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[bookmark: _Toc2007155]Online Resource 1: Description of the IHE Cohort Model of Type 2 Diabetes [18]
[bookmark: _Toc530388332][bookmark: _Toc2007156]Overview
The IHE Cohort Model of T2D was developed to estimate the cost-effectiveness of treatment intervention in T2D. It uses Markov health states to capture the important micro-and macrovascular complications and the premature mortality that may result from T2D. The cycle length is 1 year and the maximum time horizon is 40 years. The model is highly flexible because most model parameters are defined by the user in the input sheet. It can be run with either deterministic settings or stochastic settings in order to account for second-order uncertainty regarding the value of the underlying parameters.
The model was constructed in Microsoft® Excel 2013 with the aid of the built-in VBA. To enhance the flexibility of the model, the input sheet contains a large number of parameters, which need to be defined by the user in order to run the model. These include baseline characteristics of the cohort, a treatment algorithm, unit costs, QoL weights, choice of risk equations and a number of supporting parameters.
The baseline characteristics of the cohort are demographics (e.g., age, gender, ethnicity), biomarkers (such as HbA1c, blood pressure, blood lipids and BMI) and pre-existing complications (for example, microalbuminuria or stroke), all of which are risk factors for complications and premature mortality.
The progression of biomarkers over time is driven by a user-defined treatment algorithm. When medications fail to control HbA1c adequately, doses can be altered and new medications added. The algorithm also includes possible medications for blood pressure, blood lipids and overweight.
The micro- and macrovascular health states in the model were selected to include the most important micro- and macrovascular complications related to T2D. The model uses two parallel Markov chains. The first Markov chain consists of 120 different microvascular health states, which are combinations of stages of retinopathy, nephropathy, and neuropathy. The second Markov chain comprises 100 different macrovascular health states, which are combinations of stages of IHD, MI, stroke and CHF. 
Two identical cohorts are created from the user-defined baseline characteristics. Each cohort is assigned a separate treatment. Treatment effects are applied to the biomarkers and the evolution of biomarkers is modeled annually until the predefined time horizon is reached. The development and progression of complications and mortality is modeled alongside the evolution of biomarkers. Time-varying, annual transition probabilities govern the progression of the cohorts between different health states. The transition probabilities are calculated from the characteristics of the cohort (diabetes duration, demographics, biomarkers, etc.); mortality risk equations from UKPDS 68 or UKPDS 82; macrovascular risk equations from NDR, UKPDS 68 or UKPDS 82; and microvascular risk equations [13, 14, 28-31].
Outcome measures are applied to the cohort in each cycle. Outcomes include survival, life-years, QALYs, direct costs and production losses. Both health gains and costs may be discounted in order to address the time preference for money and health. The treatment algorithm is common to the whole cohort and outcomes related to the treatment algorithm are applied to the entire cohort. Outcomes related to micro- and macrovascular complications are applied separately to each proportion of the cohort. 
[bookmark: _Toc530388333][bookmark: _Toc2007157]Generation of a cohort of hypothetical patients
The user should define a hypothetical cohort of T2D patients by assigning a number of baseline characteristics: demographics, biomarkers, history of complications before diagnosis of diabetes, prevalent diabetes-related microvascular complications and prevalent diabetes related macrovascular complications.
The baseline demographic variables are baseline age, gender, ethnicity distribution (Caucasian, Black, Hispanic and American Indian), smoker and baseline diabetes duration. The baseline biomarkers are HbA1c, SBP, TC, LDL, HDL, triglycerides, BMI, HR, WBC and eGFR. 
The baseline complications before diagnosis are measured as percentages and consist of IHD history, MI history, stroke history, CHF history and atrial fibrillation history. The baseline prevalence of stages of micro- and macrovascular complications related to diabetes are all measured as percentages. The baseline cohort is distributed over the 120 possible microvascular health states and 100 possible macrovascular health states by unweighted multiplication.
[bookmark: _Toc530388334][bookmark: _Toc2007158]Microvascular complications, mortality and risk equations
The microvascular complications are divided into three groups: retinopathy, neuropathy and nephropathy. The model contains six stages of retinopathy (none, BDR, PDR, ME, PDR & ME, SVL), five stages of neuropathy (none, symptomatic neuropathy, PVD [included among the neuropathy health states even though clinically it is a macrovascular health complication], LEA and post LEA) and four stages of nephropathy (none, microalbuminuria, macroalbuminuria, ESRD). In total there are 120 microvascular health states, which are defined as combinations of the microvascular complications.
The cohort can begin with stages of microvascular complications at baseline and it can develop them during the course of the model. Transition from one health state to another is governed by microvascular risk equations. The model uses separate risk equations for each stage of retinopathy, nephropathy and neuropathy IHD, first MI, subsequent MIs, first stroke, subsequent strokes and CHF, either NDR, UKPDS 68 or UKPDS 82 [29-31]. While the microvascular complications differ across the cohort, the demographic characteristics and biomarkers are the same for the entire cohort. The user can choose between two sets of mortality risk equations – either UKPDS 68 or UKPDS 82 [13, 14].
[bookmark: _Toc530388335][bookmark: _Toc2007159]Treatment algorithm
A valid treatment algorithm must be assigned to each of the treatment arms. The key feature of the treatment algorithm is to define a sequence of treatments that will be initiated successively to maintain HbA1c below a user-defined threshold level. The treatment steps in the sequence are defined by an HbA1c switch threshold (when the next treatment step is initiated), initial absolute treatment effects on all biomarkers levels (at the start of each treatment step) and annual ‘drift’ of the biomarker levels (while the treatment is continued). The HbA1c treatment steps also have annual event rates for up to three user-specified grades of hypoglycemia and five other user-specified adverse events. 
In addition, there are separate simpler treatment algorithms for management of blood pressure, blood lipids and obesity. Each of these are defined by a biomarker switch threshold (when the treatment is initiated), initial absolute treatment effects on relevant biomarker levels (at the start of the treatment), and relative treatment effects on the relevant biomarker levels (while the treatment is continued).
[bookmark: _Toc530388336][bookmark: _Toc2007160]Quality of life
[bookmark: _GoBack][bookmark: _Hlk522524711]The QoL function in the model was influenced by the modeling of QoL values that was conducted using data from the CODE-2 study [51], in which multivariate regression techniques and a data set of 4,461 T2DM patients were used to attribute QoL decrements to specific individual patient characteristics, treatment, and health complications. The original equation allowed for separate decrements for a number of micro- and macrovascular complications. There were also decrements for age (per 10 years), diabetes duration (per 10 years), overweight (per BMI over 25) and female gender. The original equation also had decrements for tablet and insulin treatment.
[bookmark: _Hlk522524525][bookmark: _Hlk522524221]In addition, the model equation includes decrements for the micro- and macrovascular complications not included in the original equation. It also includes separate decrements for each HbA1c treatment step, in addition to decrements for tablet and insulin treatment. Decrements for foot ulcers, depression and the combination of symptomatic neuropathy are included in the original equation but not in the model equation. The baseline QoL and the size of decrements are user-defined. Finally, the model subtracts direct user-specified QALY decrements for each episode of the three user-specified grades of hypoglycemia, as well as for each episode of the five user-specified adverse events.
[bookmark: _Toc530388337][bookmark: _Toc2007161]Costs
For each stage of the micro- and macrovascular complication there is a parameter for the direct cost in the first year. If the duration of a stage is longer than 1 year there is another parameter for the direct cost applied during each subsequent year. Each treatment (HbA1c, blood pressure, blood lipids and obesity) also has a parameter for the yearly direct cost. In addition, there are parameters for episode-based direct costs for mild, moderate and severe hypoglycemia, as well as each of the five user-specified adverse events. 
In order to calculate indirect costs, each complication also has a parameter for a reduction in the proportion of people working, measured as a percentage. There are also parameters for episode-based indirect costs for mild, moderate and severe hypoglycemia, as well as each of the five adverse events. The model also allows for the possibility of including net consumption to expand the scope of the societal perspective.
[bookmark: _Toc530388338][bookmark: _Toc2007162]Model outcomes
The model generates a number of different outcomes. Life-years, QALYs and total costs are reported for both treatment strategies and for the increment between the treatments strategies (both with and without discounting). In addition to the total costs, the costs are reported separately for HbA1c treatment, blood pressure treatment, blood lipid treatment, obesity treatment, hypoglycemia, other adverse events, retinopathy, neuropathy and nephropathy, IHD, MI, stroke, CHF, production loss and net consumption.
The incremental cost effectiveness ratio (ICER) for life-years and QALYs is calculated by comparing the incremental cost with the incremental gain. The NMB is calculated by multiplying the incremental QALYs by the WTP per QALY and subtracting the incremental cost. 
Within the model output, the biomarker levels in each cycle for both treatment arms are shown in separate diagrams. The cumulative incidence rates of micro- and macrovascular complications for each treatment strategy are shown in a table and as separate diagrams for each set of complications (together with the cumulative survival). While the diagrams show the cumulative incidence for all cycles the table only displays one cycle at a time. Event rates of hypoglycemia and other adverse events in each cycle for both treatment arms are illustrated in separate diagrams for the resulting adverse events.
[bookmark: _Toc530388339][bookmark: _Toc2007163]Probabilistic sensitivity analysis
The model uses second-order PSA to account for uncertainty in several of the parameters. Note that the second-order PSA does not vary the baseline characteristics of the cohort, namely the demographics, biomarkers, history of complications before diagnosis of diabetes, prevalent diabetes-related microvascular complications or prevalent diabetes-related macrovascular complications.
In the PSA analysis, survival, life-years, QALYs, costs, ICERs and net monetary benefit (NMB) are reported as the mean value with standard errors. In addition, a cost-effectiveness plane, showing the distribution of incremental costs and utilities, relative to the comparator, is also reported. Finally, a cost-effectiveness acceptability curve, illustrating the probability that the intervention arm is a cost-effective alternative to the comparator arm, versus different values for the willingness-to-pay for a QALY, is also reported.



BMI, body mass index; CHF, congestive heart failure; eGFR, estimated glomerular filtration rate; HBA1c, glycated hemoglobin; HDL, high-density lipoprotein; HR, heart rate; IHD, ischemic heart disease; LDL, low-density lipoprotein; MI, myocardial infarction; NMB, net monetary benefit; PSA, probabilistic sensitivity analysis; QALY, quality-adjusted life-year; QoL, quality of life; SBP, systolic blood pressure; TC, total cholesterol; UKPDS, UK Prospective Diabetes Study; VBA, Visual Basic for Applications; WBC, white blood cell count; WTP, willingness-to-pay
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[bookmark: _Toc530388340][bookmark: _Toc2007164]Online Resource 2. Treatment effects based on the SUSTAIN 7 trial [23]
	 Treatment effects
	Semaglutide
	Dulaglutide

	
	0.5 mg
	1.0 mg
	0.75 mg
	1.5 mg

	HbA1c, %
	–1.51 (0.06)
	–1.78 (0.06)
	–1.11 (0.05)
	–1.37 (0.06)

	SBP, mmHg
	–2.44 (0.76)
	–4.88 (0.77)
	–2.16 (0.75)
	–2.86 (0.75)

	TC, mmol/La
	–0.18 (0.04)b
	–0.14 (0.05)b
	–0.07 (0.05)b
	–0.07 (0.05)b

	LDL, mmol/La
	–0.08 (0.04)b
	–0.01 (0.04)b
	0.02 (0.04)b
	0.02 (0.04)b

	HDL, mmol/La
	–0.01 (0.01)b
	0.02 (0.01)b
	0.02 (0.01)b
	0.02 (0.01)b

	TG, mmol/La
	–0.16 (0.03)b
	–0.25 (0.03)b
	–0.16 (0.03)b
	–0.16 (0.03)b

	BMI, kg/m2
	–1.63 (0.10)
	–2.33 (0.10)
	–0.82 (0.10)
	–1.08 (0.10)

	eGFR, mL/min/1.73m2
	–2.42 (0.48)b
	–2.80 (0.49)b
	–3.51 (0.47)b
	–3.51 (0.47)b

	Non-severe hypoglycemic events, per patient-year
	0.01 (0.001c)b
	0.03 (0.003c)b
	0.01 (0.001c)b
	0.01 (0.001c)b

	Severe hypoglycemic events, per patient-year
	0 (0)b
	0.004 (<0.001c)b
	0 (0)b
	0.008 (<0.001c)b


aValues have been converted from mg/dL to mmol/L by multiplying the mg/dL values with 0.0259 (TC, HDL, LDL) and 0.0113 (TG). bSource data on file. cSE unavailable, assumed to be 10% of the mean value. Treatment effects are based on a 40-week treatment period and 5-week follow-up period. BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high density lipoprotein; LDL, low density lipoprotein; SE, standard error; SBP, systolic blood pressure; TC, total cholesterol; TG, triglycerides.




[bookmark: _Toc530388341][bookmark: _Toc2007165]Online Resource 3. HRQoL decrements from various complications
	Type
	HRQoL
	Source

	Baseline HRQoL level 
	1.027 (0.027)
	[51]

	HRQoL decrements
	
	

	Diabetic complication
	
	

	Retinopathy − background, and ME
	−0.040 (0.004)
	[68]

	Retinopathy − PDR
	−0.070 (0.007)
	[68]

	Severe visual loss
	−0.050a (0.005)
	[39, 69]

	Symptomatic neuropathy
	−0.084 (0.014)
	[51]

	Peripheral vascular disease
	−0.061 (0.015)
	[51]

	LEA (current + subsequent years)
	−0.272 (0.029)
	[39, 69]

	Microalbuminuria
	0
	[51]

	Macroalbuminuria
	−0.048 (0.022)
	[51]

	End-stage renal disease
	−0.263b (0.026)
	[39, 69]

	IHD 
	−0.041 (0.004)
	[39]

	MI (initial year)
	−0.041 (0.004)
	[39]

	MI (subsequent years)
	−0.0012 (0.000)
	[39]

	Stroke (initial year)
	−0.052 (0.005)
	[39]

	Stroke (subsequent years)
	−0.040 (0.004)
	[39]

	CHF
	−0.064 (0.006)
	[39]

	Population characteristics
	
	

	Per every 10 years increase in age
	−0.024 (<0.001)
	[51]

	Female
	−0.093 (0.009)
	[51]

	Per every additional 10 years of diabetes 
	−0.016 (0.001)
	[51]

	Per unit increase in BMI over 25 
	−0.006 (0.001)
	[51]

	Hypoglycemic events 
	
	

	Non-severe hypoglycemia
	−0.014 (0.001)
	[39, 69]

	Severe hypoglycemia
	−0.047 (0.005)
	[39, 69]


aUtility decrement associated with blindness. bUtility decrement associated with renal failure. HRQoL is reported as a baseline HRQoL value minus the totality of HRQoL decrements resulting from micro- and macrovascular complications, age, gender, diabetes duration and obesity. Values reported are means (10% standard error). In addition, QALY decrements, based on data from the study by Currie et al. [70], were assumed for each type of hypoglycemia (non-severe and severe) and multiplied by the number of events. Costs and HRQoL weights were applied to the cohort in each cycle. The decrement incurred from a complication occurring during one cycle was assumed to remain throughout the model’s time horizon. The combination of disutilities from differing complications is additive (not multiplicative), because the disutility values from the various disutility studies are often derived with linear regression analysis, e.g. in the frequently used CODE-2 study [51]. A similar methodology was applied in the UKPDS economic model [13]. CHF, congestive heart failure; HbA1c, glycated hemoglobin; HRQoL, health-related quality of life; IHD, ischemic heart disease; LEA, lower-extremity amputation; ME, macular edema; MI, myocardial infarction; PDR, proliferative diabetic retinopathy; QALY, quality-adjusted life-years; UKPDS, United Kingdom Prospective Diabetes Study
[bookmark: _Toc530388342][bookmark: _Toc2007166]Online Resource 4. Cost for diabetes-related complications in first and subsequent years
	State of complication
	Costs, CAD
	Source

	
	First year
	Subsequent years
	

	Stages of retinopathy
	
	
	

	Background DR
	640a
	73a
	[52]

	PDR
	640a
	73a
	[52]

	ME
	832a
	73a
	[52]

	Proliferative DR and ME
	832a
	73a
	[52]

	Severe vision loss
	3,258b
	2,322b
	[39]

	States of neuropathy
	
	
	

	Symptomatic neuropathy
	915a
	1,147a
	[52]

	PVD
	131a
	131a
	[52]

	LEA
	41,143c
	5,635c
	[39]

	States of nephropathy
	
	
	

	Microalbuminuria
	82a
	0
	[52]

	Macroalbuminuria
	114a
	0
	[52]

	ESRD
	26,398d
	11,981d
	[39]

	Macrovascular complications
	
	
	

	MI (first and second)
	19,472
	3,045
	[39]

	Stroke (first and second)
	26,523
	3,680
	[39]

	IHD
	6,094
	3,519
	[39]

	HF
	17,813e
	4,994e
	[39]


aSource in 2012 USD converted to 2012 Canadian dollars and then inflated to 2017 prices using Canadian Consumer Price Index for Health and personal care from http://www5.statcan.gc.ca. bCost for blindness. cCost for amputation. dCost for renal failure. eCost for heart failure. For each micro- and macrovascular complication, a direct cost for the first year and for each subsequent year was assumed in the simulations. The cost for the first year reflects the costs that occur during the event year, while the cost for each subsequent year reflects an average yearly cost for the state. Costs were obtained from CADTH Therapeutic Review: New Drugs for Type 2 Diabetes: 2017 [39] and for those complications where cost data were missing, estimates of costs based on Ward et al. 2014 [52] were used. The costs by type of diabetic complication and first and subsequent years, respectively, are presented. Costs are presented in 2017 Canadian dollars. CAD, Canadian dollars; CADTH, Canadian Agency for Drugs and Technologies in Health; DR, diabetic retinopathy; ESRD, end-stage renal disease; HF, heart failure; IHD, ischemic heart disease; LEA, lower-extremity amputation; ME, macular edema; MI, myocardial infarction; PDR, proliferative diabetic retinopathy; PVD, peripheral vascular disease.

[bookmark: _Toc530388343][bookmark: _Toc2007167]Online Resource 5. Cost per hypoglycemic event [67] 
	Type of hypoglycemic event
	Direct healthcare costs, CAD
	Costs of lost production, CAD
	Source

	Non-severe
	0
	0
	Assumption

	Severe
	2,142
	1,895
	


CAD, Canadian dollars

[bookmark: _Toc530388344][bookmark: _Toc2007168]Online Resource 6. Average treatment cost per patient per year
	Cost, CAD
	Semaglutide
	Dulaglutide
	NPH insulin

	Drug 
	2,544
	2,544
	757a

	Needles 
	-
	-
	177

	Test strips
	-
	-
	325

	Total per year
	2,544
	2,544
	1,259a


aDependent on mean patient weight in the SUSTAIN 7 trial: 95.2 kg [23]. Insulin NPH was employed as the insulin treatment for the subsequent years of the patient’s life included in the base case [51]. For this treatment, a dosage of 0.75 IU/kg and CAN 0.029/IU was assumed [39], using body weight (kg) at baseline for the two trial cohorts. The consumption of one needle (NovoFine® 32G Tip etw x 6 mm 0.49/needle) and one test strip (SMGB-test strips CAN 0.89/test) per day was assumed for the basal insulin treatment [39]. CAD, Canadian dollars; IU, international units; NPH, neutral protamine Hagedorn.

[bookmark: _Toc530388345][bookmark: _Toc2007169]Online Resource 7. Production loss assumptions for diabetic complications
	Type
	Production loss
(% of days absent from work)
	Source

	Diabetic complication
	
	

	Retinopathy − background, and ME
	0
	Assumption

	Retinopathy − PDR
	0
	Assumption

	ME
	0
	Assumption

	Severe visual loss
	30
	[53]

	Symptomatic neuropathy
	15.2
	[71]*

	PVD
	33.9
	[71]*

	LEA 
	39.1
	[71]*

	Post-LEA
	35.5
	[71]*

	Microalbuminuria
	0
	Assumption

	Macroalbuminuria
	0
	Assumption

	ESRD
	36.9
	[71]*

	IHD 
	24.6
	[71]*

	MI 
	24.6
	[71]*

	Post-MI 
	25.6
	[71]*

	Stroke 
	32.1
	[71]*

	Post-stroke
	37.3
	[71]*

	CHF
	37.4
	[71]*


*Assuming 254 working days in 2017 in Canada [72]. Data on the association between specific diabetic complications and loss of productivity are scarce, and a conservative assumption that loss of productivity due to diabetes was mainly attributed to severe stages of micro- and macrovascular complications was made. Because of the lack of data on productivity loss for Quebec specifically and, to our knowledge, also for rest of Canada, assumptions about productivity loss was based on a Danish register study from 2013 [53]. The aim of this study was to estimate the annual number of days absent from work associated with diabetes-related complications and used registry data from 34,882 individuals, age 18–70 years, with hospital-diagnosed diabetes. CHF, congestive heart failure; ESRD, end stage renal disease; IHD, ischemic heart disease; LEA, lower extremity amputation; ME, macular edema; MI, myocardial infarction; PDR, proliferative diabetic retinopathy; PVD, peripheral vascular disease.
[bookmark: _Toc530388346][bookmark: _Toc2007170]Online Resource 8. Expected full-time salary and expected employment ratio by gender and age group
	Age interval (years)
	Expected full-time salary (CAD)
	Expected employment-to-population proportion (%)

	 
	Female
	Male
	Female
	Male

	0–19 
	30,227
	34,748
	46
	39

	20–24 
	30,227
	34,748
	74
	70

	25–29 
	51,369
	58,361
	80
	80

	30–34 
	51,369
	58,361
	81
	87

	35–39 
	51,369
	58,361
	82
	86

	40–44 
	51,369
	58,361
	82
	86

	45–49
	51,369
	58,361
	83
	87

	50–54
	51,369
	58,361
	79
	83

	55–59
	46,785
	56,204
	65
	73

	60–64
	46,785
	56,204
	39
	51

	65–69
	46,785
	56,204
	13
	24

	70+
	46,785
	56,204
	4
	7


The loss of productivity, and hence the indirect costs in absolute numbers, depend on age and gender of the cohort in the simulations. The costs of lost productivity for a given diabetic complication will, for example, be higher for a 50-year-old cohort than a 60-year-old cohort because the labor force participation is generally higher among those in the younger-age group than in the older-age group (with the assumption that the expected full-time salary is the same for both groups). CAD, Canadian dollars.


[bookmark: _Toc530388347][bookmark: _Toc2007171]Online Resource 9. Treatment effects associated with initiation of basal insulin
	
	Basal insulin – 
base case
	Basal insulin – 
scenario analysis

	HbA1c (%)
	Adjusted to 8%
	-1.63 (0.16)a

	SBP (mmHg)
	0 (0)
	0 (0)

	TC (mmol/L)b
	0 (0)
	0 (0)

	LDL (mmol/L)b
	0 (0)
	0 (0)

	HDL (mmol/L)b
	0 (0)
	0 (0)

	TG (mmol/L)b
	0 (0)
	0 (0)

	BMI (kg/m2)
	Revert to baseline BMI

	Revert to baseline BMI with an addition of 0.96 in BMIc

	eGFR (ml/min/1.73m2)
	0 (0)
	0 (0)

	Non-severe hypoglycemic events (per patient-year)
	7.01 (0.7)
	7.01 (0.7)

	Severe hypoglycemic events (per patient-year)
	0.006 (0.006)
	0.006 (0.006)


Data are presented as mean (SE), sourced from Willis et al. 2017 [50]. When SEs were unavailable, they were assumed to be 10% of the mean value. aValues estimated using the CORE specification equation for insulin-naïve patients, based on Willis et al. 2017; bValues have been converted from mg/dL to mmol/L by multiplying the mg/dL values with 0.0259 (TC, HDL, LDL) and 0.0113 (TG).  cValues estimated using the CORE specification equation for insulin-naïve patients based on Willis et al. 2017: when the GLP-1RA treatment is discontinued the BMI is assumed to revert to the baseline value and then increase by the weight gain associated with insulin. BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; GLP-1RA, glucagon-like peptide-1 receptor agonist; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure; SE, standard error; TC, total cholesterol; TG, triglycerides.



[bookmark: _Toc530388348][bookmark: _Toc2007172]Online Resource 10. Cumulative incidences of micro- and macrovascular complications at the end of the simulation
	
	Deterministic base case

	
	Semaglutide 
0.5 mg
	Dulaglutide
0.75 mg
	RRR
	Semaglutide 
1.0 mg
	Dulaglutide
1.5 mg
	RRR

	Microvascular complications, %

	Retinopathy
	
	
	
	
	
	

	Background diabetic retinopathy
	28.0
	28.4
	1.70
	27.8
	28.1
	1.10

	PDR
	1.4
	1.4
	1.60
	1.4
	1.4
	0.80

	ME
	15.3
	15.7
	2.50
	15.2
	15.4
	1.60

	PDR & ME
	1.6
	1.6
	2.80
	1.6
	1.6
	1.70

	Severe visual loss
	4.9
	5.1
	3.30
	4.9
	5.0
	2.10

	Neuropathy
	
	
	
	
	
	

	Symptomatic
	17.1
	17.3
	1.10
	17.0
	17.2
	0.90

	Peripheral vascular disease
	30.3
	30.2
	–0.30
	30.4
	30.2
	–0.40

	LEA
	20.0
	20.1
	0.60
	19.9
	20.0
	0.30

	Nephropathy
	
	
	
	
	
	

	Microalbuminuria
	38.3
	38.8
	1.20
	38.1
	38.5
	1.00

	Macroalbuminuria
	12.2
	12.4
	2.00
	12.0
	12.2
	1.60

	End-stage renal disease
	5.5
	5.6
	2.50
	5.4
	5.5
	1.90

	Macrovascular complications, %
	
	
	
	
	
	

	IHD
	28.4
	28.1
	–1.1
	28.2
	28.4
	0.80

	First MI
	25.0
	24.8
	–0.5
	24.7
	25.0
	1.20

	Second or subsequent MI
	3.5
	3.5
	–0.3
	5.4
	5.5
	1.70

	First stroke
	11.7
	11.7
	0.5
	11.4
	11.8
	3.10

	Second or subsequent stroke
	3.5
	3.5
	0.5
	3.4
	3.5
	2.70

	Congestive heart failure
	13.8
	13.9
	0.3
	13.8
	13.9
	0.50


IHD, ischemic heart disease; LEA, lower-extremity amputation; ME, macular edema; MI, myocardial infarction; PDR, proliferative diabetic retinopathy; RRR, relative risk reduction.

[bookmark: _Toc530388349][bookmark: _Toc2007173]Online Resource 11. Diabetes Modeling Input Checklist [40]
	Model input
	Checkbox
	Comments

	Simulation cohort
	
	

	Baseline age
	
	

	Ethnicity/race
	
	

	BMI/weight
	
	

	Duration of diabetes
	
	

	Baseline HbA1c, lipids and blood pressure
	
	

	Smoking status
	
	

	Comorbidities
	
	

	Physical activity
	x
	NA

	Baseline treatment
	x
	NA: the model simulation starts when the treatment intervention is initiated

	Treatment intervention
	
	

	Type of treatment
	
	

	Treatment algorithm for HbA1c evolution over time
	
	

	Treatment algorithm for other conditions (e.g. hypertension, dyslipidemia, and excess weight)
	x
	Not included in the analysis in order to minimize further complexity

	Treatment initial effects on baseline biomarkers
	
	

	Rules for treatment intensification (e.g. the cutoff HbA1c level to switch the treatment, the type of new treatment, and whether the rescue treatment is an addition or substitution to the standard treatment)
	
	

	Trajectory biomarkers, BMI, smoking, and any factors that are affected by treatment
	
	NA for smoking as it does not change over time

	Cost
	
	

	Differentiated by acute event in first year and subsequent years
	
	

	Cost of intervention and other costs (e.g. managing complications, adverse events, and diagnostics)
	
	

	Please report unit prices and resource use separately and give information on discount rates applied
	
	

	Health state utilities
	
	

	Operational mechanics of the assignment of utility values 
(i.e. utility- or disutility-oriented)
	
	

	Management of multihealth conditions
	x
	

	General model characteristics
	
	

	Choice of mortality table
	x
	NA as risk for mortality is governed by the UKPDS 82 equations

	Choice and source of risk equations
	
	UKPDS 68 and 82 are used in the base case. WESDR and REP are used for microvascular risks

	If microsimulation: number of 
Monte Carlo simulations conducted 
and justification
	NA
	

	Components of model uncertainty being simulated (e.g. risk equations, risk factors, trajectories, costs, and treatment effect); number of simulations and justification
	
	


BMI, body mass index; HbA1c, glycated hemoglobin; NA, not applicable; REP, Rochester Epidemiology Project; UKPDS, UK Prospective Diabetes Study; WESDR, Wisconsin Epidemiological Study of Diabetic Retinopathy
[bookmark: _Toc530388350][bookmark: _Toc2007174]Online Resource 12. CHEERS checklist [41]
	Section/item
	Item
	Recommendation
	Reported in

	Title and abstract
	
	
	

	Title
	1
	Identify the study as an economic evaluation, or use more specific terms such as ‘cost-effectiveness analysis’ and describe the interventions compared
	Title

	Abstract
	2
	Provide a structured summary of objectives, perspective, setting, methods (including study design and inputs), results (including base case and uncertainty analyses), and conclusions
	Abstract

	Introduction
	
	
	

	Background and objectives
	3
	Provide an explicit statement of the broader context for the study. Present the study question and its relevance for health policy or practice decisions
	Introduction

	Methods
	
	
	

	Target population and subgroups
	4
	Describe characteristics of the base case population and subgroups analyzed including why they were chosen
	Methods

	Setting and location
	5
	State relevant aspects of the system(s) in which the decision(s) need(s) to be made
	Introduction

	Study perspective
	6
	Describe the perspective of the study and relate this to the costs being evaluated
	Introduction

	Comparators
	7
	Describe the interventions or strategies being compared and state why they were chosen
	Introduction

	Time horizon
	8
	State the time horizon(s) over which costs and consequences are being evaluated and say why appropriate
	Methods

	Discount rate
	9
	Report the choice of discount rate(s) used for costs and outcomes and say why appropriate
	Table 1

	Choice of health outcomes
	10
	Describe what outcomes were used as the measure(s) of benefit in the evaluation and their relevance for the type of analysis performed
	Methods

	Measurement of effectiveness
	11a
	Single study–based estimates: describe fully the design features of the single effectiveness study and why the single study was a sufficient source of clinical-effectiveness data
	Not applicable

	Measurement and valuation of preference-based outcomes
	12
	If applicable, describe the population and methods used to elicit preferences for outcomes
	Not applicable

	Estimating resources and costs
	13b
	Model-based economic evaluation: describe approaches and data sources used to estimate resource use associated with model health states. Describe primary or secondary research methods for valuing each resource item in terms of its unit cost. Describe any adjustments made to approximate to opportunity costs
	Methods, Online Resources 4–5

	Currency, price date, and conversion
	14
	Report the dates of the estimated resource quantities and unit costs. Describe methods for adjusting estimated unit costs to the year of reported costs if necessary. Describe methods for converting costs into a common currency base and the exchange rate
	Methods, Online Resources 4–5

	Choice of model
	15
	Describe and give reasons for the specific type of decision-analytic model used. Providing a figure to show model structure is strongly recommended
	Introduction, Figure 1

	Assumptions
	16
	Describe all structural or other assumptions underpinning the decision-analytic model
	Table 1

	Analytic methods
	17
	Describe all analytic methods supporting the evaluation. This could include methods for dealing with skewed, missing, or censored data; extrapolation methods; methods for pooling data; approaches to validate or make adjustments (e.g. half-cycle corrections) to a model; and methods for handling population heterogeneity and uncertainty
	Methods, Tables
3–4, Figures 2–3

	Results
	
	
	

	Study parameters
	18
	Report the values, ranges, references and, if used, probability distributions for all parameters. Report reasons or sources for distributions used to represent uncertainty where appropriate. Providing a table to show the input values is strongly recommended
	Tables 3–4, Online Resources 1–10

	Incremental costs and outcomes
	19
	For each intervention, report mean values for the main categories of estimated costs and outcomes of interest, as well as mean differences between the comparator groups. If applicable, report incremental cost-effectiveness ratios
	Results, Tables 3–4

	Characterizing uncertainty
	20b
	Model-based economic evaluation: Describe the effects on the results of uncertainty for all input parameters, and uncertainty related to the structure of the model and assumptions
	Results,
Table 4,
Figure 3

	Characterizing heterogeneity
	21
	If applicable, report differences in costs, outcomes, or cost-effectiveness that can be explained by variations between subgroups of patients with different baseline characteristics or other observed variability in effects that are not reducible by more information
	Results,
Table 4,
Figure 3

	Discussion
	
	
	

	Study findings, limitations, generizability, and current knowledge
	22
	Summarize key study findings and describe how they support the conclusions reached. Discuss limitations and the generalizability of the findings and how the findings fit with current knowledge
	Discussion

	Other
	
	
	

	Source of funding
	23
	Describe how the study was funded and the role of the funder in the identification, design, conduct, and reporting of the analysis. Describe other nonmonetary sources of support
	Compliance with Ethical Standards, Acknowledgments

	Conflicts of interest
	24
	Describe any potential for conflict of interest among study contributors in accordance with journal policy. In the absence of a journal policy, we recommend authors comply with International Committee of Medical Journal Editors’ recommendations
	Compliance with Ethical Standards





