Managing Hyperglycemia in Adult (≥ 18 years old) Surgical Patients
Marissa Gottschall, PA-S2
Faculty Advisor: Professor Weik, PA-C
Department of Master of Medical Science, Physician Assistant Studies
Arcadia University, Glenside, PA
Discussion

Abstract

Results

Hyperglycemia is a common occurrence in adults (≥18-years-old) undergoing surgery. High
blood glucose levels are associated with increased postoperative complications and adverse
clinical outcomes. Management of hyperglycemia and avoidance of iatrogenic hypoglycemia is
essential during the perioperative period for both diabetic and non-diabetic surgical patients.
Understanding and recognizing the metabolic consequences of hyperglycemia in surgical patients
can directly influence patient morbidity and mortality as well as improve surgical outcomes. This
review emphasizes the importance of screening for hyperglycemia, monitoring blood glucose
(BG) levels during the perioperative period as well as modulating the hyperglycemic response
with insulin and the newer incretin-based therapies such as DPP-4 inhibitors and GLP-1 receptor
agonists (RA).

1. NICE-SUGAR Study Investigators, Finfer S, Chittock DR, et al. Intensive versus conventional glucose control in critically
ill patients. N Engl J Med. 2009;360(13):1283-1297. doi:10.1056/NEJMoa0810625.
o RCT of 6104 patients designed to evaluate optimal target blood glucose (BG) range in critically ill patients. The target BG
ranges being assessed were intensive (81-108 mg/dL) versus conventional (≤180 mg/dL) glucose control.

Introduction
Overview
o Perioperative hyperglycemia is associated with increased rates of patient mortality, reoperative interventions, and risk of infection.
o Acute metabolic and hormonal changes are thought to be associated with the physiological
response to surgical stress.
o Stress hyperglycemia in nondiabetic patients has been shown to lead to worse clinical
outcomes. This is theorized to be related to an adaptive metabolic variation that may be
protective for diabetic patients.
Prevalence
o It is estimated that 40%-60% of patients without a known history of diabetes experience
transient hyperglycemia due to the stress of surgery.
Treatment
o Insulin remains the first line treatment due to its rapid glucose-lowering effects and easy
titratability.
o DPP-4 inhibitors and GLP-1 receptor agonists are incretin-based therapies being studied as a
possible alterative. They have shown to have similar efficacy and a significantly lower
incidence of iatrogenic hypoglycemia compared to insulin.

Search Terms: “surgery AND hyperglycemia
AND insulin OR incretin therapies”
Inclusion Criteria:
1. Published in a peer-reviewed journal
2. Published within the last 10 years
3. Written in English
4. Based upon case studies, clinical trials, or
randomized control trials with human subjects
Exclusion Criteria:
1. Studies without a documented clinical trial or case study
2. Studies published in a language other than English
3. Clinical trials involving animals
4. Clinical trials involving adolescents (<18 years old)

4. Polderman JAW, van Steen SCJ, Thiel B, et al. Peri-operative management of patients with type-2 diabetes mellitus
undergoing non-cardiac surgery using liraglutide, glucose-insulin-potassium infusion or intravenous insulin bolus
regimens: A randomised controlled trial. Anaesthesia. 2018;73(3):332-339. doi:10.1111/anae.14180.
o Multicenter RCT of 150 patients designed to evaluate three perioperative glucose-lowering strategies in patients with
T2DM undergoing non-cardiac surgery. These patients were randomly assigned to a liraglutide (GLP-1 RA) only group,
glucose-insulin-potassium infusion group, and insulin bolus regimen group.
5. Furnary AP, Wu Y, Bookin SO. Effect of hyperglycemia and continuous intravenous insulin infusions on outcomes of
cardiac surgical procedures: The Portland Diabetic Project. Endocr Pract. 2004;10 Suppl 2:21-33. doi:10.4158/EP.10.S2.21.
o Multicenter RCT of 279 patients designed to compare the safety and efficacy of sitagliptin (DPP-4 inhibitor) plus basal
bolus insulin with basal-bolus insulin regimen for management of general medicine and surgical patients with T2DM .
6. Pasquel FJ, Gianchandani R, Rubin DJ, et al. Efficacy of sitagliptin for the hospital management of general medicine and
surgery patients with type 2 diabetes (Sita-Hospital): A multicenter, prospective, open-label, non-inferiority randomized
trial. Lancet Diabetes Endocrinol. 2017;5(2):125-133. doi:10.1016/S2213-8587(16)30402-8.
o RCT of 66 patients designed to evaluate whether saxagliptin (DPP-4 inhibitor) is superior to basal-bolus insulin in
management of in-hospital blood glucose control in patients with T2DM.

Study
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Treatment
Groups (# pts)
3016 Intensive GC
3014 Conventional GC
222 Intensive IT
225 Intermediate IT

Target BG
Levels (mg/dL)
Intensive: 81-108
Conventional: ≤ 180

Op and non-op pts; pts with
and without DM

Intensive: 80-110
Intermediate: 140-180

Pts admitted to SICU after
hepato-biliary-pancreatic
surgery
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47 Exenatide
51 Exenatide + Basal Ins
52 Basal + Bolus Ins

Target BG: 70-180
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44 Liraglutide
53 Insulin Infusion
53 Insulin Bolus

Target BG: <145
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Patient
Demographics

Primary
Outcome

- Absolute risk of death at 90 days
90-day mortality inc. by 2.6% with intensive GC
- Severe hypoglycemia significantly
more common with intensive GC
Pts with intensive IT had less postIncidence of post- op SSI and a shorter hospital LOS
op SSI

- Mean daily BG similar between
Non-critically ill T2DM pts in
pts; Exenatide + Basal Ins resulted
Glycemic control
general medicine and
in highest # within target BG range
via mean daily BG
surgery
- No differences in hypoglycemia or
hospital LOS
Incidence of hypoglycemia and
T2DM pts undergoing non- Mean BG level 1- post-op complications did not differ
cardiac surgery
hour post-op
between groups

138 Sitagliptin + Basal Ins
BG difference of ≤ 18
139 Basal + Bolus Ins

T2DM pts in general
medicine and non-cardiac
surgery

35 Saxagliptin
33 Basal + Bolus Ins

Non-critically ill T2DM pts in
general medicine and
Mean daily BG
surgery
level

Fasting BG 70-140
All other BG < 180

Results Summary

Mean daily BG
level

No significant difference between
mean daily BG levels, hospital
complications, or hospital LOS
- No significant difference in
percentage of high or low BG
values
- Glycemic variability lower in
saxagliptin group

BG: Blood Glucose; GC: Glucose Control; Op: Operative; DM: Diabetes Mellitus; pts: patients; IT: Insulin Therapy; SSI: Surgical Site Infection; SICU: Surgical Intensive Care Unit; T2DM: Type-2
Diabetes Mellitus; Ins: Insulin

Strengths
o All studies were RCT → minimized risk of confounding factors influencing the
results
o Inclusion of both surgical and medical patients
o Novelty of testing incretin-based therapies in this population of patients
o Current and future relevance of the studies and potential to translate directly into
clinical practice
Limitations
o Limited sample size
o Minimal blinding → patients, caregivers, and researchers were aware of group
allocations leading to potential bias
o Lack of a placebo group
o GLP-1 RAs were unable to be given in abdominal surgery patients due to
associated gastrointestinal (GI) side effects
o Only patients undergoing non-cardiac surgery were included in the studies
Future Research
o Placebo group to provide researchers with a comparison point for implementing
new novel therapies
o Specific studies evaluating the use of incretin-based therapies in strictly surgical
and/or medical patients, not a combination of the two subsets of patients
o Larger studies using newer GLP-1 RAs that are associated with a lower incidence
of GI side effects
o Studies that examine the cost-effectiveness of implementing incretin-based
therapies for perioperative and in-hospital hyperglycemia
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Literature Search
o Performed in December 2021 using:
ü PubMed
ü Google Scholar
ü Cochrane Library

3. Fayfman M, Galindo RJ, Rubin DJ, et al. A Randomized Controlled Trial on the Safety and Efficacy of Exenatide Therapy
for the Inpatient Management of General Medicine and Surgery Patients With Type 2 Diabetes. Diabetes Care.
2019;42(3):450-456. doi:10.2337/dc18-1760.
o RCT of 150 patients designed to examine the safety and efficacy of exenatide (GLP-1 RA) alone or in combination with
basal insulin in general medical and surgical patients with type 2 diabetes (T2DM).

Studies #3-6 showed that incretin-based therapies (DPP-4 inhibitors and GLP-1
receptor agonists) + insulin have equivalent safety and efficacy in management of
perioperative hyperglycemia compared to insulin therapy alone.
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2. Okabayashi T, Shima Y, Sumiyoshi T, et al. Intensive versus intermediate glucose control in surgical intensive care unit
patients. Diabetes Care. 2014;37(6):1516-1524. doi:10.2337/dc13-1771
o RCT of 447 patients designed to evaluate surgical site infection rate and postoperative hospitalization in patients
managed with intensive (target BG 80-110 mg/dL) versus conventional insulin therapy (target BG 140-180 mg/dL).

Studies #1-2 showed continuing debate regarding intensive versus conventional
insulin control for management of perioperative BG.

Conclusion
The study results are positive, however more research is required to definitively
conclude that incretin-based therapies can be used in place of, or complementary to,
insulin for management of perioperative hyperglycemia. Nevertheless, the results are
favorable for use of incretin-based therapies as a safe and effective alternative with
less rates of iatrogenic hypoglycemia. With the continued prevalence of diabetes and
high incidence of stress-induced hyperglycemia, BG control will continue to be of
importance in the perioperative and in-hospital setting.
Future research should aim to conduct a cost analysis of using incretin-based
therapies in place of, or complimentary to, insulin. In addition, further studies should
focus solely on the safety and efficacy of these medications in the surgical patient
population, with emphasis on cardiac versus non-cardiac surgical specialties.
Overall, the results are positive and bring forth an interesting option for
hyperglycemic management during non-cardiac surgery. However, the evidence
remains insufficient to justify a change to current practice guidelines.
Other references available upon request

