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ABSTRACT

Background: Patients with diabetes are more likely to undergo

a surgical procedure than the rest of the population, and it is well
established that preoperative hyperglycemia is associated with adverse
surgical outcomes. However, it is currently unknown what factors
increase the odds of preoperative hyperglycemia in people with diabetes.

Objective: To identify patient characteristics that increase the risk of
preoperative hyperglycemia.

Methods: This retrospective case—control study compared 100 patients
with preoperative hyperglycemia on admission for elective surgery at
South Health Campus in Calgary, Alberta (blood glucose > 10.9 mmol/L)
with 200 controls who did not have preoperative hyperglycemia

on admission for elective surgery (blood glucose < 10.9 mmol/L).
Multivariate logistic regression was used to identify risk factors for
preoperative hyperglycemia.

Results: In the univariate analysis, age, number of comorbidities,
increasing glycated hemoglobin (HbA1), type of diabetes, type of
procedure, and diabetes medications (non-insulin, insulin, both, or none)
were associated with increased odds of preoperative hyperglycemia

(p < 0.05). However, in the adjusted analysis, only increasing HbA 1.
(odds ratio [OR] 1.69, 95% confidence interval [CI] 1.36—2.12) and type
1 diabetes (OR 4.24, 95% Cl 1.11-16.21, relative to type 2 diabetes)
were associated with preoperative hyperglycemia.

Conclusions: These results can help clinicians to identify patients who
may be at increased risk of hyperglycemia before an elective procedure.
They also allow for treatment of those who would benefit most from

additional guidance with regard to preoperative glucose management.

Keywords: risk factors, preoperative hyperglycemia, diabetes mellitus,
case—control study

INTRODUCTION

Approximately 10% of Canadians have diabetes, and the
incidence of diabetes is expected to grow exponentially, sur-
passing 12% by 2025.! Furthermore, about 20% of Canadians
had prediabetes in 2015, meaning that almost one-third of
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RESUME

Contexte : Les patients diabétiques sont plus susceptibles que le reste

de la population de subir une intervention chirurgicale, et il est bien connu

que I'hyperglycémie préopératoire est associée a des résultats chirurgicaux

indésirables. Cependant, on ignore actuellement quels facteurs augmentent
ce risque chez les personnes atteintes de diabéte.

Objectif : Déterminer les caractéristiques des patients qui augmentent le
risque d’hyperglycémie préopératoire.

Méthodes : Cette étude cas-témoins rétrospective a comparé

100 patients présentant une hyperglycémie préopératoire a |'admission
pour une intervention chirurgicale non urgente au South Health Campus
de Calgary, en Alberta (glycémie > 10,9 mmol/L) avec 200 témoins qui
n‘en présentaient pas (glycémie < 10,9 mmol/L). La détermination des
facteurs de risque d'hyperglycémie préopératoire s'est faite par régression
logistique multivariée.

Résultats : Dans |'analyse univariée, I'age, le nombre de comorbidités,
I'augmentation du taux d'hémoglobine glyquée (HbA:), le type de
diabéte, le type d'intervention et les médicaments contre le diabéte (non-
insuline, insuline, les deux ou aucun) étaient associés a un risque accru
d'hyperglycémie préopératoire (p < 0,05). Cependant, dans I'analyse
ajustée, seuls I'augmentation de I'HbA+ (rapport de cotes [RC] 1,69;
intervalle de confiance [IC] a 95 % 1,36-2,12) et le diabéte de type 1
(RC4,24;1Ca95 % 1,11-16,21, par rapport au diabete de type 2) étaient
associés a une hyperglycémie préopératoire.

Conclusions : Ces résultats peuvent aider les cliniciens a repérer les
patients qui pourraient présenter un plus grand risque d'hyperglycémie
avant une intervention non urgente. lls permettent également de traiter
ceux qui bénéficieraient le plus de conseils supplémentaires en matiére de
gestion préopératoire de la glycémie.

Mots-clés : facteurs de risque, hyperglycémie préopératoire, diabéte
sucré, étude cas-témoins

Canada’s population is at risk for development of diabetes or
already has the disorder.! Because people who have diabetes
are more likely to undergo surgery than those who do not,
a large proportion of surgical patients have diabetes or pre-
diabetes.? The World Health Organization has identified 4 key
components for reliable perioperative care: antimicrobial
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coverage, appropriate removal of hair, perioperative normo-
thermia, and perioperative glucose control.* With the grow-
ing population of people who have diabetes and prediabetes,
perioperative glucose control and the adverse effects of peri-
operative hyperglycemia are gaining attention.

It is well established that diabetes and elevated pre-
operative blood glucose levels are associated with adverse
outcomes in noncardiac surgery.*” Surgical patients often
have their antihyperglycemic medications held or reduced
on the day of surgery to avoid hypoglycemia while fasting,
which further increases their risk of preoperative hyper-
glycemia, especially if their surgery is scheduled for later
in the day. Noordzij and others* demonstrated that pre-
operative blood glucose levels greater than 11.1 mmol/L
and those between 5.6 and 11.1 mmol/L were associ-
ated with 2.1-fold and 1.7-fold increased mortality risks,
respectively, when compared with normoglycemia. In
terms of cardiovascular mortality specifically, these risks
increased to 4-fold and 3-fold, respectively.* Furthermore,
Frisch and others® found that patients who died within
30 days after their surgery had significantly higher blood
glucose levels before and after the procedure.” Periopera-
tive hyperglycemia is also associated with a higher risk
for acute myocardial infarction, acute renal failure, urin-
ary tract infection, systemic infection, and postoperative
pneumonia, as well as increased lengths of stay both within
the hospital and in the intensive care unit (ICU). Finally,
for every 1 mmol/L increase in blood glucose before sur-
gery, the risk of death increases by 19%.%3

These findings reinforce the advantage of proactively
identifying and planning for possible hyperglycemia in
those people at risk, rather than relying upon surgical staff
to take an appropriate reactive approach should hypergly-
cemia occur. Currently, pharmacists providing services in
the Pre-Admission Clinic (PAC) of the South Health Cam-
pus, Calgary, Alberta, see patients scheduled for elective
surgery a few weeks before their procedure and attempt to
identify patients with diabetes who may be at increased risk
of preoperative hyperglycemia. The PAC pharmacists assess
the risk of hyperglycemia using patient history, background
knowledge of diabetes, and standard practices regarding
management of hypoglycemic medication in preparation
for surgery. In turn, the pharmacists prescribe insulin cor-
rection scales to be applied for patients whose blood glucose
exceeds 10.9 mmol/L when they are admitted before sur-
gery, using calculated insulin sensitivity that targets blood
glucose of 9 mmol/L.

To date, very little research has been done to identify
risk factors for preoperative hyperglycemia. It has previ-
ously been shown that diabetes and duration of surgery are
risk factors for intraoperative dysglycemia in elderly patients
undergoing elective surgery.’ Furthermore, in a prospective
observational study that included patients with and with-
out diabetes undergoing primary hip or knee replacement,
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Jamsen and others!® found that a prior diagnosis of dia-
betes, higher glycated hemoglobin (HbA)) and higher
fasting glucose on the operative day were associated with
postoperative hyperglycemia. Finally, in a retrospective
cohort study of children with traumatic brain injuries who
underwent craniotomy, age less than 4 years, severe brain
injury, and the presence of multiple lesions were risk factors
for preoperative, intraoperative, or postoperative hyper-
glycemia.!! However, to our knowledge, no study to date
has investigated the risk factors for preoperative hypergly-
cemia in patients with diabetes who are undergoing elective
noncardiac surgery. This study therefore fills an important
knowledge gap that will ultimately empower clinicians to
provide better surgical care, as they will be better able to plan
for their diabetic patients’ perioperative glycemic control
when seeing them in a PAC or similar setting.

METHODS

This case-control study included patients with type 1 or
type 2 diabetes who underwent elective surgery at South
Health Campus between 2014 and 2019. The cases were
defined as patients with preoperative blood glucose above
10.9 mmol/L, and the controls were those with preopera-
tive blood glucose of 10.9 mmol/L or below. Patients were
matched, in a 2 to 1 ratio of controls to cases, based on the
year of the procedure, to reduce the risk that practice chan-
ges related to treatment of hyperglycemia and treatment
of diabetes in general would influence any of the findings.
Patient identification started with surgical admissions on
January 1, 2014, and continued chronologically until each
group was populated. The data collectors were not blinded;
however, a standardized data collection approach was used,
and all data collected were objective, which limited the
amount of bias that could be introduced.

Alberta Health Services Analytics (Data Integration,
Measurement and Reporting) provided a list of all patients
with preoperative blood glucose levels recorded on their
surgical chart before surgery at South Health Campus. At
this location, only people with a known diagnosis of dia-
betes undergo preoperative blood glucose testing, which
is performed by nursing staff certified to use a point-of-
care Accuchek Inform II blood glucose machine (Roche),
calibrated once each day. From this list, 100 patients with
preoperative blood glucose above 10.9 mmol/L (hypergly-
cemia) and 200 patients with preoperative blood glucose less
than or equal to 10.9 mmol/L (euglycemia) were selected for
comparison. Patients’ baseline demographic data and char-
acteristics were gathered from electronic charts (Sunrise
Clinical Manager).

To be included in the study, patients had to have under-
gone elective noncardiac surgery between January 1, 2014,
and December 31, 2019; had to have a preoperative blood
glucose value entered in the surgical chart; and had to have
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a documented diagnosis of diabetes, with a record of anti-
hyperglycemic medications, insulin, or the indication of
diabetes during their PAC consult. Patients were excluded
from the study if they were not seen in the PAC by either
an internal medicine or anesthesia provider before the sur-
gery, did not have surgery after their PAC appointment,
were missing data for the predetermined characteristics
to be compared between the groups, or underwent bari-
atric surgery (because the current standard for this type
of surgery is an all-liquid diet, which drastically changes
insulin sensitivity).

Several patient characteristics were compared between
the cases and controls in a univariate analysis, specifically
sex, age, body mass index, number of comorbidities (as
recorded in the PAC consult note), most recent HbA . (i.e.,
at the time of the PAC visit), current diabetes medications,
use of medications known to cause hyperglycemia, type of
procedure, type of diabetes, and preoperative reduction
of insulin dose. Categorical variables (sex, medications,
type of procedure, type of diabetes, and insulin dose reduc-
tion) were analyzed using x? tests, and continuous variables
(age, body mass index, number of comorbidities, HbA|c)
were analyzed using the f test. As a secondary analysis, a
multivariate logistic regression analysis that included all
variables with statistical significance (p < 0.05) in the uni-
variate analysis was performed to determine which patient
characteristics remained associated with preoperative
hyperglycemia after adjustment. Multicollinearity between
variables was assessed, and variables with a variance infla-
tion factor greater than 3 were excluded from the multivari-
ate analysis. The model’s goodness of fit was determined by
calculating the Nagelkerke R? value.!? The C-statistic was
calculated to determine the model’s predictive accuracy.!?
SPSS Statistics software (version 25, IBM Corporation) was
used to analyze the data.

Ethics approval was granted by the University of Cal-
gary Conjoint Health Research Ethics Board. Given the
retrospective nature of the study, it was not feasible to obtain
patient consent; therefore, the ethics board also granted a
waiver of consent. Appropriate safeguards were put in place
to protect the privacy of the patients included in the study.

RESULTS

Altogether, this study included 100 patients with preopera-
tive hyperglycemia and 200 matched controls who did
not have preoperative hyperglycemia. To populate these
100 cases and 200 controls, 210 hyperglycemic patients
and 418 euglycemic patients were screened, respectively.
A baseline description of the cohorts is shown in Table 1.
The average preoperative blood glucose level was 13.1 (stan-
dard deviation [SD] 1.92) mmol/L among cases and 7.5 (SD
1.50) mmol/L among controls. The case group was younger,
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had fewer comorbidities, had higher average HbA;. (8.55%
[SD 1.25%] versus 7.33% [SD 1.36%]), had a higher pro-
portion of patients with type 1 diabetes (29% versus 3.5%),
had higher proportions of patients taking insulin alone or
in combination with non-insulin medications, and had
lower proportions of patients taking only non-insulin or
no hypoglycemic medications. Differences in the types of
surgical procedures were also observed, with a lower pro-
portion of cases undergoing elective orthopedic surgery,
whereas a lower proportion of controls underwent plastic
surgery procedures.

A more detailed breakdown of the proportions of cases
and controls who were taking specific classes of diabetes
medications is presented in Table 2. Because of collinearity
with other characteristics, diabetes medication class was
not included in the multivariate regression; instead, a more
general breakdown of the types of medications (insulin only,
non-insulin only, insulin and non-insulin [concurrent], nei-
ther) was included in the multivariate regression analysis.

The multivariate logistic regression analysis was per-
formed with all characteristics from Table 1 that were sig-
nificantly different between cases and controls (Table 3).
The Nagelkerke R? value of 0.368 indicated that 36.8% of
the variance in the dependent variable was explained by the
model.!? Furthermore, the model had a C-statistic of 0.757,
meaning that it correctly classified 75.7% of cases.!® Patients
with type 1 diabetes had 4.24 higher odds (95% confidence
interval [CI] 1.11-16.21) of preoperative hyperglycemia, and
for every 1% increase in HbA|, the odds of hyperglycemia
increased by 1.69-fold (95% CI 1.36-2.12).

DISCUSSION

In this study of people with diabetes, comparison of patients
with and without preoperative hyperglycemia showed that
increasing HbA . and a diagnosis of type 1 diabetes were
significantly predictive of preoperative hyperglycemia.
HbA | provides a “snapshot” of glycemic control over the
previous 3 months, so it is not surprising that patients with
higher HbA . were at increased risk of preoperative hyper-
glycemia, given research showing that elevation of HbA,.
is positively correlated with elevation of fasting blood sug-
ars.!2!4 Patients with type 1 diabetes have an insulin pro-
duction disorder, whereas those with type 2 diabetes have
at least some endogenous insulin production. Even though
the insulin produced in type 2 diabetes is insufficient to
meet all metabolic requirements, it may still be enough
to cover basic metabolic processes and keep blood sug-
ars in the recommended range of 5 to 10 mmol/L during
the fasting preoperative period. Illustrating this theory is
research published by Monnier and others!* and Riddle and
others,'® who showed that among people with diabetes and
relatively lower HbAc (6% to 8%), the postprandial period
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TABLE 1 (Part 1 of 2). Comparison of Variables among Study Groups Using Univariate Analysis

Study Group; No. (%) of Patients?

Cases Controls
Characteristic (n =100) (n =200) p Value
Preoperative blood glucose (mmol/L) (mean + SD) 13.1 +1.92 7.5 +1.50 < 0.001
Sex, female 54 (54.0) 104 (52.0) 0.74
Age (years) (mean =+ SD) 55.1 +14.1 64.7 + 33.86 0.001
Weight (kg) (mean + SD) 91.6 £ 24.1 91.7 £19.6 0.97
BMI (mean =+ SD) 31.4+£7.23 32.5+6.58 0.20
Most recent HbA1c (%) (mean + SD) 8.55 + 1.25 733 +£1.36 < 0.001
No. of comorbidities (mean + SD) 4.86 +2.45 5.63 + 2.50 0.013
Comorbidities
Hypertension 53 (53.0) 124 (62.0) 0.14
Dyslipidemia 46 (46.0) 109 (54.5) 0.16
Coronary artery disease 12 (12.0) 35 (17.5) 0.22
Obstructive sleep apnea 22 (22.0) 49 (24.5) 0.63
Asthma or COPD 14 (14.0) 38 (19.0) 0.28
Chronic kidney disease 7 (7.0 23 (11.5) 0.22
Depression or anxiety 10 (10.0) 32 (16.0) 0.16
GERD 25 (25.0) 61 (30.5) 0.32
Osteoarthritis 24 (24.0) 65 (32.5) 0.13
Hypothyroidism 10 (10.0) 33 (16.5) 0.13
Medications
Systemic steroids? 3 (3.0) 5 (2.5 0.80
Thiazide diuretics® 28 (28.0) 53 (26.5) 0.78
Progesterone or estrogend 4 (4.0 3 (1.5 0.18
Second-generation antipsychotics® 3 (3.0 6 (3.0 >0.99
Procedure classification 0.016
General surgery 19 (19.0) 47 (23.5) 0.38
Orthopedics 45 (45.0) 117 (58.5) 0.027
Plastic surgery 14 (14.0) 12 (6.0 0.020
Gynecology 1 (11.0) 11 (5.5 0.08
Ear, nose, throat, otolaryngology 1 (1.0 13 (6.5 0.18
Type of diabetes < 0.001
Type 1 29 (29.0) 7 (3.5
Type 2 71 (71.0) 193 (96.5)
No. of classes of diabetes medications (mean + SD)
All patients 1.65 +0.78 1.51£0.88 0.18
Type 2 diabetes only 1.90 + 0.80 1.53 £ 0.89 0.002
No. of classes of diabetes medications 0.17
0 1 (1.0) 15 (7.5 0.018
1 49 (49.0) 100 (50.0) 0.87
2 36 (36.0) 58 (29.0) 0.22
3 12 (12.0) 22 (1.0 0.80
4 2 (2.0 5 (2.5) 0.79
Diabetes medications < 0.001
Insulin only 39 (39.0) 18 (9.0) <0.001
Insulin + non-insulin 27 (27.0) 33 (16.5) 0.032
Non-insulin only 33 (33.0) 134 (67.0) < 0.001
No diabetes medications 1 (1.0) 15 (7.5 0.018
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TABLE 1 (Part 2 of 2). Comparison of Variables among Study Groups Using Univariate Analysis

Study Group; No. (%) of Patients?

Cases Controls
Characteristic (n =100) (n =200) p Value
Reduction of dose of long-acting or intermediate-acting 0.57
insulin on day before or morning of surgery9
By > 30% 48 (81.4) 33 (76.7)
By <30% 11 (18.6) 10 (23.3)

BMI = body mass index, COPD = chronic obstructive pulmonary disease, GERD = gastroesophageal reflux disorder, HbA;c = glycated hemoglobin,

SD = standard deviation.

aExcept where indicated otherwise.

bPrednisone, methylprednisolone, dexamethasone, hydrocortisone.
Hydrochlorothiazide, indapamide, chlorthalidone, metolazone.
dSystemic and/or topical.

¢Clozapine, olanzapine, risperidone, quetiapine.

fn = 71 for cases (with hyperglycemia) and n = 193 for controls (without hyperglycemia).
9n = 59 for cases (with hyperglycemia) and n = 43 for controls (without hyperglycemia).

TABLE 2. Specific Classes of Diabetes Medications Used by Patients

Study Group; No. (%) of Patients?

Cases Controls

Glucose-Lowering Therapy (n=100) (n =200) p Value
Any insulin

All patients 66 (66.0) 51 (25.5) < 0.001

Patients with type 2 diabetes? 37 (52.) 44  (22.8) < 0.001
Long-acting insulin 53 (53.0) 36 (18.0) <0.001
NPH insulin 9 (9.0 7 (3.5 0.046
Short- or fast-acting insulin 47 (47.0) 21 (10.5) < 0.001
Insulin pump 2 (2.0 2 (1.0 0.48
Premixed insulin 2 (2.0 5 (2.5 0.79
Metformin 55 (55.0) 158 (79.0) < 0.001
Sulfonylurea 14 (14.0) 35 (17.5) 0.44
Meglitinide 8 (8.0 13 (6.5 0.63
SGLT2 inhibitor 7 (7.0 5 (2.5 0.06
GLP-1 receptor agonist 4 (4.0 12  (6.0) 0.47
DPP-4 inhibitor 10 (10.0) 21 (10.5) 0.89
Thiazolidinedione 0 (0.0 6 (3.0 0.08

DPP-4 = dipeptidyl peptidase 4, GLP = glucagon-like peptide, NPH = neutral protamine Hagedorn, SGLT2 = sodium-glucose

cotransporter 2.

3For patients with type 2 diabetes only; n = 71 for cases (with hyperglycemia) and n = 193 for controls (without hyperglycemia).

is when hyperglycemia occurs, whereas in those with higher
HbA . (above 9%), fasting blood sugars are also above the
range accepted as normal. Given that people with type 1
diabetes produce no insulin at all, the common recommen-
dation of reducing basal insulin dosage to prevent hypogly-
cemia while fasting preoperatively may place these people
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into an insulin deficit sufficient to raise their fasting blood
sugars above the normal threshold, which would account
for our findings.

Interestingly, patients in our study who presented with
preoperative hyperglycemia had a lower total number of
reported comorbidities than controls (4.86 versus 5.63,
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TABLE 3. Multivariate Logistic Regression Model for Preoperative Hyperglycemia Risk Factors

Adjusted Odds Ratio

Variable (95% CI) p Value
Age 0.98 (0.96-1.01) 0.22
No. of comorbidities 1.00 (0.88-1.13) 0.97
Most recent HbA. 1.69 (1.36-2.12) < 0.001
Type 1 diabetes mellitus 4.24  (1.11-16.21) 0.035

Procedure classification
General surgery
Orthopedics
Plastic surgery
Gynecology
Ear, nose, throat, otolaryngology?

Diabetes medications
Insulin only
Insulin + non-insulin
Non-insulin only
No diabetes medications?

0.67 (0.21-2.09) 0.49
1.03  (0.37-2.90) 0.95
113 (0.30-4.26) 0.86
1.51  (0.37-6.09) 0.57

9.33 (0.87-99.88) 0.06
8.33 (0.88-79.02) 0.06

0.24  (0.03-2.20) 0.20

Cl = confidence interval, HbAsc = glycated hemoglobin.

3Excluded from multivariate regression by SPSS software because of small sample size.

p=0.013), in addition to a lower, though nonsignificant, inci-
dence of each of the 10 most prevalent comorbid conditions
(see Table 1). We attribute these findings to multiple possi-
bilities. One potential explanation is that people with more
comorbidities may be deemed “higher risk” for surgery and
thus may not be cleared for an elective procedure until better
glycemic control has been achieved. For example, someone
with previous myocardial infarction or stroke and sub-
optimal blood sugar control may not be allowed to proceed
until their blood sugars are better controlled, whereas poorer
glycemic control may be tolerated among those deemed to be
“lower risk” with only a few comorbidities. Another possible
explanation is that people in the hyperglycemic (case) group
were more likely than those in the control group to have
type 1 diabetes (29% versus 3.5% prevalence, respectively), a
condition that is more prevalent in the younger population
who have not lived long enough for other comorbidities to
develop. This possible explanation is affirmed by the finding
that average age was significantly lower among cases than
among controls (55.1 versus 64.7 years).

Patients undergoing a plastic surgery procedure were
more likely to have preoperative hyperglycemia, whereas
patients undergoing an orthopedic procedure were more
likely to have preoperative euglycemia. A possible explan-
ation for the observation relating to plastic surgery proced-
ures is that the risk associated with hyperglycemia might
have been accepted by the patient and surgeon because
of the perceived urgency of surgery, as these procedures
included skin grafts, debridements, and nerve decompres-
sions. The orthopedic procedures (knee, hip, and shoulder
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arthroscopy) were likely deemed less urgent, making the
risk of hyperglycemia less acceptable. People having less
urgent elective surgery were likely required to achieve bet-
ter glycemic control before their procedure was scheduled.

This study had several limitations. Socioeconomic
status is an important determinant of health and could not
be assessed from the data available. We were unable to assess
adherence to prescribed medications and/or preoperative
instructions, such as holding of medications before the pro-
cedure or adjustment of insulin doses. Data collected were
from patients who underwent elective surgical procedures
before the widespread use and improved accessibility of
the sodium-glucose cotransporter 2 (SGLT2) inhibitors
or glucagon-like peptide 1 (GLP-1) analogues in Alberta,
so we were unable to assess the impact of these agents on
preoperative hyperglycemia. Because the site only started
its surgical program in 2014, we also had a limited number
of patients with preoperative hyperglycemia from whom
to draw our cases, which limited the statistical power of
the study. Finally, some patients may have corrected their
hyperglycemia themselves with short-acting insulin before
presenting to hospital for their elective procedure. These
patients would have presented with euglycemia, whereas
they would otherwise have had hyperglycemia.

Our results align with and expand on those of Jamsen
and others,!? who aimed to identify the risk factors for peri-
operative hyperglycemia following hip and knee replace-
ment. In their prospective observational study of 191 people
with osteoarthritis, diabetes was shown to be a significant
risk factor for hyperglycemia. Even though the studyincluded
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only 36 people with diabetes, there was a trend toward insu-
lin therapy being an independent risk factor for hypergly-
cemia. All 9 of those who were taking insulin preoperatively
presented with hyperglycemia, compared with only 19 of the
27 people treated with oral diabetes medications (p = 0.06),
similar to the result in our study. Furthermore, a strong
association between HbA|. and hyperglycemia was dem-
onstrated, as the risk of hyperglycemia was approximately
4-fold higher among people with HbA . greater than or equal
to 6.5%. Similar to our findings, Jimsen and others!® showed
that none of the self-reported comorbidities were associated
with an increased risk of hyperglycemia.

CONCLUSION

Increasing HbAi. and type 1 diabetes were associated
with increased odds of preoperative hyperglycemia among
people with diabetes undergoing elective surgery after
assessment in a preoperative assessment clinic. Further
studies with larger groups of patients should be done to
identify additional risk factors for preoperative hypergly-
cemia, especially with the increased use of SGLT2 inhibitors
and GLP-1 agonists. It has previously been well established
that preoperative hyperglycemia increases the risk of poor
postsurgical outcomes, including infection, cardiac com-
plications, renal failure, pneumonia, systemic infections,
longer stays in the ICU or the hospital, and death.*” People
with preoperative hyperglycemia can logically be assumed
to have the highest risk for intraoperative and postopera-
tive hyperglycemia, which are known risk factors for post-
operative morbidity and mortality. The information we
have presented has real-world applicability and can be used
by clinicians in identifying people at increased risk of pre-
operative hyperglycemia; it also allows for a proactive and
informed approach that involves planning for improved
surgical glycemic control.
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