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DIABE TES Q&A

QHow important is hypoglycemia 
among persons with diabetes?

AHypoglycemia is the most import-
ant factor limiting safe glycemic 

management of persons with type 1 and 
type 2 diabetes.1 Level 1 hypoglycemia 
(glucose, < 70 mg/dL) is clinically import-
ant because, at this level, persons usually 
develop neuroendocrine responses. 
However, since many individuals have im-
paired counterregulation and awareness, 
they lose these early physiologic triggers 
to prevent more serious events. Level 2 
hypoglycemia (glucose, < 54 mg/dL) is 
when persons are likely to show clinical 
signs of neuroglycopenia, and level 3 is 
when there is a severe event with clinical 
alterations in mental or physical function-
ing requiring third-party assistance.

Before common use of continuous 
glucose monitoring (CGM) technology, 
the average person with type 1 diabetes 
would experience symptomatic hypogly-
cemia about twice per week and 1 severe 
episode per year.2 More recent data show 
a risk of 0.98 to 3.2 serious events per 
person per year for persons with type 1 

diabetes and 1 to 1.05 events per person 
per year for persons with type 2 diabe-
tes.3 Hypoglycemia has been identified 
as the cause of death for 2% to 4% of 
individuals with type 1 diabetes.2

The Standards of Care from the Amer-
ican Diabetes Association indicate that 
the occurrence and risks for hypogly-
cemia, as well as cognitive function, be 
addressed at every patient encounter.1,3

QWhat are the potential complica-
tions of hypoglycemia?

ASevere hypoglycemia can be 
associated with confusion, falls, 

arrhythmia, and seizures. Persons with 
type 1 diabetes may have a mortality 
rate up to 10%.4 It can cause brain death 
and prolongation of the corrected QT 
interval, which are often associated with 
nocturnal hypoglycemia.2 Hypoglycemia 
is the second-most frequent medica-
tion-associated cause of emergency 
hospitalization4 and is also a risk factor 
for motor vehicle accidents.4-6 Among 
older individuals, level 3 hypoglycemia 
increases the risk of dementia.1  

Patients with a history of hypoglyce-
mia often fear intensive management, 
thereby limiting optimal glycemic con-
trol.7 They often will not discuss these 
fears with their health care providers, 
sometimes resulting in medication ad-
justments that further increase the risk 
of hypoglycemia.3,7

QWhat are the risk factors for devel-
oping diabetic hypoglycemia? 

AThe most common risk factor is use 
of insulin or sulfonylurea thera-

py, alone or in combination with other 
medications for diabetes.1,4 Persons who 
are more at risk for level 3 hypoglycemia 
include those older than 60 years of age, 
those of African American descent, those 
with poor to moderate glycemic control/
variability, those with albuminuria, and 
those with diminished cognitive func-
tion.1,8 Other risk factors include peripher-
al neuropathy,7 chronic kidney disease,4,9 
high insulin dose, low hemoglobin A1c 
(HbA1c), and long duration of diabetes.10 
Recent changes in insulin dose after 
HbA1c measurements also increase the 
risk of hypoglycemia resulting in visits to 
the emergency department.9

Asymptomatic hypoglycemia is the 
most common risk factor for severe 
events among persons with type 1 
diabetes.10 The most common cause of 
hypoglycemia unawareness is a gen-
erally reversible metabolic adaptation 
to frequent hypoglycemia, known as 
hypoglycemia-associated autonomic fail-
ure (HAAF).11,12 This adaptation has been 
shown to develop rapidly after as few as 
three 2-hour periods of hypoglycemia 
within 30 hours.13 Generalized autonomic 
neuropathy may also manifest similarly 
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but often has other signs of autonom-
ic dysfunction and may or may not be 
reversible.

QHow can our patients prevent 
hypoglycemia?

AFirst and foremost, patients should 
be educated about diet and lifestyle 

and should understand general risk 
factors. Patients need to be attentive to 
self-glucose monitoring, particularly re-
lated to dietary and medication changes, 
as well as physical activity or exercise.1,5,6 
Persons at increased risk should always 
check their glucose levels before driving 
and eat a snack if they have any concern. 
Additional times of risk include during 
sleep or after consumption of ethanol.1 
Tools for patients and caregivers to 
stratify hypoglycemia risk, along with 
targeted risk-reduction strategies, are 
also available.3

Health care providers should counsel 
patients who are at risk to increase the 
preprandial minimum target (eg, from 70 
mg/dL to 80 mg/dL).1

Insulin pump therapy may also reduce 
the frequency of hypoglycemia.3 Patients 
already on insulin pump therapy may 
need to adjust their insulin infusion rates 
associated with exercise, changes in 
dietary timing, or prompts given by CGM 
devices.

CGM has increasingly become a useful 
intervention to reduce hypoglycemia risk, 
particularly in the setting of unawareness 
and impaired counterregulatory hormone 
responses.1,3,14 CGM is also effective in 
detecting nocturnal hypoglycemia14 and 
reducing time spent in level 1 hypogly-
cemia.1 However, there are no studies to 
date demonstrating a decreased rate of 
level 3 hypoglycemia using CGM.1

Dogs trained to identify hypoglycemia 
may also be helpful for patients with 
impaired awareness.3

QHow should patients with diabetes 
treat hypoglycemia?

AAll persons should carry some 
form of medical alert identification. 

Patients should be educated about how 

to recognize early symptoms of hypogly-
cemia, as well as know the risk factors 
for this to occur. People should check 
glucose levels before operating motor 
vehicles, maintaining glucose levels of 
greater than 100 mg/dL.5

The most important factor in managing 
HAAF is to avoid hypoglycemia in order 
to facilitate the normal compensatory 
metabolic responses to recover.4 This may 
take 2 weeks for initial responsiveness 
and up to 3 months for full recovery.  

For mild hypoglycemia, patients should 
consume food with fast-acting simple 
carbohydrates (eg, glucose) without high 
fat or protein content.1 Once the glucose 
is normalized, then eating a meal or snack 
would be indicated.

In persons unable or unwilling to take 
oral glucose, parenteral glucose (in a 
health care environment) or glucagon 
would need to be given. A prescription for 
glucagon should be given for all patients 
at risk of level 2 or 3 hypoglycemia.1,3

Historically, glucagon was only 
available as a brand-name powder that 
required reconstitution before injection. 
A generic for this has recently been 
approved by the US Food and Drug Ad-
ministration. The powdered formulations 
require education for patients and their 
families/caregivers/friends/coworkers 
regarding preparation, reconstitution, 
dosing, and injection technique and may 
then take several minutes to administer. 
During the stress of a hypoglycemic 
event, many caregivers may be hesitant 
or unable to provide this form of gluca-
gon. Since 2019, newer forms of glucagon, 
including prefilled liquid pens and nasal 
powder devices, have become available 
to adults in the United States to treat 
persons with hypoglycemia.3 These have 
proven to be effective and well-tolerated 
by patients.
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