S1Appendix: Supplementary Methods
Vibration Controlled Transient Elastography (VCTE)

[bookmark: _GoBack]Obesity can reduce the reliability of VCTE defined by the ability to obtain a valid result as well as a set of 10 valid measurements with an interquartile range < 30% of the median liver stiffness measurement value . We studied the success of VCTE examinations in a prospective cohort of 164 patients. An unreliable VCTE result was obtained in 26.8% of examinations. An unreliable result does not, in and of itself, imply increased risk of advanced fibrosis.[1] As such, patients with failed VCTE  are evaluated by either liver biopsy or NFS depending on the strategy arm without modification of their pretest probabilities.  These patients are assessed by liver biopsy in our model.   The cost of each VCTE examination is $100USD (2014), which includes training and startup costs. [2]



NAFLD Fibrosis Score (NFS)

	It is assumed that given the prior evaluation received by the patients in our model, the data needed for NFS is available at the time of clinical evaluation. These data include age, body mass index, diabetes, AST, ALT, platelet count and albumin. We employed the 0.676 cut-off to optimize NFS test characteristics given that the prevalence of advanced fibrosis in our sample exceeds 15%.[3]  The rate of low, indeterminate and high risk results was derived from a prospective study of 164 patients with NAFLD at our center as well as the original NFS manuscript.[3] As described in our previous analysis,[4] Dr. Angulo provided us with the raw data from his landmark study in order to determine the rate of indeterminate results given the prevalence of simple steatosis and NASH without advanced fibrosis in our study. These results are provided in Table 1. 



Liver Biopsy

	In this model, patients with NASH without advanced fibrosis who have false positive findings of advanced fibrosis on liver biopsy experience two costs associated with false positive results: the cost of annual specialist follow up and cirrhosis care as well as the lost effect of Vitamin E therapy. Similarly, patients with NASH who have false negative results of simple steatosis are not treated with Vitamin E. Patients with advanced fibrosis who have false negative results of  NASH are treated with vitamin E but receive no benefit. The test characteristics of liver biopsy after a non-invasive test for fibrosis are unknown. Accordingly, for the strategies in our model that employ liver biopsy for patients with indeterminate results, it was assumed that biopsy test characteristics after non-invasive tests were perfect. The liver biopsy mortality rate is assumed to be 0.14%.[5] The cost of biopsy is $1,558 (1168 - 1948) USD (2014).[6] The cost of a fatal complication from liver biopsy is estimated to be $146,223 (2014 USD).[7]  



Transition probabilities: 

	The transition probabilities are detailed in Supplementary Table 1.  Ranges were derived from the references listed. When high quality data from population-wide sources were available, beta distributions were used.[8] Beta distributions provide a probability density function between 0 and 1 with a parabola shaped by the probability given by the estimate. When drawn from beta distributions, the ranges listed reflect + two  standard deviations. When single center estimates or author assumptions were available, a triangular distribution was employed reflecting the published range or a range of + 20% when one estimate was available.

The annual mortality rate was abstracted from the Center for Disease Control population-based life table and converted to a rate.[9] Thereafter it was multiplied by the standardized mortality ratio for a patient with NAFLD/NASH  - 1.34 (95% CI: 1.003–1.76) - and converted back to an annual probability of mortality for patients with NAFLD and NASH.[10] Survival for patients with advanced fibrosis and compensated cirrhosis treated in a similar fashion, by adjusting CDC data with a mortality hazard ratio derived from a defined cohort of patients with NAFLD and advanced fibrosis or compensated cirrhosis - 3.28 (95% CI 2.27-4.76).[11] Mortality rates for decompensated cirrhosis[12,13], hepatocellular carcinoma[14] and post-transplantation[15,16] were independent of CDC data and abstracted from the relevant literature as listed in Supplementary Table 1. 

Given the wide variability of treatment options for hepatocellular carcinoma, this model used generalizable data abstracted from actual care on a population level as recorded by the Surveillance, Epidemiology, and End Results (SEER) database. Using SEER, transition probabilities, treatment decisions and costs are divided by the stage of disease into nationally representative per-patient averages. In our model, the major branch points for state-transition were transplantation, resection, chemotherapy and palliative care. The transitions are not exclusive of local therapy such as transarterial chemoembolization or radiofrequency ablation which are utilized for each stage and contribute to the costs recorded in SEER. The model assumed that patients receiving chemotherapy would receive sorafenib which has emerged as the standard of care for chemotherapy candidates.

	Patients were considered candidates for transplantation until age 65. Candidates for transplantation had decompensated cirrhosis and/or hepatocellular carcinoma. Once a patient under the age of 65 developed such an indication, they were considered for the transplant wait-list. The rate of rejection from the waitlist for patients with NAFLD has been assessed once previously at a large transplant center. This data was incorporated in a beta-distribution: 47.6 % (196/412).[17] 



Costs: 

	Costs are detailed in supplementary table 2. This model was analyzed from the perspective of the healthcare system, accounting for direct medical costs alone. Gamma distributions were used for costs because during sensitivity analyses, costs cannot be less than 0 and exhibit a right skew (as often does cost data). Data was preferentially abstracted from primary studies of American healthcare costs, excluding reports of charges.  Population-based averages were utilized for healthcare expenditures at each stage from routine care (for NAFLD, NASH and NASH with advanced fibrosis) to cirrhosis care (e.g. screening tests), stage-specific HCC care, and transplantation. However, where appropriate, additional one-time costs atop routine care (e.g. liver biopsy, specialist visit, medication) supplemented the otherwise average costs. When patients progressed to a more costly state in a given stage, a one-time transition cost equivalent to the differences in  costs between states was assessed. When American data was unavailable, as in the case of VCTE,[18] costs inflated to 2014 dollars in their original currency and then converted to American dollars using the appropriate conversion rates on August 16, 2014.  All costs were rounded to the nearest dollar.


Utilities: 
	Utilities are detailed in supplementary Table 3. Triangular distributions were employed for utilities with multiple estimates in the literature; otherwise for values without published ranges, a distribution of + 20% was assumed. Only patient-derived state-utility estimates were only included.  The utility state associated with NAFLD (bland steatosis) was assumed to be equivalent to the well-state (1.0) without a range. Post-transplant utility was divided into year one and > year 2. It was assumed to be constant for all years after 2.[19-21] When a patient transitioned to a state with lower utility during a given stage, a one-time disutility equivalent to the difference between states was assessed. Liver biopsy was associated with a one-time disutility of 0.005 QALY.[22] Added pill burden from vitamin E and specialist visits were associated with a marginal disutility of 0.001 QALY.[23]	


Data analysis

	For the purpose of a population EVPI calculation we determined likely number of potential subjects for which this model would apply. First, we determined the prevalence of NASH with reference to population data from the US census bureau. In 2013, there were a total of 4,511,845 50 year-old Americans. Though 46% of the population is felt to have NAFLD, the proportion of Americans with NASH (12% or 541,421) was employed for this analysis as these patients are most likely to be detected through liver enzyme evaluations.[24] Second, we assume that the effective lifetime of a technology used for this purpose will be10 years. Thirds, the annual population EVPI was discounted at a rate of 3%.
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Supplementary Table 1:  Reference case estimates and distributions of probabilities used in the model[4]
	Health State
	Estimate (Distribution)
	Reference

	Probability of NAFLD developing  NASH
	0.028 (0.00 – 0.063)
	[25]

	Probability of NAFLD progressing by a fibrosis stage
	0.07 (0.02 – 0.11)
	[26]

	Probability of NASH progressing by a fibrosis stage 
	0.14  (0.07 – 0.21)
	[26]

	Probability of advanced fibrosis progressing to cirrhosis*
	0.072 (0.057 - 0.086)
	[27]

	Probability of NASH regressing to NAFLD
	0.038 (0.00 – 0.09)
	[28]

	Probability of advanced fibrosis regressing to NASH
	0.029 (0.00 – 0.09)
	[28,29]

	Cirrhosis
	
	

	Probability of decompensation
	
	

	     During first year of diagnosis
	0.25 (0.23 - 0.28)
	[30]

	     After first year of diagnosis
	0.055 (0.048 - 0.062)
	[30]

	Probability of developing hepatocellular carcinoma
	0.026 (0.026 - 0.05)
	[31,32]

	Decompensated Cirrhosis
	
	

	Probability of developing hepatocellular carcinoma
	0.026 (0.026 - 0.05)
	[31,32]

	Probability of liver transplant for listed patients
	0.34 (0.32 – 0.37)
	[16] 

	Probability of all cause mortality
	0.16 (0.15-0.38)
	[12,13]

	Post liver transplant
	
	

	Probability of survival during first year
	0.86 (0.86 – 0.87)
	[15]

	Probability of survival after first year
	0.0.93 (0.92 – 0.95)
	[33]

	Hepatocellular Carcinoma (HCC)
	
	

	Localized Stage at diagnosis*
	0.57 (0.46 – 0.68)
	[34]

	    Transplant (Age < 65)
	0.04 (0.03 – 0.05)
	[34]

	    Resection (Age < 65)
	0.12 (0.11 – 0.14)
	[34]

	    Resection (Age > 65)
	0.10 (0.09 – 0.12)
	[34]

	    Mortality
	0.23 (0.20 – 0.26)
	[14]

	Regional Stage at diagnosis
	
	

	    Resection (Age < 65)
	0.065 (0.05 – 0.08)
	[34]

	    Resection (Age > 65)
	0.0092  (0.005 – 0.014)
	[34]

	    Sorafenib
	0.15 (0.14 – 0.16)
	[34]

	    Mortality
	0.21 (0.18 – 0.24)
	[14]

	Distant Stage at diagnosis*
	0.19 (0.15 – 0.22)
	[34]

	   Sorafenib
	0.25 (0.20 – 0.30)
	[34]

	   Mortality during first year of sorafenib
	0.56 (0.50 - 0.62)
	[35]

	   Transition to palliative care from sorafenib
	0.9
	assumption

	   Mortality after first year of sorafenib
	0.85 
	[35] / assumption

	   Mortality during palliative care
	0.94 (0.92 – 0.96)
	[14]



NAFLD = Nonalcoholic Fatty Liver Disease , NASH = Nonalcoholic Steatohepatitis
All estimates are assessed in the probabilistic decision model using beta distributions except where an (*) indicates a triangular distribution.



	Supplementary Table 2: Estimated Costs 
in 2014 US dollars 
	 
	 
	 
	 

	
	Estimate
	Range
	Reference

	Annual Costs
	
	
	 

	Routine specialist care 
(no therapy)
	244
	90 – 537
	[36]

	Compensated Cirrhosis
	1,268
	742 – 1,793
	[6,36,37]

	Decompensated cirrhosis
	16,263
	13,011 – 40,198
	[6,36,37]

	Specialist Annual Visit
	249
	199 – 299
	[38]

	Vitamin E
	70
	70 – 164
	[39]

	Lifestyle modifications
	1,877
	1,502 – 2,252
	[40,41]

	Hepatocellular Carcinoma
	
	
	 

	First year of diagnosis
	41,460
	29,141 – 51592
	[37,42,43]

	Localized 
	42,645
	38,380 – 46,910
	[37,42,43]

	Regional 
	39,421
	35,479 – 43,363
	[37,42,43]

	Distant
	33,064
	29,758 – 41,580
	[37,42,43]

	Distant - Sorafenib
	80,117
	64,094 – 96,141
	[21]

	Palliative care
	44,042
	22,021 – 88,083
	[44-46]

	One Time Costs
	
	
	 

	Vibration-Controlled Transient-Elastography
	100
	80 – 120
	[18]

	Liver Biopsy
	1,558
	1,168 – 1,948
	 [6]

	Liver resection
	40,156
	20,078 – 80,311
	[44-46]

	Liver Transplant (First Year)
	318,157
	247,679 – 318,157
	[34,47]

	Death from any cause
	57,088
	35,987 – 61,088
	[48,49]



All costs are assessed in the probabilistic decision model using gamma distributions. All costs were used in the previously published microsimulation model.[4]







	Supplementary Table 3: Health State quality of life weights 
	 
	 
	 
	 

	Health State
	Estimate 
	Range
	Reference 

	Nonalcoholic Fatty Liver Disease
	1
	*
	
	assumption

	Nonalcoholic Steatohepatitis
	0.95
	0.90 – 1.0
	[19]

	Well with Advanced Fibrosis
	0.92
	0.65 – 0.95
	[50,51]

	Compensated cirrhosis
	0.78
	0.71 – 0.89
	[19,50-52]

	Decompensated cirrhosis
	0.6
	0.46 – 0.71
	[50-54]

	Liver transplant (1st year)
	0.69
	0.55 – 0.78
	[54]

	Liver transplant (2nd year)
	0.79
	0.62 – 0.79
	[19,52,54]

	Hepatocellular Carcinoma (HCC)
	0.65
	0.52 – 0.78
	[52]

	Decompensated cirrhosis and HCC
	0.57
	0.46 – 0.68
	[55]

	Palliative care
	0.40
	0.32 – 0.48
	[55]


	
All estimates are assessed in the probabilistic decision model using triangular distributions. All utilities were used in the previously published microsimulation model.[4]
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