Stress-induced hyperglycemia causes a state of
insulin resistance and elevated blood glucose lev-
els

Yang Lu’

Introduction

Hyperglycemia is a common finding in critically ill patients
and usually occurs within the first 48 hours after ICU admis-
sion in half of the patients. Numerous studies have shown
a significant association between ICU and ICU admission
blood glucose levels and outcomes. Stress-Induced Hyper-
glycemia (SIH) causes a state of insulin resistance and ele-
vated blood glucose levels through multiple mechanisms.
Counter-regulatory hormones such as catecholamines, cor-
tisol, glucagon, and growth hormone interfere with glu-
cose hemostasis. An increase in inflammatory cytokines
also worsens the metabolic environment. Therefore, hepatic
gluconeogenesis is unregulated. Glucose uptake by skele-
tal muscle via glucose transporter type 4 is also impaired.
In addition, insulin levels themselves are lowered to combat
hyperglycemic conditions. Hyperglycemia has been associ-
ated with increased mortality in a retrospective study con-
ducted in the United States, highlighting the importance of
tight glycemic control. Moreover, studies show that the SIH
condition, not diabetic hyperglycemia, is the primary cause
of increased mortality and morbidity.

Description

Achieving adequate glycemic control safely in the inpatient
setting requires a coordinated approach by a multidisci-
plinary team. Processes that include proper diagnosis, op-
timal ICU management, and robust continuity of care con-
tribute significantly to reducing morbidity risk. Intravenous
insulin therapy is the standard treatment for hyperglycemia.
Recently, continuous glucose monitoring systems have come
into use in hospitals. These are devices that provide continu-
ous blood glucose monitoring without the need for frequent
contact by a healthcare professional. Although there is no
convincing evidence of improved patient outcomes, the risk
of hypoglycemia was significantly reduced. Increased glyce-
mic excursions and the number of hypoglycemic events have
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also been recognized as leading to poor patient outcomes.
The purpose of this review is to outline the management of
SIH by discussing in detail possible investigations, insulin
needs, and nutritional advances, while highlighting poten-
tial complications.

Counter regulatory hormones and proinflammatory cyto-
kines are involved in the metabolic milieu that occurs in SIH.
Increased gluconeogenesis and insulin resistance are import-
ant factors. Interleukin-1, interleukin-6, and tumor necrosis
factor are proinflammatory proteins that cause insulin resis-
tance and suppress concentration-dependent insulin release.
Elevated serum levels are associated with insulin resistance,
which promotes hyperglycemia by releasing glucose from
liver glycogen stores. In addition, hyperglycemia elevates
blood levels, presumably through increased production in
monocytes. TNF is associated with sepsis severity and is a
major mediator in the development of sepsis. TNF, either by
itself or by increasing circulating levels of free fatty acids,
causes insulin resistance in animals. The hypothalamic-pitu-
itary-adrenal axis is activated in stress-induced hyperglyce-
mia, resulting in increased cortisol secretion from the adre-
nal glands. Cortisol synthesis is required for hemostasis of
cells and maintenance of organ systems. Cortisol, catechol-
amines, glucagon, and growth hormone are all counter-reg-
ulatory hormones that decrease insulin release by increasing
the activity of pancreatic alpha cells mediator.

Conclusion

Catecholamines further limit insulin binding, insulin acti-
vation by suppressing tyrosine kinase activity, and periph-
eral glucose uptake by GLUT-4. Similarly, glucocorticoids
also limit glucose uptake in peripheral tissues, whereas
growth hormone prevents insulin activation at tyrosine res-
idues. Therapeutic interventions such as diet also play an
important role in the development of hyperglycemia. SIH
is associated with increased gene expression of hepatic glu-
cose-6-phosphatase, a regulated gluconeogenic gene. Criti-
cally ill patients have elevated levels of insulin-like growth
factor binding protein-1, a liver-derived protein that elon-
gates insulin-like growth factors.
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