Appendix I: Literature search strings (supplemental digital content 1)

Search terms used in Medline via OVID (19.03.2013):

A. and B. and C. (the specific TEST)

A. Population:

exp Ambulatory Care/ or ambulatory care.mp. or exp Ambulatory Surgical Procedures/ or Ambulatory Surgical Procedures.mp. or exp Surgical Procedures, Elective/ or Surgical Procedures, Elective.mp. or exp Preoperative Care/ or (preop or pre-op or pre-operative or preoperative).mp. or exp General Surgery/ or surgery.mp. or elective surg*.mp. or ambulatory surg*.mp. or exp Perioperative Period/ or Perioperative Period.mp.

B. Study design and outcomes

exp Diagnostic Tests, Routine/ or Diagnostic Tests, Routine.mp. or exp "Laboratory Techniques and Procedures"/ or (Laboratory Techniques and Procedures).mp. or diagnostic test*.mp. or laboratory test*.mp. or exp "Sensitivity and Specificity"/ or exp ROC Curve/ or exp Predictive Value of Tests/ or exp Mass Screening/ or Mass Screening or sensitivit*.mp. or specificit*.mp. or predictive value*.mp. or accuracy.mp. or likelihood ratio*.mp. or screening.mp. or false negative*.mp. or exp Mortality/ or mortality.mp. or exp Morbidity/ or morbidity.mp. or exp Postoperative Complications/ or Postoperative Complications or risk factors.mp. or exp Risk Factors/ 

C. Search string for specific tests

1. Blood glucose test

	exp Blood Glucose/ OR blood sugar OR blood glucose OR glucose test*


2. HbA1c

	exp Haemoglobin A, Glycosylated/ OR HbA1c OR Glycosylated Haemoglobin* OR Glycated Haemoglobin*


Search terms used in Embase (19.03.2013):

A. hba1c or glucose

B. AND preoperative 

C. AND diagnostic

Limitation: PY=2001 to 2013 AND LA=(ENGLISH; GERMAN)

Appendix II. Blood glucose testing (supplemental digital content 2)

Table A. Characteristics of included studies: blood glucose testing

	Author/Year
	Country
	Study design 
	Population
	Number of tests  / abnormal tests in %
	Study sample (n) 
	Type of test
	Type of surgery & 

Surgical risk estimate a

	Ata/ 2010


 ADDIN REFMGR.CITE 


	USA
	Cohort study, retrospective
	Age: not stated
ASA status: not stated
	776 / NA
	2090
	Blood glucose
	General and vascular surgery/high-intermediate risk

	Biteker/ 2011
	Turkey
	Cohort study, prospective, consecutive
	Mean age (SD): 65.4 (14) years
ASA status:
I 117 (17.2%)
II 344 (50.6%)
III 166 (24.4%)
IV 53 (7.8%)
	680 / 336
	700 
	Blood glucose
	Abdominal, major orthopaedic, urological, gynaecologic, head and neck surgery/intermediate risk

	Dzankic/ 2001
	USA
	Cohort study, prospective,
consecutive recruitment
	Mean age (SD): 78(6) years
ASA status 1-5
	251 / 7% 
	544
	Blood glucose
	Non-cardiac surgery/high-low risk

	Eshuis/ 2011
	NL
	Cohort study, retrospective
	Age, mean (SD): 62 (12) years
ASA status: not stated
	259 / NA
	330
	Blood glucose
	Pancreaticoduodenectomy/intermediate risk

	Feringa/ 2008
	NL


	Cohort study, prospective,

consecutive recruitment
	Normal glucose (n=220)

Mean age (SD): 66 (11) years

ASA status: not stated

IGR (n=112)

Mean age(SD): 68 (9) years

ASA status: not stated

DM (n=69)

Mean age (SD): 66 (11) years

ASA status: not stated
	401 /
IGR 17.1%
DM 28 %
	401
	Blood glucose 
	Vascular surgery / high risk

	Frisch/ 2010
	USA
	Cohort study, retrospective
	Mean age (SD): 56.5 (16) years

ASA status: not stated
	3184 / 6.1%
	3184
	Blood glucose
	Vascular, general, non cardiac surgery/high-intermediate-low risk

	Jämsen/ 2010
	Finland


	Cohort study, prospective,

consecutive recruitment
	Without joint infection (n=1550)

Median age (range): 72.6 (36.4–97.0) years
ASA status: 2 (1–4)
Joint infection (n=15) 

Median age (range): 73.9 (53.8–88.9) years
ASA status: 3 (2–4)
	1565 /
With joint infection: 73.3 %
Without joint infection: 41.5%
	1565
	Blood glucose
	Total knee replacement/intermediate risk

	Table a, characteristics of included studies - blood glucose testing (continued)

	Author/Year
	Country
	Study design 
	Population
	Number of tests  / abnormal tests in %
	Study sample (n) 
	Type of test
	Type of surgery & 

Surgical risk estimate a

	King/ 2011
	USA
	Cohort study, retrospective
	Mean age (SD): 64.8 (10.7) years

ASA status 1-3: 48 463 (88%)

ASA status 4-5 6945 (12%):
	55408 / 51%
	55408
	Blood glucose
	Non cardiac surgery/high-low risk

	McGirt/ 2006
	USA
	Cohort study, retrospective
	Blood glucose >11.1 mmol L-1 (n=129)
Mean age (SD): 71 (9) years

ASA status: not stated
Blood glucose <11.1 mmol L-1 (n=1072)

Mean age (SD): 72 (10) years

ASA status: not stated
	1201 / 
Blood glucose 8.3-11.1 mmol L-1: 13%
Blood glucose 11.2-13.9 mmol L-1: 6.5%
Blood glucose > 13.9 mmol L-1:  4%
	1201
	Blood glucose
	Carotid endarterectomy /intermediate risk

	Mraovic/ 2010
	USA
	Cohort study, retrospective
	Pulmonary embolism (n=107)

Age (years):

<50:4.7%

≥50-59: 16.8%

≥60-69: 28.0%

≥70-79: 36.4%

≥80: 14.0%

ASA status 1-4

no pulmonary embolism (n=7175)

Age (years): 

<50: 14.0%

≥50-59: 24.4%

≥60-69: 28.4%

≥70-79: 24.6%

≥80: 8.4%
	7281 / 
With PE 35.5 %
Without PE 26.4 %
	11283
	Blood glucose
	Orthopaedic surgery/intermediate risk

	Noordzij/ 2007
	NL
	Case–control study, retrospective
	n=904 
Median age (range): 64 (48-74) years
1247 controls
Median age (range): 65 (51-75) years
ASA status: 1-4 for either groups
	2151/ 
Blood glucose 6.1–11.1 mmol L-1: 57%
Blood glucose ≥11.1 mmol L-1: 13% 
Control group: Blood glucose 6.1–11.1 mmol L-1: 50%
Blood glucose ≥11.1 mmol L-1: 50% 
	2868
	Blood glucose
	Non cardiac, non vascular surgery / high-low risk

	Oh/ 2008
	South Korea
	Cohort study, retrospective
	Mean age (SD): 70.5 (4) years
ASA status: not stated
	224 / 
no delirium: 33% 
postoperative delirium: 81%
	224
	Blood glucose
	Neurosurgery/intermediate risk

	Olsen/ 2008
	USA
	Case-control study, retrospective
	Mean age (range): 52.4 (15.2-94.4) years
ASA status: not stated 
	2316 /
SSI: 51%
No SSI: 16%
	2316
	Blood glucose
	Spinal surgery/intermediate risk

	Ramos/ 2008
	USA
	Cohort study, retrospective
	With postoperative wound infection (n=117)

Mean age (SD): 61.1 (15.3) years 
ASA Status: 

I 2 (2.3%)

II 28 (32.2%)

III 55 (63.2%)

IV 2 (2.3%)

With no postoperative wound infection (n=878) 

Mean age (SD): 55.9 (16) years 
ASA Status: 

I 30 (5.2%) 

II 318 (54.7%)

III 220 (37.9%)

IV 25 (4.3%)
	995 / NA
	995
	Blood glucose
	Major general and vascular surgery/high-intermediate risk

	Segurado/ 2007
	Brazil
	Cohort study, retrospective
	Blood glucose < 5.5 mmol L-1 (n=180)

Mean age (SD): 72.4 (7.6) years 

ASA Status:

I 54.6%

37.2%

III/IV 31.9%

Blood glucose 5.5-6.9 mmol L-1 (n=143)
Mean age (SD): 74.2 (8.7) years

ASA Status:

I 38.6%

II 34.0%

III/IV 24.6%

Blood glucose ≥ 7.0 mmol L-1 (n=110)

Mean age (SD): 73.2 (6.9) years

ASA Status:

I 6.8%

II 28.8%

III/IV 43.5%
	438 /
Blood glucose 5.5-6.9 mmol L-1: 33.8%
Blood glucose ≥ 7.0 mmol L-1 25.1%
	438
	Blood glucose
	General surgery (details not stated)/low-intermediate risk

	Winter / 2007
	USA
	Cohort study, retrospective
	Age: not stated
ASA status: not stated
	NA / NA
	2894
	Blood glucose
	Pancreaticoduodenectomy / intermediate risk

	Wukich/ 2011
	USA
	Cohort study, prospective, consecutive
	Mean age with DM (SD): 57.1(11.9) years
ASA class (SD): 2.9 (0.5)
Mean age no DM (SD):
46.6(16.5) years
ASA class (SD): 2.1(1.1)
	1465 / NA
	1465 
	Blood glucose
	Foot and ankle surgery / low risk


a surgical risk estimate according to AHA und ESC; IGR, impaired glucose regulation.

Table B. Results of included studies (multivariate analysis only): blood glucose testing
	Author/year

	Change in clinical management (OR [95%CI])
	Mortality 
(OR [95%CI])
	Morbidity/complications/adverse events 
(OR [95%CI] if not stated otherwise)

	· Non cardiac surgery

	Biteker/
2011
	NA
	NA
	Perioperative cardiovascular events:
Impaired fasting blood glucose: 2.1 (0.99-4.49)
DM: 6.4 (3.57-11.48)

	Dzankic/ 2001
	NA
	NA
	Blood glucose >11.1 mmol L-1: risk of adverse events NS

	Frisch/ 
2010
	NA
	30-day mortality:

NS, OR [95%CI] not stated
	NA 

	King/ 
2011
	NA
	NA 
	NS

	Noordzij/ 2007 
	NA
	30-day mortality:
Blood glucose 6.1–11.1 mmol L-1: 1.7 (1.4– 2.1)
Blood glucose ≥11.1 mmol L-1: 2.1 (1.3–3.5) 
Cardiovascular mortality:
Blood glucose 6.1–11.1 mmol L-1: 3.0 (1.7– 5.1)
Blood glucose ≥11.1 mmol L-1: 4.0 (1.3–12)
	NA

	· Vascular surgery

	Feringa/
2008
	NA
	Mortality within 2.5 years (long term)
IGR: 
2.0 (1.1-3.8) 
DM: 
2.7 (1.2-5.6) 
	IGR:
Myocardial ischemia: 2.2 (1.3-3.9) 
Troponin T release: 3.8 (2.1-7.0)
Major cardiac events (30 day): 4.3 (3.5)
Composite cardiac events (30-day): 2.4 (1.4-4.1)
Major cardiac events (follow-up): 1.9 (1.0-3.7)
	DM:
Myocardial ischemia: 2.6 (1.4-4.9) 
Troponin  release: 3.9 (2.0-7.7)
Major cardiac events (30 day) 4.8 (1.4-16.6) 
Composite cardiac events (30-day): 3.9 (2.1-7.3)
Major cardiac events (follow-up): 3.1 (1.5-6.4)

	· Carotid endarterectomy

	McGirt/
2006
	NA
	30-day mortality: 
Blood glucose >11.1 mmol L-1:
3.29 (1.07–10.09) 
	Blood glucose >11.1 mmol L-1:
Stroke/TIA: 2.78 (1.37–5.67) 
Myocardial Infarction: 4.29 (1.28 –14.39) 

	· Pancreaticoduodenectomy

	Eshuis/
2011
	NA
	In-hospital mortality: OR [95%CI] not stated
	Number of postoperative complications: NS

	Winter /
2007
	NA
	30-day mortality: NS
	Postoperative complications: NS

	· Type of surgery not stated

	Segurado/ 2007
	NA
	NS
	Postoperative complications:
Blood glucose 5.5-6.9 (mmol L-1): 2.2 (1.05 – 4.27)
Blood glucose > 6.9 (mmol L-1): 3.05 (1.52 – 6.13)

	· General and vascular surgery

	Ata/ 
2010
	NA
	NA
	Surgical site infection in general surgery: NS
Surgical site infection in vascular surgery: NS

	Ramos/ 
2008 
	NA
	NA
	Risk of postoperative infection: NS

	· Orthopaedic and spinal surgery

	Jämsen/ 
2010
	NA
	NA
	Prosthetic joint infection risk 1-year infection rates (compared to patients with blood glucose <6.1 mmol L-1:
Blood glucose 6.1-6.9  mmol L-1: NS
Blood glucose ≥ 7.0 mmol L-1: HR 4.41 (1.31-14.83)

	Olsen/ 
2008
	NA
	NA
	Risk of surgical site infection:
preoperative blood glucose >6.9 mmol L-1 or postoperative blood glucose > 11.1 mmol L-1: 3.3 (1.4-7-5)
preoperative Blood glucose >6.9 mmol L-1: NS

	Mraovic/
2010 
	NA
	In-hospital death rate:
NS


	In-hospital symptomatic pulmonary embolism after major orthopaedic surgery:
Blood glucose <6.1 mmol L-1: 1
Blood glucose 6.1-11.0 mmol L-1: 1.1 (0.71-1.74)
Blood glucose ( 11.1 mmol L-1: 3.19 (1.25-8.10)

	· Foot and ankle surgery

	Wukich/
2011
	NA
	NA
	Incidence of surgical site infection: NS

	· Neurosurgery

	Oh/ 
2008
	NA
	NA
	Incidence of postoperative delirium: NS


NA, not applicable; NS, not significant; HR, hazard ratio; OGTT, oral glucose tolerance test; DM, diabetes mellitus; IGR, impaired glucose regulation; CEA, carotid endarterectomy; LOS, length of stay; POI, postoperative infection; POD, postoperative delirium; MI, myocardial infarction; SD, standard deviation; OR, odds ratio.

Table C. Description of abnormal tests and outcomes: blood glucose testing

	Author/Year
	Abnormal test definition
	Clinical outcome definition 
	Level of evidence

	Ata/ 2010
	Blood glucose >6.1 mmol L-1
	Surgical site infection
	2-

	Biteker/ 2011
	Impaired glucose regulation: 5.5 - 6.9 mmol L-1
Diabetes Mellitus: plasma glucose > 7.0 mmol L-1, random glucose > 11.1 mmol L-1
	Perioperative cardiovascular events: severe arrhythmias requiring treatment, cardiac death (death caused by acute myocardial infarction, significant cardiac arrhythmias, refractory congestive heart failure or as a death occurring suddenly without another explanation), acute heart failure, acute coronary syndrome (nonfatal acute myocardial infarction or unstable angina), pulmonary thromboembolism, nonfatal cardiac arrest, and cardioembolic stroke)
	2-

	Dzankic/ 2001
	Blood glucose >11.1 mmol L-1
	In-hospital adverse outcomes: cardiovascular, pulmonary, renal, hepatic, gastrointestinal, neurologic, infectious, thromboembolic, surgical difficulties, reoperation, death
	2+

	Eshuis/ 2011
	Not stated for blood glucose

	Postoperative complications (in-hospital) according to the classification by Dindo et al. Ann Surg 2004; 240:205-13
	2-

	Feringa/ 2008
	IGR: fasting glucose 5.6-7.0 mmol L-1or random glucose 5.6-11.2 mmol L-1
DM: fasting glucose ≥ 7.0 mmol L-1or random glucose ≥11.2 mmol L-1
	Perioperative myocardial ischemia, perioperative troponin T release, 30-day major cardiac events, composite cardiac events within 30 days, mortality within 2.5 yrs (long term)
	2+

	Frisch/ 2010
	Blood glucose >10.0 mmol L-1
	30-day mortality
	2-

	Jämsen/ 2010
	Glucose <6.1 mmol L-1, 6.1–6.9 mmol L-1and ≥7.0 mmol L-1
	Postoperative prosthetic joint infection rate within one year
	2+

	King/ 2011 
	Glucose > 8.3 mmol L-1
	Postoperative infections (pneumonia, urinary tract infections, and superficial and deep SSI)
	2-

	McGirt/ 2006 
	Blood glucose >11.1 mmol L-1
	30-day mortality, stroke, TIA, myocardial infarction
	2-

	Mraovic/ 2010
	Blood glucose > 6.1 mmol L-1
	In-hospital mortality, postoperative pulmonary embolism
	2-

	Noordzij/ 2008
	Prediabetes: blood glucose 5.6-11.2 mmol L-1
DM: blood glucose > 11.2 mmol L-1
	30-day-cardiovascular mortality 
	2-

	Oh/ 2008
	Blood glucose < 3.3 mmol L-1after fasting or > 16.4 mmol L-1postprandial 2hrs
	Delirium
	2-

	Olsen/ 2008
	Blood glucose > 6.9 mmol L-1
	Surgical site infection
	2-

	Ramos/ 2008 
	Not stated for blood glucose
	Surgical site infection
	2-

	Segurado/ 2007 
	Glucose < 5.5 mmol L-1: normal
Glucose 5.5-6.9 mmol L-1: elevated
Glucose > 6.9 mmol L-1: DM
	Postoperative complications (details not specified)
	2-

	Winter/ 2007
	Glucose ≥ 8 mmol L-1
	30-day mortality, postoperative complications
	2-

	Wukich/ 2011
	Not stated for blood glucose
	Surgical site infection
	2+


Table D. Accuracy of the tests: blood glucose testing

	Author/year

	Test
	Outcome
	Number of tests
	Abnormal tests 
	Sensitivity
	Specificity
	Positive predictive value
	Negative predictive value
	Likelihood ratio
	Accuracy

	Jämsen/
2010 
	Blood glucose ≥7.0 mmol L-1
	One year postoperative joint infection
	1565
	331
	53.3
	79.2
	2.5
	99.4
	2.56
	78.9

	Mraovic/
2010 
	Blood glucose (cut-off (6.1 mmol L-1)
	Postoperative pulmonary embolism
	7282
	1935
	35.5
	73.6
	2.0
	98.7
	1.34
	73.0

	Mraovic/
2010 
	Blood glucose (cut-off (11.1 mmol L-1)
	Postoperative pulmonary embolism
	7282
	138
	6.5
	98.2
	5.1
	98.6
	3.58
	96.8

	Mraovic/
2010 
	Blood glucose (cut-off (11.1 mmol L-1)
	In-hospital death rate
	7282
	138
	11.1
	98.1
	0.7
	99.9
	5.90
	98.0


Table E. Excluded studies: blood glucose testing

	Number
	Author/year

	Title
	PMID
	Exclusion reason

	1
	Acosta-Merida/

2006
	Identification of risk factors for perioperative mortality in acute mesenteric ischemia
	16865320
	Wrong outcome

	2
	Akhtar/ 
2010
	Scientific principles and clinical implications of perioperative glucose regulation and control.
	20081134
	Background literature

	3
	Albrecht/
2012
	An analysis of patients’ understanding of ‘routine’ preoperative blood tests and HIV screening. Is no news really good news?
	
	No correlation to outcome / no data on index-test

	4
	Alsumait/
2001
	A prospective evaluation of preoperative screening laboratory tests in general surgery patients
	12116695
	No correlation to outcome

	5
	Anderson/
2005
	Are even impaired fasting blood glucose levels preoperatively associated with increased mortality after CABG surgery?
	15800018
	Wrong population

	6
	Axelrod/ 
2002
	Predictive factors associated with the development of abdominal compartment syndrome in the surgical intensive care unit
	12021704
	No data on index test / wrong outcome

	7
	Barazzoni/ 
2002
	Impact of end user involvement in implementing guidelines on routine pre-operative tests
	
	No data on index test / wrong outcome

	8
	Bentrem/ 
2005
	Predictors of intensive care unit admission and related outcome for patients after pancreaticoduodenectomy
	16332487
	Wrong population

	9
	Bishop/
2011
	Factors associated with unanticipated day of surgery deaths in Department of Veterans Affairs hospitals
	19020140
	Wrong population

	10
	Block/ 
2008
	Incidence of preoperative hyperglycemia
	
	No correlation to outcome

	11
	Boza/ 
2005
	Predictors of nonalcoholic steatohepatitis (NASH) in obese patients undergoing gastric bypass
	16197788
	Wrong outcome

	12
	Campos/ 
2004
	Noncardiac pulmonary, endocrine, and renal preoperative evaluation of the vascular surgical patient.
	15182866
	Background literature

	13
	Catheline/ 
2008 
	Preoperative cardiac and pulmonary assessment in bariatric surgery
	18204992
	Wrong outcome 

	14
	Cavalcanti/ 
2002
	Influence of preoperative testing on cancellation of ambulatory cataract surgery in adults
	
	Study design / insufficient information

	15
	Chung/ 
2009
	Elimination of preoperative testing in ambulatory surgery
	19151274
	No data on index test

	16
	Cho/
2012
	Comparison of Spinal Deformity Surgery in Patients With Non–Insulin-Dependent Diabetes Mellitus (NIDDM) Versus Controls
	22343274
	No data on index test

	17
	Czupryniak/ 
2004
	Mild elevation of fasting plasma glucose is a strong risk factor for postoperative complications in gastric bypass patients
	15603657
	Study design / insufficient information

	18
	Debing/ 
2011
	Diabetes mellitus is a predictor for early adverse outcome after carotid endarterectomy
	21156716
	Wrong population

	19
	Dokai/
2012
	Surgical outcomes and prognostic factors of cervical spondylotic
myelopathy in diabetic patients
	22203056

	Study design / insufficient information

	20
	Drews/
2012
	Perioperative Hypoglycemia in Patients With Diabetes: Incidence After Low Normal Fasting Preoperative Blood Glucose Versus After Hyperglycemia Treated With Insulin
	23248826
	Wrong outcome / no data on index test

	21
	Dunkelgrun/ 
2008
	Anemia as an independent predictor of perioperative and long-term cardiovascular outcome in patients scheduled for elective vascular surgery.
	18394458
	Wrong outcome

	22
	Friedmann/ 
2007
	Risk factors for surgical site infection complicating laminectomy
	17932827
	No data on index test / wrong outcome

	23
	Gonzalez/ 
2003
	Preoperative factors predictive of complicated postoperative management after Roux-en-Y gastric bypass for morbid obesity
	14534852
	Study design

	24
	Hahm/ 
2007
	Risk factors for an intraoperative arrhythmia during esophagectomy
	17594156
	No data on index test / wrong outcome

	25
	Hatzakorzian/ 
2010
	Fasting blood glucose levels in patients presenting for elective surgery
	
	No correlation to outcome

	26
	Hatzakorzian/
2011
	Fasting blood glucose levels in patients presenting for elective surgery
	20541364
	No data on index test / study design (prevalence study)

	27
	Jackson/
2012
	Hyperglycemia Is Associated with Increased Risk of Morbidity and Mortality after Colectomy for Cancer
	22079879
	Wrong outcome

	28
	Johnson/ 
2002
	Routine pre-operative blood testing: is it necessary?
	12190758
	Wrong outcome

	29
	Johnson/ 
2008
	Preoperative evaluation of the gynecologic patient: considerations for improved outcomes
	18448753
	Background literature

	30
	Joshi/ 
2010
	The relationship between glycosylated hemoglobin and perioperative glucose control in patients with diabetes
	
	Background literature

	31
	Jurowich/
2012
	Improvement of Type 2 Diabetes Mellitus (T2DM) After Bariatric Surgery—Who Fails in the Early Postoperative Course?
	22588846
	Wrong outcome

	32
	Keys/
2010
	Multivariate Predictors of Failure after Flap Coverage of Pressure Ulcers
	20517098
	Wrong outcome / study design

	33
	Kollarits CR/ 
2004
	Perioperative treatment of patients with diabetes having eye surgery with local anesthesia in an ambulatory facility
	101155780
	Wrong outcome

	34
	Kusaba/ 
2001
	Laboratory data and treatment outcomes of head and neck tumor patients in the elderly
	11240324
	No data on index test

	35
	Link/
2012
	Hyperglycemia is independently associated with post-operative function loss in patients with primary eloquent glioblastoma
	22595358
	No data on index test

	36
	Lipshutz/ 
2009
	Perioperative glycemic control: an evidence-based review
	
	Background literature

	37
	Mantha/ 
2005
	Usefulness of routine preoperative testing: a prospective single-observer study
	15721730
	Insufficient information

	38
	Marchant/ 
2009
	The impact of glycemic control and diabetes mellitus on perioperative outcomes after total joint arthroplasty
	19571084
	No data on index test

	39
	Moitra/
2010
	The relationship between glycosylated hemoglobin and perioperative glucose control in patients with diabetes
	20127531

	No data on index test / study design

	40
	Mraovic/ 2011
	Preoperative hyperglycemia and postoperative infection after lower limb arthroplasty
	
	study design

	41
	Nascimento / 2004
	Are routine preoperative medical tests needed with cataract surgery? Study of visual acuity outcome
	15259298
	No data on index test

	42
	Nozari/ 
2011
	Clinical guidelines for perioperative management of diabetic patients
	
	Background literature

	43
	Parsons/ 
2008
	Preoperative evaluation of pancreatic adenocarcinoma.
	18670846
	No correlation to outcome

	44
	Pfeifer/ 
2010
	Update in perioperative medicine
	
	Background literature

	45
	Pili-Floury/ 
2009
	Glycaemic dysregulation in nondiabetic patients after major lower limb prosthetic surgery
	19038564
	No correlation to outcome

	46
	Pino/
2011
	Lower-limb amputations in patients with diabetes mellitus
	
	Background literature

	47
	Poldermans/ 
2009
	Guidelines for pre-operative cardiac risk assessment and perioperative cardiac management in non-cardiac surgery
	19713421
	Background literature

	48
	Ramesh Prasad /2009
	Pre-transplantation glucose testing for predicting new-onset diabetes mellitus after renal transplantation.
	19203506
	Wrong population

	49
	Ranasinghe/ 
2010
	Preoperative investigations in elective surgery: Practices and costs at the national hospital of Sri Lanka
	
	Wrong outcome

	50
	Richards/
2012
	Relationship of Hyperglycemia and Surgical-Site Infection in Orthopaedic Surgery
	22760385
	Wrong population

	51
	Sehgai/
2011
	Risk Factors for Surgical Site Infections after Colorectal Resection in Diabetic Patients
	21123091
	No data on index test

	52
	Sheehy/ 
2009
	An overview of preoperative glucose evaluation, management, and perioperative impact.
	20144379
	Background literature

	53
	Tan/ 
2005
	Factors influencing post-operative hyperglycaemia in type 2 diabetes mellitus patients managed without intra-operative insulin
	16708751
	Wrong population

	54
	Thaisetthawatkul/
2010
	Good nutritional control may prevent polyneuropathy after bariatric surgery
	20589897
	No data on index test / study design

	55
	Uchiyama/
2011
	Risk factors for postoperative infectious complications after hepatectomy
	20676699
	No data on index test

	56
	van Kujik/
2009
	Preoperative oral glucose tolerance testing in vascular surgery patients: long-term cardiovascular outcome
	19376322
	No data on index test

	57
	Waliszek/
2010
	Prognostic value of plasma N-terminal pro-B-type natriuretic peptide concentration in patients with normal and impaired left ventricular systolic function undergoing surgery for abdominal aortic aneurysm
	
	No correlation to outcome / no data on index test

	58
	Wright/ 
2008
	Predictors of prolonged length of stay after lobectomy for lung cancer: a Society of Thoracic Surgeons General Thoracic Surgery Database risk-adjustment model
	18498784
	No data on index test

	59
	Yoshikawa/
2012
	Preoperative insulin secretion ability and pancreatic parenchymal thickness as useful parameters for predicting
postoperative insulin secretion in patients undergoing pancreaticoduodenectomy
	22374239
	No data on index test / wrong outcome

	60
	Zheng/
2011
	Is There Association Between Severe
Multispace Infections of the Oral
Maxillofacial Region and Diabetes Mellitus?
	22014938
	Wrong population


Appendix III. HbA1c testing (supplemental digital content 3)

Table A. Characteristics of the studies included: HbA1C testing

	Author/Year
	Country
	Study design 
	Population
	Number of tests  / abnormal tests in %
	Study sample (n)
	Type of test, routine or/and indicated 
	Type of surgery & 

Surgical risk estimate a  

	Acott/ 

2009
	USA


	Cohort study, retrospective
	Mean age diabetes (n=2960): 63.7 years (SD not stated) 

Male: not stated

ASA status: mean 3.2

Mean age non-DM (n=36039): 61.3 (SD not stated)

Male: not stated

ASA status: mean 2.9
	38989 / 7.6%
	38,989
	HbA1C
	General, cardiac, general thoracic, vascular, orthopaedic, otolaryngologic, and urologic surgery/low-high risk

	Afsar/

2012
	Turkey
	Cohort study, retrospective
	Mean age (SD): 52.6 (13.1) years

ASA status: not stated
	233 / NA
	275 
	HbA1C
	Vascular surgery/intermediate risk 

	Dronge/ 

2006
	USA
	Cohort study, retrospective
	Median age (range) 71.3 (38-87) years

ASA status 

I-III: 404 (82.2%)

IV-V: 86 (17.8%)


	490 / 59.8%
	647
	HbA1C 
	Major non cardiac surgery/low-high risk

	Feringa/

2008
	NL


	Cohort study, prospective,

consecutive recruitment
	Normal glucose (n=220)

Mean age (SD): 66 (11) years

ASA status: not stated

Impaired glucose regulation (n=112)

Mean age (SD): 68 (9) years

ASA status: not stated

Diabetes (n=69)

Mean age (SD): 66 (11) years

ASA status: not stated
	401 / 16%
	401
	HbA1C 
	Vascular surgery/high risk

	Gustafsson/ 2009
	Sweden


	Cohort study, prospective
	HbA1C > 6% (42 mmol mol-1) (n=31)

Mean age (range) 70 (40-84) years

ASA status: 

I 2 (6%) 

II 23 (74%)

III 4 (13%)

IV 2 (6%)
	HbA1C ≤ 6% (42 mmol mol-1) (n=89) 

Mean age (range): 64 (31-90) years

ASA status: 

I 15 (17%)

II 61 (69%)

III 13 (15%)


	120 / 25.8%
	120
	HbA1C
	Colorectal surgery/intermediate risk

	Jämsen/ 

2010
	Finland


	Cohort study, prospective,

consecutive recruitment
	Without joint infection (n=1550)

Median age (range): 72.6 (36.4–97.0) years
ASA status (median (range)):

2 (1–4)
Joint infection (n=15) 

Median age (range): 73.9 (53.8–88.9) years
ASA status (median (range)):

3 (2–4)
	381 / 46 %
	1565
	HbA1C
	Total knee replacement/intermediate risk

	King/ 

2011
	USA


	Cohort study, retrospective
	Mean age (SD): 64.8 (10.7) years

ASA status: 

I-III: 48 463 (88%)

IV-V 6945 (12%)
	55408 / 63%
	55,408


	HbA1C
	Non cardiac surgery /low-high risk

	McFalls/

2008
	USA
	Cohort study, prospective
	Mean age: not stated

ASA status: not stated
	377 / NA
	377
	HbA1C
	Vascular surgery/high risk

	Wukich/

2011
	USA
	Cohort study, prospective, consecutive recruitment
	Mean age with diabetes (SD): 57.1(11.9) years

ASA status (mean (SD)): 

2.9 (0.5)

Mean age no diabetes (SD): 46.6 (16.5) years

ASA status (mean(SD)):

2.1 (1.1)
	1465 / NA
	1465 


	HbA1C
	Foot and ankle surgery/low risk


Legend: a surgical risk estimate according AHA and ESC
Table B. Results of included studies (multivariate analysis only): HbA1Ctesting

	Author/year


	Change in clinical management 

(OR [95%CI])
	Mortality

(OR [95%CI])
	Morbidity/ Complications/ adverse events 

(OR [95%CI], if not stated otherwise)

	· Major + cardiac surgery

	Acott/

2009 
 ADDIN REFMGR.CITE 


	NA
	30 day mortality: NS
	Number of complications: NS



	· Vascular surgery

	Afsar/

2012
	NA
	NA
	Shunt failure: 2.8 (1.3-5.3)

	Feringa/

2008
	NA
	Mortality within 2.5 years: 

3.6 (1.2-11.1)
	Myocardial ischemia: 2.8 (1.3-6.0)

Troponin T release: 2.1 (1.1-6.0)

Major cardiac events (30 day): 5.3 (1.7-16.6)

Composite cardiac events (30-day): 3.0 (1.4-6.5)

Cardiac major events (follow-up): 5.6 (2.1-14.6)

	McFalls/

2008
	NA
	NA
	Perioperative myocardial infarction: NS

	· Colorectal surgery

	Gustafsson/ 2009
	NA
	NS
	Postoperative complications:

HbA1C >6.0% (42mmol mol-1) vs. HbA1C ≤6.0% (42mmol mol-1): 2.9 (1.1-7.9) 

	· Non cardiac surgery

	Dronge/

2006
	NA
	NA
	Decrease in infectious complications: 

HbA1C< 7% (53mmol mol-1): 2.13 (1.23-3.70) 

	King/

2011
	NA
	NA
	Postoperative joint infection: NS 

	· Orthopaedic surgery (knee replacement)

	Jämsen/

2010
	NA
	NA
	Risk of perioperative joint infection per 1% unit increase of HbA1C: 

HR 1.60 (1.09–2.37)

	· Orthopaedic surgery (foot and ankle surgery)

	Wukich/

2011
	NA
	NA
	Surgical site infections: NS


Legend: NA= not available, NS= not significant, HR= hazard ratio 

Table C. Description of abnormal tests and outcomes: HbA1C testing

	Author/Year
	Abnormal test definition
	Clinical outcome definition 
	Level of evidence

	Acott/

2009
	HbA1C > 7% (53mmol mol-1)
	Mortality: 30 day 

Complications: surgical site infections, dysrhythmia, heart failure, acute renal failure, urinary tract infection, stroke- cerebrovascular accident, pneumonia, systemic sepsis, myocardial infarction, bleeding, pulmonary embolism, intubation, deep venous thrombosis, renal insufficiency
	2-

	Afsar/

2012
	HbA1C > 7% (53mmol mol-1)
	Development of arteriovenous shunt failure
	2-

	Dronge/

2006 
	HbA1C ( 7% (53mmol mol-1)
	All measures were defined explicitly by the NSQIP for consistency of data collection.
	2-

	Feringa/

2008
	HbA1C > 7% (53mmol mol-1)
	Perioperative myocardial ischemia, perioperative troponin T release, 30-day major cardiac events, composite cardiac events within 30 days, mortality within 2.5 years (long term)
	2+

	Gustafsson/

2009
	HbA1C > 6.0 % (42mmol mol-1) 
	Definition of complications:

Buzby GP et al. Am J Clin Nutr 1988; 47(Suppl 2): 366–381
	2-

	Jämsen/

2010
	HbA1C ( 6.5% (48mmol mol-1)
	Postoperative prosthetic joint infection rate within one year
	2+

	King/

2011
	HbA1C ( 7% (53mmol mol-1)
	Infections were defined explicitly by the NSQIP for consistency of data collection. Centers for Disease Control and Prevention definitions were used for pneumonia, urinary tract infections, and superficial and deep SSIs.
	2-

	McFalls/

2008
	NA
	Increase in cardiac troponin-I (≥0.1µg L-1)
	2+

	Wukich/

2011
	NA
	Surgical site infection
	2+


NA, not applicable.

Table D. Accuracy of the tests: HbA1C testing

	Author/year


	Test
	Outcome
	Number of tests
	Abnormal tests 
	Sensitivity
	Specificity
	Positive predictive value
	Negative predictive value
	Likelihood ratio
	Accuracy

	Jämsen/ 

2010 
	HbA1C
	Postoperative joint infection
	381
	176
	100
	54.5
	2.84
	100
	2.20
	55.1


Table E. Excluded studies: HbA1C testing

	Number
	Author/year


	Title
	PMID
	Exclusion reason

	1
	Acosta-Merida/ 

2006
	Identification of risk factors for perioperative mortality in acute mesenteric ischemia
	16865320
	Wrong outcome

	2
	Catheline/ 

2008 
	Preoperative cardiac and pulmonary assessment in bariatric surgery
	18204992
	Wrong outcome 

	3
	Cho/

2012
	Comparison of Spinal Deformity Surgery in Patients With Non–Insulin-Dependent Diabetes Mellitus (NIDDM) Versus Controls
	22343274
	No data on index test

	4
	Dokai/

2012
	Surgical outcomes and prognostic factors of cervical spondylotic myelopathy in diabetic patients
	22203056


	Study design/insufficient information

	5
	Drews/

2012
	Perioperative Hypoglycemia in Patients With Diabetes: Incidence After Low Normal Fasting Preoperative Blood Glucose Versus After Hyperglycemia Treated With Insulin
	23248826
	Wrong outcome/no data on index test

	6
	Hall/

2010
	Preoperative factors predicting remission of type 2 diabetes mellitus after Roux-en-Y Gastric bypass surgery for obesity
	20524158


	Wrong outcome

	7
	Hatzakorzian/

2011
	Fasting blood glucose levels in patients presenting for elective surgery
	20541364
	Study design (prevalence study)/no data on index test

	8
	Jackson/

2012
	Hyperglycemia Is Associated with Increased Risk of Morbidity and Mortality after Colectomy for Cancer
	22079879
	No data on index test/wrong outcome

	9
	Joshi/ 

2010
	The relationship between glycosylated hemoglobin and perioperative glucose control in patients with diabetes
	
	Background literature

	10
	Jurowich/

2012
	Improvement of Type 2 Diabetes Mellitus (T2DM) After Bariatric Surgery—Who Fails in the Early Postoperative Course?
	22588846
	Wrong outcome

	11
	Keys/

2010
	Multivariate Predictors of Failure after Flap Coverage of Pressure Ulcers
	20517098
	Wrong outcome/study design

	12
	Link/

2012
	Hyperglycemia is independently associated with post-operative function loss in patients with primary eloquent glioblastoma
	22595358
	No data on index test

	13
	Moitra/ 

2010
	The relationship between glycosylated hemoglobin and perioperative glucose control in patients with diabetes
	20127531


	Wrong outcome

	14
	Mraovic/

2011
	Perioperative Hyperglycemia and Postoperative Infection after Lower Limb Arthroplasty
	21527113


	No data on index test

	15
	Nozari/

2011
	Clinical guidelines for perioperative management of diabetic patients
	
	Background literature

	16
	O'Sullivan/ 

2006
	Haemoglobin A1c (HbA1C) in non-diabetic and diabetic vascular patients. Is HbA1C an independent risk factor and predictor of adverse outcome? 
	16580235
	Wrong population

	17
	Thaisetthawatkul/

2010
	Good nutritional control may prevent polyneuropathy after bariatric surgery
	20589897
	Study design

	18
	Uchiyama/

2011
	Risk factors for postoperative infectious complications after hepatectomy
	20676699
	No data on index test

	19
	Walid/ 

2010
	Prevalence of previously unknown elevation of glycosylated haemoglobin in spine surgery patients and impact on length of stay and total cost
	19753643
	Study design

	20
	Yoshikawa/

2012
	Preoperative insulin secretion ability and pancreatic parenchymal thickness as useful parameters for predicting

postoperative insulin secretion in patients undergoing pancreaticoduodenectomy
	22374239
	No data on index test/wrong outcome

	21
	Zheng/

2011
	Is There Association Between Severe

Multispace Infections of the Oral

Maxillofacial Region and Diabetes Mellitus?
	22014938
	Wrong population


	
	Random sequence generation (selection bias)
	Allocation concealment (selection bias)
	Blinding of participants and personnel (performance bias)
	Blinding of participants and personnel (performance bias)
	Blinding of outcome assessment (patient-reported outcome)
	Blinding of data collectors 
	Blinding of data analysts
	Incomplete outcome data (attrition bias)
	Free of selective reporting (reporting bias)

	Acott/ 2009
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Afsar/ 2012
	high
	high
	high
	high
	high
	high
	high
	low
	unclear

	Ata/ 2010
 ADDIN REFMGR.CITE 


	high
	high
	high
	high
	high
	high
	high
	high
	low

	Biteker/ 2011
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Dronge/ 2006
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Dzankic/ 2001
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Eshuis/ 2011
	high
	high
	high
	high
	high
	high
	high
	high
	low

	Feringa/ 2008
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Frisch/ 2010
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Gustafsson/ 2009
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Jämsen/ 2010
	high
	high
	high
	high
	high
	high
	high
	low
	low

	King/ 2011
	high
	high
	high
	high
	high
	high
	high
	low
	low

	McFalls/ 2008
	high
	high
	high
	high
	high
	high
	high
	unclear
	low

	McGirt/ 2006
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Mraovic/ 2010
	high
	high
	high
	high
	high
	high
	high
	unclear
	low

	Noordzij/ 2007
	high
	high
	high
	high
	high
	low
	high
	high
	low

	Oh/ 2008
	high
	high
	high
	high
	high
	high
	high
	high
	low

	Olsen/ 2008
	high
	high
	high
	high
	high
	high
	high
	high
	low

	Ramos/ 2008
	high
	high
	high
	high
	high
	high
	high
	low
	low

	Segurado/ 2007
	high
	high
	high
	high
	high
	high
	high
	high
	low

	Winter / 2007
	high
	high
	high
	high
	high
	high
	high
	high
	low

	Wukich/ 2011
	high
	high
	high
	high
	high
	high
	high
	low
	low


Appendix IV – bias reporting (supplemental digital content 4)

