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	Appendix B: Characteristics of patients included in propensity matched analysis *



	 
	Pre-operative statin use

	
	Yes


	No

	
	N = 47,307
	N = 47,307

	Demographics and co-morbidities

	   Age, years 
	73 (69-77)
	73 (69-77)

	   Age groups

	   66-70 
	15,555 (32.9)
	15,546 (32.9)

	   71-75
	15,288 (32.3)
	15,346 (32.4)

	   76-80
	10,764 (22.8)
	10,755 (22.7)

	   81-85
	4,554 (9.6)
	4,524 (9.6)

	   86-90
	1,027 (2.2)
	1,047 (2.2)

	   ≥91
	119 (0.3)
	89 (0.2)

	   Female sex
	18,225 (38.5)
	18,225 (38.5)

	   Income quintile

	   1 to 2 (lower)
	19,257 (40.7)
	19,374 (40.9) 

	   3 to 5 (higher)
	28,050 (59.4)
	27,933 (59.1) 

	   Rural residence
	7,167 (15.1)
	7,149 (15.1)

	   No. of distinct drug products in preceding one year

	   1- 5
	8,196 (17.3)
	8,483 (17.9)

	   6 to 10
	19,417 (41.0)
	19,848 (42.0) 

	   11 to 15
	12,679 (26.8)
	12,201 (25.8)

	   16 to 20
	4,993 (10.6)
	4,752 (10.0)

	   21 to 26
	1,595  (3.4)
	1,588 (3.4)

	   > 26
	427 (0.9)
	435 (0.9) 

	   Hypertension
	28,825 (60.9)
	30,069 (63.6) 

	   Cerebrovascular disease
	8,679 (18.3)

	8,307 (17.6) 


	   Peripheral vascular disease
	2,813 (5.9)

	2,838 (6.0)


	   Coronary artery disease 
	14,555 (30.8)

	14,555 (30.8) 


	   Congestive heart failure
	8,873 (18.8)

	9,006 (19.0)


	   Diabetes
	12,460 (26.3)

	12,202 (25.8)


	   Chronic kidney disease
	10,879 (23.0)

	10,875 (22.8)


	Medication use in preceding  120 days


	   Beta-blocker
	21,595 (45.6)


	20,675 (43.7)



	   Calcium channel blocker
	17,692 (37.4)
	17,357 (36.7)

	   Potassium sparing diuretic
	3,995 (8.1)


	4,550 (9.3)



	   Non potassium sparing diuretic
	14,039 (29.7)


	13,778 (29.1)


	   NSAIDs **
	5,096 (10.8)


	5,342 (11.3)



	   ASA **
	10,145 (21.4)


	8,038 (17.0)



	   ARB
	5,382 (11.4)


	5,024 (10.6)


	   ACE 
	21,064 (44.5)


	20,236 (42.8)


	   Anti-platelets other than ASA
	4,038 (8.5)


	2,402 (5.1)



	Measures of healthcare access in preceding 3 years


	   Number of primary care visits

	          0
	13,942 (29.5)
	13,643 (28.8)

	          1-3
	28,271 (59.8)
	28,284 (59.8)

	          4-10
	4,917 (10.4)
	5,211(11.0)

	          >10
	177 (0.4)
	169 (0.4)

	     Number of days in hospital

	         0-7
	32,194 (68.1)
	30,583 (64.6)

	         8-14
	7,095 (15.0)
	7,440 (15.7)

	         15-21
	3,354 (7.1)
	3,739 (7.9)

	         >21
	4,664 (9.9)
	5,545 (11.7)

	     Number of cardiologist visits
	1 (0-4)


	1 (0-3)
17,132 (11.5)



	     Number of cholesterol tests
	3 (1-5)

	  3 (1-4) 


	     Number of creatinine lab tests
	3 (1-5)
	3 (2-6)

	   ≥1 cardiac stress test
	24,838 (52.5)


	24,160 (51.1)

	   ≥1 echocardiogram

	26,164 (55.3)


	26,018 (55.0)

	   ≥1 carotid ultrasound
	11,712 (24.8)


	11,133 (23.5)


	Surgical characteristics


	      Type of surgery

	          Cardiac
	18,370 (38.8)


	18,370 (38.8)



	          Vascular
	9,794 (20.7)


	9,794 (20.7)



	          Thoracic
	3,020 (6.4)


	3,020 (6.4)



	          Abdominal
	13,444 (28.4)


	13,444 (28.4)



	          Retroperitoneal
	2,679 (5.7)


	2,679 (5.7)



	      Era of surgery

	          1995-1999
	10,346 (21.8)
	10,813 (22.9)

	          2000-2004
	19,707 (41.6)
	19,526 (41.4)

	          2005-2008
	17,254 (36.5)
	16,968 (35.9)


* Data presented as number (percent) with the exception of age, number of cardiologist visits, number of cholesterol tests, and number of creatinine lab tests, which are presented as median (interquartile range). 
NSAID, non-steroidal anti-inflammatory drug; ASA, acetylsalicylic acid; ACE, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker.

**Use based on data for prescriptions filled. Accuracy of measurement is limited by over the counter use of these medications.

There was no standardised difference between the groups that was greater than 10%. Standardised differences are less sensitive to sample size than traditional hypothesis tests. They provide a measure of the difference between groups divided by the pooled standard deviation; a value greater than 10% is interpreted as a meaningful difference between the groups.
	Appendix C: Statins and their potency


	GENERIC NAME OF STATIN
	DOSE (mg)
	POTENCY (2=HIGH, 1=LOW, 0=EXCLUDED)

	Lovastatin
	20

	0


	
	40
	0

	Simvastatin
	5
	1
1

	
	10
	1

	
	20
	1

	
	40
	1



	
	80
	2

	Pravastatin
	10
	1


	
	20
	1

	
	40
	1

	
	80
	1

	Fluvastatin
	20
	1

	
	40
	1



	
	80


	1

	Atorvastatin
	10
	1

	
	20
	2

	
	40
	2

	
	80
	2

	Cerivastatin
	0.2
	0

	
	0.3
	0

	
	0.4
	0

	Rosuvastatin
	5
	1

	
	10
	2

	
	20
	2

	
	40
	2


	Appendix D1: Codes used to identify co-morbidities


	CONDITION
	DATABASE
	CODES
	VALIDITY*

	Hypertension**
	CIHI- diagnostic
	ICD9-CM: 401x-405x
	Sensitivity: 77%

Positive Predictive Value: 84% (1)

	
	CIHI- diagnostic


	ICD-10: I10-I13, I15
	

	
	OHIP


	401,402,403
	

	Cerebrovascular disease†
	CIHI– diagnostic
	ICD-9-CM: 431, 432.9, 434x, 436
	Positive Predictive Value: 79-88% (2)

	
	CIHI– diagnostic
	ICD-10: I61, I62, I63, I64 
	Sensitivity:75-81% 

Positive Predictive Value: 69-87% (3)



	
	CIHI- procedure
	CCP : 50.11, 50.12, 51.28 


	

	
	CIHI- procedure
	CCI : 1JE50, 1JE57, 1JE87, 1JW50, 1JX57, 1JW57, 1JW76
	

	
	OHIP- procedure
	R792, N220, N223, J050, N104, N157, N120‡
	

	
	OHIP- diagnosis
	432, 435, 436, 437
	

	Peripheral vascular disease†
	CIHI – diagnostic
	ICD-9-CM: 440.0, 440.2, 440.3, 440.8, 440.9, 557.1, 443.9, 444.0
	

	
	CIHI– diagnostic
	ICD-10: I700, I702, I708, I709, I731, I738, I739, K551
	

	
	CIHI- procedure
	CCI: 1KG76, 1KA76, 1KA50, 1KE76, 1KG26, 1KG50, 1KG57, 1KG87
	Sensitivity: 87% 

Positive Predictive Value: 88% (3)

	
	CIHI- procedure
	CCP: 51.25, 51.29, 50.14, 50.16, 50.18, 50.28, 50.38
	

	
	OHIP- procedure
	R787, R780, R797, R804, R809, R815, R936, R783, R784, R785, E626, R814, R786, R937, R860, R861, R855, R856, R933, R934, R791, R794, E672, R813, R867, E649‡
	

	Coronary artery disease including angina†
	CIHI– diagnostic
	ICD-9-CM: 410, 411, 413 


	Sensitivity: 55.2-92.8%

Positive Predictive Value: 
64.6-84.2% (4)



	
	CIHI- diagnostic
	ICD-10: I20 to I25


	

	
	CIHI- procedure
	CCP: 48.10, 48.11 to 48.19 [inclusive], 48, 48.00, 48.01 to 48.09 [inclusive], 48.2, 48.3
	Sensitivity: 99% 

Positive Predictive Value: 100% (5)



	
	CIHI- procedure
	CCI: 1IJ76, 1IJ50, 1IJ26, 1IJ27, 1IJ54, 1IJ57
	Sensitivity: 99-100% 

Positive Predictive Value: 97-100% (3)



	
	OHIP- procedure
	R741, R742, R743, Z434, G298, E646, E651, E652, E654, G262‡
	

	Congestive heart failure†
	CIHI- diagnostic
	ICD-9-CM: 425, 428, 518.4, 514, 997.1
	

	
	CIHI- diagnostic
	ICD-10: I255, I42, I43, I50, J81
	

	
	CIHI- procedure
	CCP : 49.60, 49.61, 49.62, 49.63, 49.64
	

	
	CIHI- procedure
	CCI : 1HP53, 1HP55
	

	
	OHIP- procedure
	R701, R702, Z429‡
	

	
	OHIP- diagnosis
	428
	

	Diabetes

	CIHI- diagnostic
	ICD-9-CM: 250.x
	

	
	CIHI- diagnostic
	ICD-10: E11
	

	
	OHIP- diagnostic
	250.x
	

	
	Patients with diabetes were defined as those who have evidence of 2 OHIP claims for diabetes OR 1 hospitalization with a diagnosis of diabetes within a 3-year look-back (based on Hux et al.) (9). 




Abbreviations: CIHI, Canadian Institute for Health Information hospital discharge abstract database; OHIP, Ontario Health Insurance Plan database; ICD-9-CM International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10 International Classification of Diseases, Tenth Revision; ODB, Ontario Drug Benefit Plan.
*Information regarding specificity and negative predictive value is omitted.  In almost all instances these parameters were high and precise due to the low underlying prevalence of the diagnoses or procedures in the dataset. 

**Algorithm used: Diagnosis present in the discharge abstract of any hospitalization (CIHI codes) OR at least two physician outpatient claims (OHIP codes).

† Diagnostic condition was considered present in the discharge abstract for any hospitalization if it was listed in any diagnostic field.

‡ Approximately 95% of Ontario physicians operate under the fee for service payment structure of the Ontario Health Insurance Plan. The sensitivity and positive predictive value of these procedure codes is expected to be high (6).  Evidence from other fee for service payment systems in Alberta, Canada show high estimates of sensitivity with major surgical procedures (7).  Other studies have reported the value of using physician billing data in combination with other administrative health care data to improve the identification of relevant procedures (8).

1. Tu K, Campbell NRC, Chen Z-L, et al. Validation of administrative databases in identifying patients with    hypertension. Open Med 2007; 1: E3-5.
2.     Liu L, Reeder B, Shuaib A, Mazagri R. Validity of stroke diagnosis on hospital discharge records in Saskatchewan, Canada: implications for stroke surveillance. Cerebrovasc Dis 1999;9: 224-230. 
3.     Juurlink DN, Prevra C, Croxford R, et al. Canadian Institute for Health Information Discharge Abstract Database: A Validation Study. Institute for Clinical Evaluative Sciences, Toronto 2006.
4. Austin PC, Daly PA, Tu JV. A multicenter study of the coding accuracy of hospital discharge administrative data for patients admitted to cardiac care units in Ontario. Am Heart J 2002;144: 290-296.
5. Richards J, Brown A, Homan C. The data quality study of the Canadian discharge abstract database. Proceedings of Statistics Canada Symposium 2001;Achieving Data Quality in a Statistical Agency: 01-12.
6. Williams J, Young W. A summary of studies on the quality of health care administrative databases in Canada. In: Goel V, et al., eds. Patterns of Health Care in Ontario. The ICES Practice Atlas. Ottawa: Canadian Medical Association, 1996.
7. Quan H, Parsons GA, Ghali WA. Validity of procedure codes in International Classification of Diseases, 9th revision, clinical modification administrative data. Med Care 2004;42: 801-809.
8. Potter BK, Manuel D, Speechley KN, Gutmanis IA, Campbell MK, Koval JJ. Is there value in using physician billing claims along with other administrative health care data to document the burden of adolescent injury? An exploratory investigation with comparison to self-reports in Ontario, Canada. BMC Health Serv Res 2005;5:15.
9. Hux JE, Ivis F, Flintoft V, Bica A: Diabetes in Ontario: determination of prevalence and incidence using a validated administrative data algorithm. Diabetes Care 25:512-516, 2002.
	Appendix D2: Codes used to identify CHRONIC kidney disease as a co-morbidity*

	DESCRIPTION
	ICD-9 CODES
	ICD-10 CODES
	OHIP CODES

	Acid/Base/Electrolyte/Fluid Imbalances
	276.x
	E86.0, E86.8, E87.0 - E87.8
	NA

	
	
	
	

	Renal related Hypertension
	403, 403.1, 403.9, 404.0,404.1, 404.9, 405.0, 405.1, 405.9
	I12.x, I13.x, I15.00 I15.01, I15.10, I15.11
	403

	
	
	
	

	Nephritis
	582.0, 582.1, 582.2, 582.8, 582.9, 583.0, 583.1, 583.2, 583.4, 583.8, 583.9
	N01.x, N03.x,  N05.x, N07.x, N14.x, N15.0
	

	
	
	
	

	Acute Renal Disease
	580.0, 580.1, 580.4, 580.8, 580.9, 581.0, 581.1, 581.2, 581.2, 581.3, 581.8, 581.9, 584.6, 584.7, 584.8, 584.9
	N00.x, N04.x, N08.x, N17.x
	584, 580, 581

	
	
	
	

	Renal Failure
	585, 586.0
	N18.x N19.x
	585

	
	
	
	

	Renal Sclerosis
	587
	N26.x
	NA

	
	
	
	

	Disorders Resulting in Impaired Renal Function
	588.0, 588.1, 588.8, 588.9
	N25.x
	NA

	
	
	
	

	Other Disorders of Kidney, Ureter
	593.1, 593.2, 593.3, 593.5, 593.6, 593.7, 593.8, 593.9
	N13.4, N13.5, N13.7, N28.0, N28.1, N28.80, N28.88
	593

	
	
	
	

	Renal Colic & Urinary Symptoms
	788, 788.1 - .9
	N06.x, N23, N39.2, R30.x, R33, R34, R35.x, R36, R39.x
	788

	
	
	
	

	Transplant
	V42.0
	Z940
	NA


Abbreviations: OHIP, Ontario Health Insurance Plan database; ICD-9-CM International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10 International Classification of Diseases, Tenth Revision

*In work done internally not yet published by Dr. Ruth Hall ≥ 1 codes had a sensitivity of 22.9%, specificity of 87.5% and positive predictive value of 44.4% in Ontario health administrative data against a reference standard of an outpatient chronic eGFR < 60 mL/min per 1.73 m2.
	Appendix D3: Codes used for measures of healthcare access and screening

	MEASURE
	DATABASE
	CODES

	Primary care visit
	OHIP
	A003, A004, A005, A006, A905, A901

	Cardiologist visit
	OHIP
	A145, A603-A608 (including A605 cardio consult and A606), A675, C601-609 (hospital cardiology consult &/or assessment)

	Number of cholesterol tests
	OHIP
	G001, L055, L117, L151 to L156, L243


	Number of creatinine lab tests
	OHIP
	L065, L067, L068

	Cardiac stress test
	CIHI- procedure
	CCP: 03.41, 03.42, 03.43, 03.44

	
	CIHI- procedure
	CCI: 2.HZ.08, 3IP70

	
	OHIP
	G315, G174, G111, J607, J608, J807, J808, G319, J604, J606,J611, J613, J667, J804, J811, J813, J867, J609, J666, J809, J866, G112, J812, J612, G319

	Echocardiogram
	CIHI- procedure
	CCP: 02.82

	
	CIHI- procedure
	CCI: 3IP30

	
	OHIP
	G560, G561, G562, G566, G567, G568, G570, G571, G572, G574, G575, G577, G578, G579, G580, G581



	Carotid ultrasound
	CIHI- procedure
	CCP: 02.81

	
	CIHI- procedure
	CCI: 3JE30

	
	OHIP
	J201, J501, J189, J489, J190, J191, J192, J490, J491, J492




	Appendix D4: Codes used to identify outcomes



	OUTCOME
	DATABASE
	CODES
	VALIDITY*

	Acute dialysis
	OHIP†**

	
	

	Acute kidney injury (which may or may not include dialysis)
	OHIP†**
	
	

	
	CIHI-diagnostic***
	ICD9-CM : 584.5, 584.6, 584.7, 584.8, 584.9 
	Sensitivity: 28.3%

Positive predictive value: 80.2% 

Using Hou criteria as a reference standard (1)

	
	CIHI-diagnostic***
	ICD-10 : N17.x, N19.x, R34.x


	Sensitivity: 80%

Positive predictive value: 60% (2)

	Death
	RPDB
	Vital status field
	Sensitivity 94%

Positive Predictive Value: 100% (3)

	Bowel obstruction (tracer outcome)
	CIHI- diagnostic
	ICD9-CM: 5373, 56030, 56039, 56081, 56089, 5609
	

	
	CIHI- diagnostic
	ICD-10: K315, K564, K565, K566, K913
	


Abbreviations: CIHI, Canadian Institute for Health Information hospital discharge abstract database; OHIP, Ontario Health Insurance Plan database; ICD-9-CM International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10 International Classification of Diseases, Tenth Revision.
*Information regarding specificity and negative predictive value is omitted.  In almost all instances these parameters were high and precise due to the low underlying prevalence of the diagnoses or procedures in the dataset. 
**Evidence of an OHIP code for dialysis 14 days after surgery, regardless if patient admitted to hospital or not.
***Evidence of CIHI code during hospital admission where surgery took place, any diagnostic type.

† Refer to Appendix D5 for list of OHIP renal dialysis codes.

1. Waikar SS, Wald R, Chertow GM, et al. Validity of international classification of diseases, ninth revision, clinical modification codes for acute renal failure. Achieving Data Quality in a Statistical Agency J Am Soc Nephrol. 2006;17:1688-94.

2. So L, Evans D, Quan H. ICD-10 coding algorithms for defining comorbidities of acute myocardial infarction. BMC Health Services Research 2006; 6:161.
3. Jha P, Deboer D, Sykora K, Naylor CD. Characteristics and mortality outcomes of thrombolysis trial        participants and nonparticipants: a population-based comparison. J Am Coll Cardiol 1996;27: 1335-1342.
	Appendix D5 : Dialysis Codes: OHIP Fee Codes

	Acute Hemodialysis

	R849
	Dialysis – Heamodialysis - Initial & acute

	G323
	Dialysis – Haemodialysis - Acute, repeat (max 3)

	G325
	Dialysis – Haemodialysis - Medical component (incl in unit fee)

	G866
	Intermittent hemodialysis treatment centre

	Acute Peritoneal Dialysis

	G330
	Peritoneal dialysis - Acute (up to 48 hrs)

	G331
	Peritoneal dialysis - Repeat acute (up to 48 hrs) max. 3

	Continuous Renal Replacement Therapy

	G082
	Continuous venovenous haemodialfiltration

	G083
	Continuous venovenous haemodialysis

	G085
	Continuous venovenous haemofiltration

	G090
	Veneovenous slow continuous ultrafiltration

	G091
	Continuous arteriovenous haemodialysis

	G092
	Continuous arteriovenous haemodiafiltration

	G093
	Haemodiafiltration - Contin. Init & Acute (repeatx3)

	G095
	Slow Continuous Ultra Filtration - Initial & Acute (repeat)

	CodeG294
	Arteriovenous slow continuous ultrafiltration init and acute

	G295
	Continuous aterivenous haemofiltration initial and acute


N = 33,767
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