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Abstract

Background: Myocardial injury after non-cardiac surgery (MINS) is the most common peri-

operative cardiovascular complication independently associated with 30-day mortality but its 

relationship with pre-operative glucose is unknown.

Methods: Prospective evaluation of patients aged ≥45 years in the Vascular events In non-cardiac 

Surgery patients cOhort evaluatioN (VISION) Study assessed relationships between pre-operative 

casual or fasting glucose and post-operative MINS using logistic regression, and 30-day mortality 

using Cox regression in people with and without diabetes.
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Findings: Among 11,954 patients (23.5% with diabetes), 813 experienced MINS (6.8%), and 

249 30-day mortality (2.1%). More patients with diabetes experienced MINS (OR 1.98, 95%CI 

[1.70-2.30]; p<0.0001), and death (OR 1.41, [1.08-1.86]; p=0.016). Casual glucose levels were 

associated with MINS in all patients (adjusted OR 1.06 per 1 mmol/L increment in glucose, 

[1.04-1.09]; p<0.001), and with death only in patients without diabetes (aHR 1.13 per mmol/L, 

[1.05-1.23]; p=0.002). There was a progressive relationship between unadjusted fasting glucose 

levels and both MINS (OR 1.14 per mmol/L, [1.08-1.20]; p<0.001) - which was due to the effect 

in the subgroup without prior diabetes (interaction-p=0.025) - and 30 day death (OR 1.10 per 

mmol/L, [1.02-1.19]; p=0.013). For patients without diabetes, casual glucose of more than 6.86 

mmol/L and fasting glucose of more than 6.41 mmol/L predicted MINS (OR 1.71 [1.36-2.15]; 

p<0.0001, and OR 2.71 [1.85-3.98]; p<0.0001, respectively). For patients with diabetes, only 

casual glucose concentration more than 7.92 mmol/L predicted MINS (OR 1.47 [1.10-1.96]; 

p=0.0096).

Interpretation: Pre-operative glucose, particularly casual glucose predicts risk for post-operative 

cardiovascular outcomes, especially among patients without diabetes.

Funding: Multiple non-profit and industry (see footnote).

Introduction

Diabetes is a well-established risk factor for cardiovascular disease and cardiovascular 

mortality (1). Though the mechanisms remain unclear, glucose levels themselves show a 

continuous relationship with future cardiovascular disease in patients with or without 

diabetes, and in the general population, beginning at levels well below those used to define 

diabetes (1). Whereas these relationships have been observed in ambulatory settings (1), and 

in specialized hospital settings (2-16), the relationship between pre-operative glucose levels 

and morbidity in patients undergoing a broad range of non-cardiac surgeries has not been 

systematically studied in large numbers of patients.

Hundreds of millions of non-cardiac surgeries are performed worldwide every year (17), and 

post-operative cardiac complications are not uncommon (18). The relationship between 

glucose and myocardial injury after non-cardiac surgery (MINS) – a recently discovered 

complication that affects 8-18% of patients, is under-recognized due to frequent absence of 

typical ischemic symptoms or signs in the post-operative period, yet strongly predicts the 

risk of death (19, 20) – has not been studied.

The Vascular events In non-cardiac Surgery patients cOhort evaluatioN (VISION) Study is a 

multicentre, international prospective cohort study evaluating the incidence of, and clinical 

risk factors for post-operative cardiovascular events in a representative sample of patients 

undergoing a broad range of elective, urgent and emergent non-cardiac surgeries. Pre-

operative glucose levels were documented in almost 12,000 VISION participants, providing 

an opportunity to determine whether they provide additional value in assessing the risk of 

subsequent post-operative myocardial ischemia and death in patients with and without 

diabetes.
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Methods

The VISION study was conducted at 12 centres in 8 countries in accordance with the 

Declaration of Helsinki and was approved by local ethics committees at all sites. A detailed 

description of the methods has been published (21). Briefly, all patients on the operating lists 

at each participating centre during the recruitment periods were screened. Consecutive 

consenting patients aged 45 years or older who required at least one overnight hospital 

admission for non-cardiac surgery of any type or acuity, occurring at all times of the day and 

all days of the week were recruited from 2007 to 2013. Informed consent was obtained 

before surgery or, if consent could not be obtained due to emergency surgery, within 24 

hours after surgery. The current analysis was planned in 2011 before viewing any blood 

glucose data.

The clinical data collected at the time of enrolment by interview or from the medical chart 

included demographics, pre-existing comorbidities (including history of diabetes 

documented in the medical record or reported by the patient if not documented), medication 

use, pre-operative glucose level and whether it was a venous laboratory measure or point of 

care finger-stick measure, and its timing in relation to last caloric intake (enteral or 

parenteral), if available. Type (vascular, major orthopedic, major general surgery, and other 

surgery including neurosurgery, urologic/gynecologic, thoracic, head and neck, ophthalmic, 

plastic, and hernia surgery) and urgency (elective, urgent, emergent) of surgery were noted. 

Blood was systematically collected in all participants after surgery at 6-12 hours, and on the 

mornings of the 1st, 2nd and 3rd post-operative days (as long as patients were still admitted to 

hospital) to measure troponin T (TnT) levels using the Roche 4th-generation Elecsys TnT 

assay (coefficient of variation < 10% at 0.035 ng/mL (22)). Death and date of death were 

ascertained from medical records until the end of the hospital stay and, after discharge, by 

phone 30 days after surgery.

VISION patients were included in the current analysis if pre-operative glucose values were 

documented in the medical chart, and at least 1 post-operative TnT was measured. Glucose 

values were classified as fasting if there was confirmation that at least 8 hours had elapsed 

since the last caloric intake (enteral or parenteral). All other glucose values were considered 

casual. The primary outcome was myocardial injury after non-cardiac surgery (MINS) 

within 3 days after surgery. MINS, defined as any TnT value of 0.03 ng/mL or more, judged 

by trained adjudicators as resulting from myocardial ischemia (i.e., no evidence of a 

nonischemic etiology causing the TnT elevation such as sepsis, pulmonary embolism, 

cardioversion), is a strong independent predictor of death after non-cardiac surgery, even in 

the absence of ischemic symptoms (20). The secondary outcome was time to death from any 

cause.

Statistical methods

Baseline characteristics of all participants together and separately for those with and without 

known diabetes were presented as n (%) and mean ± SD. The distribution of both casual and 

fasting pre-operative glucose values in 0.5mmol/L increments were plotted in frequency 

histograms for patients with and without known diabetes. Odds ratios (OR) and 95% 

confidence intervals (95%CI) per 1 mmol/L increment in glucose levels for MINS were 
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calculated by logistic regression, and hazard ratios (HR) and 95%CIs per 1 mmol/L 

increment in glucose levels for post-operative death were calculated by Cox proportional 

regression. Both unadjusted models and models adjusted for age, sex, history of diabetes, 

pre-operative use of insulin or other anti-diabetic agents, lab versus finger-stick glucose, 

previously reported clinical predictors of MINS in VISION (20) (i.e., type and urgency of 

surgery, current atrial fibrillation, history of congestive heart failure, coronary artery disease, 

stroke or transient ischemic attack, hypertension, deep vein thrombosis or pulmonary 

embolus, chronic obstructive pulmonary disease) and pre-operative use of antiplatelet 

agents, ACEi/ARBs, beta blockers, and statins were run. Separate analyses were run for 

fasting and casual glucose values in all participants and in those with and without known 

diabetes. For those with diabetes, the interaction between glucose values and glucose-

lowering medication (i.e. insulin, oral agents alone or no drug therapy) on the outcomes was 

also assessed. Pre-specified subgroup analyses included those with and without diabetes and 

glucose lowering medications as described above. Post-hoc subgroup analyses were 

completed after peer-review for research centre, year of enrolment, sex, type of surgery and 

urgency of surgery. The effect of differences across subgroups was assessed by including an 

interaction term in the models. Youden's Index (which maximises the sum of sensitivity and 

specificity) in receiver operating characteristic analysis (23) was used to identify clinically 

useful cut-points for casual and fasting pre-operative glucose levels to predict MINS, for all 

participants and separately according to diabetes status. The assumptions of Cox regression 

were assessed and no violations were identified. All analyses were completed with IBM-

SPSS (V22) software. P-values <0.05 were considered nominally significant for the pre-

specified main and subgroup analyses. Bonferroni p-values of 0.01 were considered 

significant for the 5 post-hoc subgroup analyses.

Role of funding sources

Funding sources had no input into study design, data collection, analysis, interpretation, 

reporting or the decision to report. The corresponding author had full access to all of the data 

and the final responsibility to submit for publication.

Results

In the VISION study, of 23,603 eligible patients, 22,609 were screened in time to measure a 

post-operative troponin, and 16,087 consented and were enrolled (21). There were 15,296 

participants who had at least one post-operative TnT measurement, of whom, 11,954 

participants, including 2809 (23.5%) with diabetes, had either a casual or fasting glucose 

value documented pre-operatively in their medical records. The proportion of VISION 

patients with documented glucose values varied between research centres from 42% to 98% 

(median 80%). Vital status was known for 100% of patients at 27-30 days, and data on 

covariates were complete in all but 4 patients. Compared to VISION patients not included in 

this analysis, GlucoVISION participants were older and more likely to have diabetes and 

other comorbidities and more likely to be undergoing vascular or orthopedic, and elective 

surgery (see Appendix Table A1). As noted in Table 1, patients with diabetes were more 

likely to have cardiovascular disease and hypertension, were more likely to be undergoing 
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vascular surgery, and had higher casual and fasting glucose levels than those without 

diabetes (Figure 1).

Within the first 3 post-operative days, MINs occurred in 813 (6.8%) patients comprising 

297/2809 (10.5%) with diabetes and 516/9145 (5.6%) without diabetes (OR 1.98, 95%CI 

1.70 to 2.30; p<0.0001). Within 30 days of surgery, 249 (2.1%) patients died, comprising 

75/2809 (2.7%) with diabetes and 174/9145 (1.9%) without diabetes (OR 1.41, 95%CI 1.08 

to 1.86; p=0.016).

Linearity of the relationship between pre-operative glucose and MINS or death is 

demonstrated in Appendix Figure A1. Both unadjusted and adjusted casual glucose levels 

were progressively related to a higher incidence of MINS such that the adjusted odds ratio 

increased by 6% for every 1 mmol/L higher glucose level (adjusted OR 1.06, 95%CI 1.04 to 

1.09; p<0.001)(Figure 2). This relationship was present regardless of diabetes status 

(interaction p=0.23). Both unadjusted and adjusted casual glucose levels were also 

progressively related to 30 day post-operative mortality such that the adjusted hazard ratio 

increased by 8% for every 1 mmol/L higher glucose level (adjusted HR 1.08, 95%CI 1.02 to 

1.14; p=0.005). This relationship was due to the effect of glucose in the subgroup without 

known diabetes but not in those with diabetes (interaction p=0.046)

Unadjusted but not adjusted fasting glucose levels were progressively related to a higher 

incidence of MINS such that the unadjusted odds ratio increased by 14% for every 1 

mmol/L higher glucose level (OR 1.14, 95%CI 1.08 to 1.20; p<0.001) (Figure 2). This 

relationship was due to the effect of glucose in the subgroup without known diabetes but not 

in those with diabetes (interaction p=0.025). Unadjusted but not adjusted fasting glucose 

levels were also progressively related to 30 day post-operative mortality such that the 

unadjusted hazard ratio increased by 10% for every 1 mmol/L higher glucose level (HR 

1.10, 95% CI 1.02 to 1.19; p=0.013) with no differences according to diabetes status 

(interaction p=0.18).

The relationships between fasting or casual glucose and MINS or death did not differ by 

research centre, year of enrolment, sex, type or urgency of surgery (all interaction p-values 

>0.01).

As noted in Figure 3, there was no evidence that the relationships between pre-operative 

glucose and either MINS or death were affected by the type of diabetes therapy (all 

interaction p>0.15).

Casual and fasting glucose cut-points that best predicted MINS are shown in Table 2. For 

casual glucose levels, patients with diabetes and a level above 7.92 mmol/L were most likely 

to develop MINS (OR 1.47 [95% CI 1.10-1.96]; p=0.0096). The optimal cut-point for 

patients without diabetes was 6.86 mmol/L (OR 1.71 [1.36-2.15]; p<0.001). For fasting 

glucose levels, no such cut-point was identified in patients with known diabetes. However, 

patients without diabetes who had fasting glucose level above 6.41 mmol/L were most likely 

to develop MINS (OR 2.71 [1.85-3.98]; p<0.0001).
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Discussion

This large prospective cohort study representative of patients undergoing a wide range of 

non-cardiac surgeries demonstrates that pre-operative glucose levels are predictive of post-

operative myocardial injury in people undergoing non-cardiac surgery (MINS) as well as 

post-operative mortality. These relationships are particularly evident for casual glucose 

levels and for people without known diabetes before surgery. Moreover for casual glucose 

levels these relationships cannot be explained by other common cardiac risk factors. Casual 

and fasting glucose thresholds of 6.9 and 6.4 mmol/L, respectively are most predictive of 

MINS in people without diabetes, and a casual glucose threshold of 7.9 mmol/L is most 

predictive of MINS in people with diabetes.

Main findings in context

The observation that the degree of dysglycemia is an independent risk factor for ischemic 

heart disease and mortality in people with and without a history of diabetes has been made 

in a variety of acute and ambulatory settings (1-16). In particular, similar or slightly larger 

effect sizes have been noted in smaller single centre studies of non-cardiac elective surgeries 

(OR for a composite CV outcome of 1.19 per mmol/L)(4) and cardiac surgeries (aOR for 

death of 1.39 per mmol/L [95% CI 1.15-1.67])(7). The higher risk among people with higher 

glucose levels may reflect underlying myocardial damage or dysfunction due to oxidative 

stress, acute inflammatory responses, reduced nitric oxide-mediated vasodilation and 

ischemia-reperfusion injury, and/or coronary artery disease due to associations with more 

chronic inflammation and advanced glycation endproduct (AGE) effects, and other 

cardiovascular risk factors (24) or may simply reflect the degree of catecholamine and 

cortisol response in the peri-operative setting. Therefore, it is not surprising that the stresses 

of the peri-operative period will precipitate a serious outcome in these susceptible 

individuals. Regardless of the mechanism, glucose levels clearly identify patients with 

higher post-operative risk who may benefit from closer monitoring.

Furthermore, the mechanism underlying myocardial ischemia causing troponin elevation is 

heterogeneous in the post-operative setting and may have been thrombotic, or related to 

hypoperfusion or hypoxia. Non-ischemic causes (25) including sepsis, pulmonary embolism, 

cardioversion, end stage renal disease, intracranial hemorrhage, chest wall trauma, 

myocarditis and non-ischemic cardiomyopathies including Takotsubo were excluded by 

adjudication to the extent possible with the available information.

It is notable that there was a more robust relationship between glucose levels and post-

operative outcomes in patients without known diabetes than in those with diabetes, despite 

diabetes itself increasing the odds of MINS and death 2- and 1.4-fold, respectively. Similar 

differences have been noted in non-surgical (26, 27) and surgical literature (8, 10, 15), 

though not universally (6, 12, 14). This observation may be due to the fact that in patients 

with diabetes, glucose levels are monitored and intervened upon, and are therefore a less 

reliable reflection of the patient’s underlying metabolic state (27). An alternative explanation 

may be that a diagnosis of diabetes already reflects the underlying mechanisms described 

above that increase risk of post-operative ischemia and death, which in patients without 

diabetes manifest as higher glucose levels. There is also evidence that acute rises or 
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fluctuations in blood glucose of people without diabetes who usually have normal levels 

may cause more endothelial dysfunction and oxidative stress than chronic hyperglycemia 

(28) which is seen in diabetes. Finally, high glucose levels in those without known diabetes 

may reflect undiagnosed, unmonitored and untreated diabetes.

It is also notable that casual glucose levels were more strongly related to both MINS and 

death than fasting glucose. This may be due to the higher variability in casual glucose levels 

that could have made an underlying relationship more apparent in the statistical models. 

Alternatively, glucose levels in the non-fasting state may be a better ‘test’ of neurohormonal 

homeostatic mechanisms that both aim to normalize blood glucose and affect function of the 

vasculature and the heart in the acute setting. Others have shown a rise in oxidative stress, 

inflammation and prothrombotic markers after ingestion of glucose (i.e. the non-fasting 

state)(29). Another marker of glycemic status not collected in this study is glycated 

hemoglobin (HbA1c) which reflects glycemic exposure over the previous several months 

with less day-to-day random variability. However, it is also subject to error in those with 

severe renal and liver disease, anemia and recent blood transfusions, and would not reflect 

the short term neurohormonal stress of the pre-operative period. Pre-operative HbA1c has 

been shown to predict outcomes (9, 15, 16), with one small elective vascular surgery study 

showing similar effect sizes for 1% increment in HbA1c (OR 1.3 [95%CI 1.0-1.7] for post-

op TnT elevation and HR 1.5 [1.0-2.1] for death) as for 1mmol/L increment in pre-operative 

glucose (OR 1.4 [1.2-1.5] for TnT elevation and HR 1.2 [1.1-1.3] for death) (16). However, 

it is not known if HbA1c would be a better indicator of short-term peri-operative outcomes 

than glucose levels measured near the time of surgery.

Whether attempts to modify peri-operative glucose level have an impact on outcomes in 

non-cardiac surgery remains to be studied. However, randomized trials of predominantly 

cardiac surgery patients indicate that tight peri-operative glycemic control does not reduce 

cardiovascular events or mortality, and increases the risk of hypoglycemia in patients with 

diabetes (30).

Strengths and limitations

Strengths of this study include its large sample size and statistical power. Reliability and 

generalizability of results were enhanced by the prospective international evaluation in a 

representative group of non-cardiac surgery patients, including large numbers of patients 

with and without diabetes, and accounting for a large number of systematically gathered 

covariates. Nevertheless, other unmeasured confounders such as body mass index, smoking 

and insulin resistance were not included. Furthermore, relevant glucose cut-points were 

derived empirically.

These findings are limited by the absence of information describing the circumstances under 

which casual glucose levels were drawn, and the fact that diabetes status before surgery was 

based on patient self-report and was not verified independently, which may have led to 

underestimation of effects and underestimation of differences between those with and 

without diabetes. In addition, variability in casual glucose may have been due to a variety of 

factors including recent meal size or timing, in addition to intrinsic glucometabolic 

differences, which would have also led to underestimation of effects. Glucose measurements 
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were recorded from the clinical chart, which may have led to non-random selection of 

individuals with fasting or casual or no available pre-operative glucose values; however, the 

evaluation of glucose values obtained clinically from patient charts enhances generalizability 

and translation into clinical practice. Finally, several pre-specified analyses were completed 

for which adjustment for multiple testing was not done.

Implications for practice and research

For patients undergoing non-cardiac surgery, glucose measurement is an additional tool that 

can be used to inform risk assessment, and identify patients needing closer monitoring 

postoperatively. Furthermore, glucose levels measured at any time irrespective of the last 

meal are easier to obtain and more predictive than fasting levels, thus facilitating their use 

for this purpose.

There is potential clinical utility in considering pre-operative glucose levels. Surgeons and 

cardiologists, internists and anesthetists who consult on surgical patients can easily obtain 

glucose measurements in a matter of minutes and can now evaluate the incremental risk 

using empirically determined glucose thresholds, even after considering all the other known 

preo-perative prognostic factors. These results have the potential to enhance conversations 

about prognosis and decision making before going to surgery.

Identifying a better risk marker in people with diabetes could be the subject of future 

studies. Furthermore, it is not known if delaying surgery until glucose levels can be 

normalized pre-operatively would positively or negatively impact outcomes, a question 

which may need to be answered separately for elective and urgent surgical patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Evidence before this study

We searched Medline using the terms “glucose” or “glycemia”, and “peri-operative” or 

“preoperative” or “surgery”, and “post-operative cardiovascular events” or “post-

operative mortality”. Glucose levels measured in the pre-operative period have been 

associated with post-operative cardiovascular outcomes or death in small studies or in 

specialized groups of surgical patients, particularly cardiac surgery patients, but not in a 

broad range of non-cardiac surgery patients. Furthermore, cutpoints used to identify high 

risk patients have been arbitrary or taken from diabetes diagnostic definitions which have 

uncertain relevance in the acute care setting.

Added value of this study

This study prospectively evaluated a large number of patients with and without diabetes 

internationally undergoing a broad range of non-cardiac surgeries of varying acuity. We 

found that pre-operative glucose levels, particularly casual glucose levels predict 

myocardial ischemia and death post-operatively, especially among patients without 

diabetes. In addition, we empirically determined that the risk of myocardial injury after 

non-cardiac surgery significantly increases for people without diabetes if the pre-

operative casual glucose is above 6.9 mmol/L or the fasting glucose is above 6.4 mmol/L, 

and for people with diabetes if the pre-operative casual glucose is above 7.9 mmol/L.

Implications of all the available evidence

Pre-operative glucose levels predict risk of post-operative myocardial injury and death in 

a broad range of surgical patients even after accounting for other risk factors. Clinically 

useful pre-operative glucose cut-points for increased risk have now been identified. 

Surgeons and cardiologists, internists and anesthetists who consult on surgical patients 

can easily obtain glucose measurements in a matter of minutes and can now evaluate the 

incremental risk using empirically determined glucose thresholds, even after considering 

all the other known pre-operative prognostic factors. These results have the potential to 

enhance conversations about prognosis and decision making before going to surgery. 

Future studies should assess whether other measures of glycemia such as HbA1c may be 

better markers of risk, and whether pre-operative glycemic control impacts outcomes in 

non-cardiac surgery.
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Figure 1. 
Distribution of casual and fasting pre-operative glucose values among patients with and 

without diabetes in 0.5 mmol/L increments
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Figure 2. Relationship between pre-operative glucose levels and risk of MINS or death in those 
with and without diabetes.
Adjusted models are adjusted for age, sex, history of diabetes, type and urgency of surgery, 

current atrial fibrillation, history of congestive heart failure, coronary artery disease, stroke 

or transient ischemic attack, hypertension, deep vein thrombosis or pulmonary embolism, 

chronic obstructive pulmonary disease, pre-operative use of insulin or other anti-diabetic 

agent, antiplatelet, ACEi/ARB, beta blocker, and statin, and lab vs. fingerstick glucose.
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Figure 3. Relationship between pre-operative glucose levels and risk of MINS or death by 
treatment type for patients with diabetes.
Adjusted models are adjusted for age, sex, history of diabetes, type and urgency of surgery, 

current atrial fibrillation, history of congestive heart failure, coronary artery disease, stroke 

or transient ischemic attack, hypertension, deep vein thrombosis or pulmonary embolism, 

chronic obstructive pulmonary disease, pre-operative use of insulin or other anti-diabetic 

agent, antiplatelet, ACEi/ARB, beta blocker, and statin, and lab vs. fingerstick glucose

Punthakee et al. Page 14

Lancet Diabetes Endocrinol. Author manuscript; available in PMC 2020 February 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Punthakee et al. Page 15

Table 1.

Characteristics of patients undergoing non-cardiac surgery according to diabetes status

All Known Diabetes No Known Diabetes

n= 11954 n= 2809 n= 9145

Age (years) 66.2 ± 11.7 67.9 ± 10.8 65.7 ± 12.0

Female 6107 (51.1) 1316 (46.8) 4791 (52.4)

Coronary artery disease 1584 (13.3) 623 (22.2) 961 (10.5)

Congestive heart failure 646 (5.4) 240 (8.5) 406 (4.4)

Stroke or transient ischemic attack 928 (7.8) 320 (11.4) 608 (6.6)

Peripheral vascular disease 722 (6.0) 341 (12.1) 381 (4.2)

Current atrial fibrillation 451 (3.8) 130 (4.6) 321 (3.5)

Hypertension 6450 (54.0) 2207 (78.6) 4242 (46.4)

Chronic obstructive pulmonary disease 1095 (9.2) 281 (10.0) 814 (8.9)

Type of surgery

 Vascular (including amputation) 422 (3.5) 142 (5.1) 280 (3.1)

 Orthopedic 2768 (23.2) 642 (22.9) 2126 (23.2)

 General 2220 (18.6) 503 (17.9) 1717 (18.8)

 Other 6544 (54.7) 1522 (54.2) 5022 (54.9)

Urgency of surgery

 Urgent/Emergent 1630 (13.6) 398 (14.2) 1232 (13.5)

 Elective 1034 (86.4) 2411 (85.8) 7913 (86.5)

Taking no diabetes drugs pre-op 9507 (79.5) 448 (15.9) 9059 (99.1)

Taking only oral diabetic drugs 1022 (8.5) 1000 (35.6) 22 (0.2)

Taking insulin pre-op 1425 (11.9) 1361 (48.5) 64 (0.7)

Casual glucose was measured 7690 (64.3) 1828 (65.1) 5862 (64.1)

Casual glucose level (mmol/L) 6.6 ± 2.5 8.6 ± 3.6 6.0 ± 1.7

Fasting glucose was measured 4264 (35.7) 981 (34.9) 3283 (35.9)

Fasting glucose level (mmol/L) 6.1 ± 1.9 7.9 ± 2.7 5.5 ± 1.1

Values are n (%) or mean ± SD.
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Table 2.

Pre-operative blood glucose cut-points most predictive of MINS

Glucose cut-point
(mmol/L)

Odds ratio (95%
CI)

p-value

Casual glucose

 All patients 6.97 1.76 (1.49-2.09) <0.0001

 Known diabetes 7.92 1.47 (1.10-1.96) 0.0096

 No known diabetes 6.86 1.71 (1.36-2.15) <0.0001

Fasting glucose

 All patients 6.32 2.19 (1.67-2.87) <0.0001

 Known diabetes N/A* 0.571

 No known diabetes 6.41 2.71 (1.85-3.98) <0.0001

*
We were not able to find a cut-point in this group
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