at Johns 
Hopkins University. https://coronavirus.jhu.edu/map.html. Last 
Updated April 14, 2020. Last accessed April 14, 2020.

 8. Yang JK, Feng Y, Yuan MY, et al. Plasma glucose levels and dia-
betes are independent predictors for mortality and morbid-
ity in patients with SARS. Diabet Med 2006; 23(6):623-628. 
doi:10.1111/j.1464-5491.2006.01861.x

 9. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality 
of adult inpatients with COVID-19 in Wuhan, China: a retrospec-
tive cohort study. Lancet 2020; 395(10229): 1054-1062. doi:10.1016/
S0140-6736(20)30566-3

 10. Wu C, MD, Chen X, Cai Y, et al. Risk Factors Associated With Acute 
Respiratory Distress Syndrome and Death in Patients With Corona-
virus Disease 2019 Pneumonia in Wuhan, China. [Published online 
ahead of print March 2020]. JAMA Intern Med 2020. doi:10.1001/
jamainternmed.2020.0994.

 11. Zhou J, Tan J. Diabetes patients with COVID-19 need better 
blood glucose management in Wuhan, China. Metabolism2020; 
107:154216. doi:10.1016/j.metabol.2020.154216 

 12. Guan WJ, Ni ZY, Hu Y, et al. Clinical Characteristics of Coronavirus 
Disease 2019 in China. [Published online ahead of print February 28 
2020]. N Engl J Med 2020. doi: 10.1056/NEJMoa2002032

 on July 18, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

