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l. Background

The history of the literature surrounding glycemic control in critically ill patients has evolved
significantly over the last 20 years. In 2001 glucose values greater than 200 mg/dL were found to
be a risk factor for surgical site infections (1). This study was of cardiac surgery patients, and
later studies of orthopedic trauma patients found similar results (2-3).

As the research developed intensive glucose control with targets as low as 80-110 mg/dL were
recommended (4). Then the landmark NICE-SUGAR study was published and challenged these
prior findings, suggesting that a more liberal goal of less than 180 mg/dL was beneficial (5). In
2012 the Society of Critical Care Medicine (SCCM) published guidelines on this topic (6). The
authors suggest using an insulin protocol to target a blood glucose goal range of 100-150 mg/dL,
while maintaining blood glucose values less than 180 mg/dL. These guidelines also focus on the
importance of avoiding hypoglycemia, defined as a BG < 70 mg/dL (6).

1l Burn Pathophysiology and Implication on Hyperglycemia

The hypermetabolic state induced from injury predisposes the burn patient to infectious
complications and impairs wound healing through glycation of immunoglobins and suppression
of acute phase reactants. It decreases tensile wound strength and reduces success of graft take
(7). This natural response from the body also stimulates gluconeogenesis, glycogenolysis and
insulin resistance. Admission hyperglycemia has been shown to be a risk factor for poor
outcomes in trauma, and a recent study shows that the same holds true for burns. This
independently predicts the development of bacteremia, UTI, and pneumonia. However, a
diagnosis of diabetes was not found to be a predictor of infection or mortality (8).

It is therefore imperative, due to the morbidity associated with hyperglycemia in burn patients,
that each admission to the BICU be closely monitored for this treatable dyscrasia. In 2015
Stoecklin et al published in Burns a 15-year cohort study showing how a standardized ICU
glucose control protocol can aid in improving these outcomes (9). This was performed
specifically in burn patients and they concluded that moderate glycemic control by protocol was
safe in this population and that a nurse driven protocol resulted in decreased rates of
hypoglycemia as opposed to physician guided.

1. Protocol

1. On admission, the following patients will have an HbAlc and glucose level checked:
a. Adults (216 years old) admitted to BICU
b. Known diabetics admitted to the burn unit (ICU or stepdown)
c. Patients with hyperglycemia on admission or ED labs
2. Based on admission glucose level and patient’s history of diabetes or not they will be
classified and treated according to the following groups:
a. Group 1: non diabetic and euglycemic
b. Group 2: non diabetic and hyperglycemic
c. Group 3: diabetic and euglycemic
d. Group 4: diabetic and hyperglycemic
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3. Treatment
a. Group 1: Glucose checks every 6 hours for 48 hours
i. Initiate sliding scale if any value is greater than 180
ii. If two consecutive checks are greater than 200, then start insulin
infusion using the ADULT ICU insulin order set in E-Star
iii. Basal Insulin: Glargine 0.1 units/kilo/day (assuming normal renal
function)
b. Group 2: Glucose checks every 4 hours
i. Initiate sliding scale immediately
ii. If two consecutive checks are greater than 200, then start insulin
infusion using the ADULT ICU insulin order set in E-Star
iii. Basal Insulin: glargine 0.1 units/kilo/day (assuming normal renal
function)
c. Group 3: glucose checks every 4 hours
i. Initiate sliding scale immediately
ii. If two consecutive checks are greater than 200, then start insulin
infusion using the ADULT ICU insulin order set in E-Star
iii. Basal Insulin: glargine 0.3 units/kilo/day or 75% of outpatient dose
(assuming T2DM and normal renal function)
d. Group 4: start insulin infusion using the adult ICU insulin order set in E-Start
with goal of 100-150
i. A glucose source must accompany this. If TF have not yet reached 50%
of goal then D5LR (or similar) should be ordered at 20mL/hr
ii. Basal Insulin: glargine 0.3 units/kilo/day (assuming T2DM and normal
renal function)

4. Consult Endocrine if:
a. Unable to adequately control blood glucose AND:
i. Known diabetic with A1C >7, OR

ii. Rate remains >4 units/hr despite adding long acting insulin
iii. Patient uses an insulin pump
iv. Patient has history of Type 1 diabetes
v. Insulin infusion tapering if needed
vi. Patient uses U-500 insulin at home

vii. Patient has history of pancreatic insufficiency

viii. Patient has newly-diagnosed diabetes
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o Tips:

= Please overlap glargine with insulin drip by 4 hours before stopping drip

=  Please try to consult endocrine early during admission if you anticipate
help will be needed (not day of discharge)

= Please consult early in the day so Endocrine can monitor response to
therapy throughout the day

=  Glucose Management Service (rather than teaching service) can be
requested but not guaranteed

References

Latham R, Lancaster AD, Covington JF, et al.: The association of diabetes and glucose
control with surgical-site infections among cardiothoracic surgery patients. Infect
Control Hosp Epidemiol 2001; 22:607— 612

Richards JE, Kauffmann RM, Obremskey WT, et al.: Stress-Induced Hyperglycemia as a
Risk Factor for Surgical-Site Infection in Non-diabetic Orthopaedic Trauma Patients
Admitted to the Intensive Care Unit. Journal of Orthopaedic Trauma 2013; 27:16-21

Kauffmann RM: Relationship of Hyperglycemia and Surgical-Site Infection in
Orthopaedic Surgery. J Bone Joint Surg Am 2012; 94:1181

Van den Berghe G, Wouters P, Weekers F, et al.: Intensive Insulin Therapy in Critically Ill
Patients. New England Journal of Medicine 2001; 345:1359-1367

The NICE-SUGAR Study Investigators, Finfer S, Chittock DR, et al.: Intensive versus
Conventional Glucose Control in Critically lll Patients. New England Journal of Medicine
2009; 360:1283-1297

Jacobi J, Bircher N, Krinsley J, et al.: Guidelines for the use of an insulin infusion for the
management of hyperglycemia in critically ill patients. Critical Care Medicine 2012;
40:3251-3276

Mecott G, Al-Mousawi A, Gauglitz G, Herndon D, Jeschke M.: The Role of Hyperglycemia
in Burned Patients: Evidence-Based Studies. Shock 2010; 33:5-13.

Ray J, Meizoso J, Allen C, et al.: Admission Hyperglycemia Predicts Infectious
Complications After Burns. Journal of Burn Care and Research 2017; 38:85-89.

9. Stoecklin S, Delodder F, Pantet O, Berger M.: Moderate Glycemic Control Safe in Critically
[l Adult Burn Patients: A 15 Year Cohort Study. Burns 2016; 42:63-70.



