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 ■ ABSTRACT
It has been well established that patients with diabetes 
who have COVID-19 have a more severe disease course 
and higher mortality. Providing adequate care for these 
patients has required hospitals to adapt protocols for 
monitoring blood glucose and administering therapy to 
protect both patient and caregiver safety. Inpatient use 
of continuous glucose monitoring systems or home-use 
glucose monitoring systems has provided options for 
reduced contact glucose monitoring. For therapy, proto-
cols for managing hyperglycemia and diabetes ketoaci-
dosis have been designed with less frequent monitoring 
and medication administration. Finally, telemedicine has 
allowed for consultative care in a manner not requiring 
physical proximity.

 ■ BACKGROUND
As healthcare systems respond to the COVID-19 pan-
demic, it has become increasingly clear that patients 
with pre-existing diabetes mellitus (DM) are more likely 
to be hospitalized with complications of COVID-19. 
Studies from Wuhan, China, show a significant percent-
age of COVID-19–positive patients had DM, and DM 
was significantly more common in those admitted to the 
intensive care unit (ICU) and among fatalities (26.9% 
vs 6.1%).1,2 Beyond the prevalence of DM in patients 
with COVID-19, there are data from both the severe 
acute respiratory distress syndrome outbreak and the 
current COVID-19 pandemic showing that inpatient 
hyperglycemia is associated with worse outcomes.3,4 

At Cleveland Clinic, we have implemented various 
COVID-19–related modifications related to the care 
of patients with hyperglycemia and DM on the regular 

nursing floors and in the ICUs. We will review these 
changes and what is currently known about the interac-
tion of hyperglycemia, DM, and COVID-19. 

 ■ DM AND COVID-19 INTERACTIONS: CURRENT 
UNDERSTANDING

Diabetes and hyperglycemia are widely recognized 
to be associated with increased likelihood of a more 
severe course of COVID-19.1,2,4-6 In patients with DM, 
those of older age (>55 years), with pre-existing hyper-
tension, lower albumin levels, and higher C-reactive 
protein on admission did worse during their hospital 
course,5,7 as did patients on insulin.7 These worse 
outcomes are seen both in patients with DM prior to 
admission and in those with more significant hyper-
glycemia while in the hospital.4 As has been noted in 
non-COVID-19–related studies, hospitalized patients 
with COVID-19 and hyperglycemia without known 
DM actually have worse outcomes than those with 
hyperglycemia and known DM, likely related to the 
fact that the hyperglycemia in patients without known 
DM represents a more aggressive infection or reaction 
with COVID-19.4

 ■ MANAGEMENT OF HYPERGLYCEMIA ON 
REGULAR NURSING FLOORS

A key part of managing patients with COVID-19 
is protecting caregivers. Personal protective equip-
ment (PPE) plays a crucial role in this. Shortages of 
PPE during this pandemic are well documented, and 
efforts to preserve PPE have led to modifications in 
management from monitoring, therapeutic, and con-
sultative standpoints. 

Prior to this pandemic, 2 continuous glucose moni-
toring systems (CGMS) had been FDA-approved for 
hospital use, accessing blood samples through a cen-
tral venous catheter or a peripheral vein (OptiScan-
ner 5000 and GlucoScout).8 These are suitable for use 
in the ICU but are often not available, as is the case at 
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our institution. On the regular nursing floors, subcu-
taneously applied commercial CGMSs had previously 
lacked FDA approval for inpatient use. However, at 
the beginning of April 2020, the FDA announced 
that it would not object to the use of the FreeStyle 
Libre 14 day or Dexcom CGMS for inpatient use dur-
ing the COVID-19 pandemic.9,10 In addition, Abbott 
Laboratories (maker of the FreeStyle Libre CGMS) 
and Dexcom are donating 25,000 sensors and 10,000 
phones/sensors, respectively, for hospital use. Hospi-
tals now have the ability to harness this technology 
for blood glucose monitoring on regular nursing floors, 
bearing in mind precautions on when to check with a 
point-of-care blood glucose meter, such as when the 
clinical picture does not match the readings from the 
CGMS. These CGMS are not for use in critically ill 
patients.11 

The use of CGMS on regular nursing floors pres-
ents some inherent challenges. Nurses on COVID-
19–designated units will have to receive additional 
instruction, and modifications of nursing policy 
surrounding glucose monitoring would have to be 
addressed. Ideally, a system akin to glucose telem-
etry12 could be used, but it will take some time to 
develop and implement and may lead to additional 
alarm fatigue. Without telemetry-like capabilities, 
the CGMS will be used mainly for replacement of the 
usual 4 or more fingersticks needed for point-of-care 
blood glucose readings. Nurses would still need to see 
the reading and upload this on our electronic record, 
but the rest of the point-of-care blood glucose process 
is eliminated. 

There is concern that the additional data from 
CGMSs, while ideal for catching impending extremes 
of blood glucose levels, may lead to micromanage-
ment of blood glucose, placing additional burden on 
nursing and PPE use. Whether this proves to be a real 
issue, however, is a theoretical concern at this point. 
Providers also will need to be aware that CGMSs 
should be removed during certain procedures such 
as CT scans and MRI, which may lead to a waste of 
sensors. In addition, if supply is limited, we will need 
to be more discerning with inpatient selection. Intu-
ition suggests that patients who are on multiple daily 
insulin injections would be the priority; however, 
patients on oral therapy may benefit because CGMS 
can detect rising blood glucose without multiple daily 
fingersticks. 

For those patients comfortable and able to do 
point-of-care blood glucose checks, the FDA now 
allows home-use glucose meters in the hospital.13 This 
applies to patients’ own meters or home-use meters 

dispensed by hospitals for use by a single patient. Per-
mitting patients to use their own meters may provide 
them with a sense of comfort, and it reduces the need 
for costly hospital-approved devices that have to 
be sanitized between patients by nursing personnel. 
However, providing glucose meters to patients allows 
for uniform training of nursing personnel as well as 
addressing the needs of patients who do not bring 
their glucose meters. 

Insulin remains the primary treatment for hyper-
glycemia in hospitalized patients.14 However, certain 
considerations can help minimize caregiver exposure 
and PPE use. First, avoidance of sliding scale insulin-
alone regimens would help reduce need for frequent 
insulin administrations. In addition, using oral agents 
that have renal dosing and low risk of hypoglycemia, 
such as sitagliptin, a dipeptidyl peptidase-4 (DPP-4) 
inhibitor, in mildly hyperglycemic patients is another 
strategy to reduce blood glucose checks if a CGMS is 
not available.15

There are ongoing conversations concerning the 
role of DPP-4 inhibitors in COVID-19 cases as evi-
dence suggests that the COVID-19 surface glycopro-
tein-mediating host cell entry has the ability to inter-
act with DPP-4.16 Although DPP-4 inhibitors do not 
appear to bind to the same site as the virus, DPP-4 has 
become a potential therapeutic target, and we have 
more to learn about how the use of DPP-4 inhibi-
tors impacts the likelihood and course of COVID-
19. Another category of DM medications that has 
received additional scrutiny is the sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors. If there is any 
indication of COVID-19 in a patient on an SGLT-2 
inhibitor, that therapy should be discontinued as 
there is risk for euglycemic diabetic ketoacidosis.17

 ■ MANAGEMENT OF HYPERGLYCEMIA IN ICU
Hyperglycemia is common in ICU patients and is 
associated with worse outcomes.18 In a small series of 
15 patients with diabetic ketoacidosis and COVID-
19, one-third died.19 There is increased risk of dia-
betic ketoacidosis in patients with COVID-19. Our 
protocols (and many others) for diabetic ketoacido-
sis intravenous (IV) insulin infusion require hourly 
blood glucose monitoring and titration based on a 
dosage calculator built into our electronic medical 
record. COVID-19–positive patients whose diabetic 
ketoacidosis parameters improve while on the proto-
col are changed to our less aggressive hyperglycemia 
IV insulin infusion protocol, conventionally used for 
nondiabetic ketoacidosis patients in the ICUs, with 
blood glucose monitoring every 2 to 3 hours. 
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Our hyperglycemia IV insulin infusion protocol 
has retrospectively demonstrated the same resolu-
tion time with no difference in the frequency of 
hypoglycemia as our diabetic ketoacidosis protocol,20 
and it can be adopted for use in patients with mild 
to moderate diabetic ketoacidosis. A protocol using 
blood glucose monitoring every 2 hours fits with the 
strategy of bundling care for patients with COVID-19 
in the ICUs to every 2 hours to protect caregivers and 
conserve PPE. Another option is to place the drips 
requiring frequent titration to a location outside the 
patient room (Figure 1).

A subcutaneous treatment protocol for diabetic 
ketoacidosis can be adopted and modified from other 
institutions, but these protocols use monitoring every 
hour or every other hour.21,22 In addition, adopting a 
subcutaneous treatment protocol would require sig-
nificant work-flow changes for our providers who are 
already adapting to the ever-changing patient care 
needs as the understanding of COVID-19 evolves.

 ■ CONSULTATIONS IN COVID-19 ERA
To protect caregivers and preserve PPE, we have 
adopted outpatient telehealth practices for use in 
inpatient endocrinology consults: e-consult, tele-
phone, and virtual consults. The primary differ-
ence is in the mode of information gathering. The 
e-consults replace what are called curbside consults. In 
an e-consult, caregivers review the electronic medi-
cal record but have no direct contact with patients. 
The telephone and virtual consults represent differ-
ences in the contact with the patient—via telephone 
(audio only) or virtually (both audio and visual). We 
have conducted patient visits by using the patient’s 
personal smart phone or tablet or using communal 
iPads and InTouch Health devices (similar to tablets) 
or by using the telephone assigned to the patient’s 
bed space on our COVID-19 units. Inpatient blood 
glucose management has always represented an 
opportunity for telehealth management decisions 
that rely heavily on data in the electronic medical 
record (eg, point-of-care blood glucose, medication 
administration).

Inpatient diabetes education consults have tradi-
tionally been done during in-person bedside visits by 
the diabetes care and education specialist. Before the 
pandemic, educational materials were available on 
our Cleveland Clinic website, including instructional 
videos for administering insulin and using blood glu-
cose meters correctly, as well as an illustrated diabetes 
booklet focusing on survival skills. Diabetes care and 
education specialists can direct patients to the online 

materials during virtual education sessions. 

 ■ TAKE-HOME POINTS
The COVID-19 pandemic has driven us to rethink 
how to manage our patients within safe parameters 
while conserving PPE and protecting caregivers. As 
more data become available, we can reprogram to 
adapt to the changing evidence. For now, we recom-
mend the following when managing hyperglycemia 
in the critically ill patient with COVID-19:

•  Diabetes is a well-documented risk factor for 
COVID-19 severity.

•  For monitoring blood glucose, when deciding 
the frequency of glucose checks, be aware of staff 
safety and PPE need as well as patient safety. 
Striking a balance requires reliance on clinical 
judgment as protocols are modified to adapt to 
this pandemic. Consider use of continuous glu-
cose monitoring systems, as appropriate.

•  Consider alternative protocols for management 
of hyperglycemia and diabetes ketoacidosis, 
including use of protocols with less frequent 
monitoring and medication administration. 

•  Consider an endocrinology consult, even by 
telemedicine, to help manage blood glucose if 
there is risk of significant patient instability.
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