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A.1 Estimation of Model Inputs
Estimation of Transition Probabilities
Complications
Short run complications from aspiration therapy or bariatric surgery could occur after treatment in year 1. As the A-tube is regularly replaced and remains inside patient’s body, we assumed that patients faced a risk of long run complications from aspiration therapy every year they were on the treatment. We assumed that this risk was equal for each year on aspiration therapy. The risk of annual major and minor complications (3.7% and 9.8%, respectively) was based on Nystrom et al. (2018) (1). Meanwhile,  risk of complications after bariatric surgery were obtained from the most recent, high quality randomized controlled trial comparing gastric bypass with sleeve gastrectomy (2) (results using data on complication risks from another recent, high-quality randomized controlled trial are shown in section A.3 below).  As data on long-run complication risks from these randomized controlled trials was only available for the first 5 years, we assumed that the risk of long-run complications with bariatric surgery occurred in years 1 to 5.  
Discontinuation of Treatment
In our model, the probability of discontinuation of aspiration therapy is based on Nystrom et al. (2018) (1)—0.09, 0.16, 0.16 and 0.17 in years 1 through 4, respectively. Given the lack of data beyond the fourth year, we assumed that patients who continued on the therapy for 4 years remained on it for the rest of their life. This is plausible as these patients would have both tolerated the therapy and responded to it. Gastric bypass is rarely reversed and sleeve gastrectomy is irreversible. Hence, reversal of these procedures was not modelled.
During the time that patients discontinue aspiration therapy, we assumed that they would experience BMI increase of a magnitude similar to that of an obese individual (BMI >=30 kg/m2) who does not undergo weight loss treatment, namely, a BMI increase of 0.175kg/m2 each year (3). 
Estimation of Transition Probabilities
To obtain transition probabilities across BMI health states, we simulated a hypothetical cohort of 1000 patients with BMI 35-55 kg/m2 such that the proportion of patients in Obese 2 and Obese 3 categories mimicked the actual proportions among US obese adults, i.e., 56% and 44%, respectively(4). Next, for each procedure, we converted the weight loss effects measured in annual mean %EWL obtained from the literature into average annual change in BMI[footnoteRef:1]. The estimated change in BMI was then applied to the initial BMI for each individual to obtain the BMI at the end of each year. Finally, transition probabilities across BMI states were estimated as the proportion of patients in each BMI state who move to each of the other BMI states.  Beyond the 4-5-year time period for which weight loss effect data are available, we assumed that the BMI remains unchanged for patients who continued treatment. Hence, probability of transition from one BMI state to another for these patients is zero. Among patients who discontinue treatment in years 1-4, we assumed an annual BMI increase of 0.175kg/m2 (average increase for obese individuals who do not undergo treatment) and applied the similar calculation for transition probabilities described above.  [1:  %EWL was converted into change in BMI using the formula:  . As is frequently done in the literature, BMI of 25 kg/ m2, the upper bound normal BMI, was used as the target BMI)(5).
] 



Estimation of costs
Costs of Follow up, Maintenance and Discontinuation of Treatment
Patients who are treated with aspiration therapy require 8 follow-up visits in year 1 and 4 visits each year beyond year 1 (6). For patients undergoing bariatric surgery, follow up visits were based on recommendations by the American Society for Metabolic and Bariatric Surgery’s clinical practice guidelines (7). Gastric bypass patients require 5 visits in year 1, 3 visits in year 2 and 2 visits year 3 onwards. Sleeve gastrectomy patients require fewer follow-up visits: 5 visits in year 1, 2 visits in year 2 and 1 visit year 3 onwards. Patients on aspiration therapy also incur costs of replacement of A-tube and external connector. We accounted for a 40% probability of replacement of A-tube every 4 years (corresponding to an annual probability of 12%) as found by Nystrom et al. (2018)(1) and replacement of external connector every 6 weeks (8). We assumed the cost of replacement of A-tube was half the cost of the initial procedure as the A-tube is replaced at the same stoma site (8) and the cost of A-tube removal was 1/4th that of the initial procedure; these costs were varied in the sensitivity analyses. 
Estimation of Effectiveness
Disutility from Treatment
Following other published studies, we assumed that disutility associated with bariatric surgery and its major complications lasted for 6 weeks while disutility from any minor complications lasted for 4 weeks (9). No data were available on disutility associated with aspiration therapy. However, as aspiration therapy is less invasive and recovery after the procedure is faster (10), we assumed disutility due to the initial procedure and its complications was half of the respective utility decrements for bariatric surgery and only lasted for 4 weeks.

A.2 Results for alternative scenarios of discontinuation of Aspiration therapy
We varied the proportion of patients who discontinue aspiration therapy after 4 years (25%, 75% and 100% versus 47% in base case). In all scenarios, aspiration therapy remained dominated by bariatric surgery and was cost-effective relative to no treatment.

Table A.2.1: Incremental Cost-Effectiveness Results, alternative discontinuation rates of aspiration therapy
	Scenario
	Aspiration therapy compared with bariatric surgery
	Aspiration therapy compared with no treatment

	25% discontinue after year 4
	Dominated
	$16,574/QALY

	47% discontinue after year 4 (base case)
	Dominated
	$17,549/QALY

	75% discontinue after year 4
	Dominated
	$20,077/QALY

	100% discontinue after year 4
	Dominated
	$27,560/QALY 


All costs are in 2017 US dollars (US$). ICER = incremental cost-effectiveness ratio.


A.3 Results using alternate source of data on bariatric surgery-related complication risks
We first used data on complication risks from a second, recent, high-quality randomized controlled trial comparing gastric bypass and sleeve gastrectomy (11) (Table A.3.1). This study only reported short and long-run reoperative events; minor complications not requiring surgical or endoscopic intervention were not reported. Consequently, for this analysis, it was assumed that there were no minor complications. Next, we used meta-analytic estimates for short-run complications from Osland et al. 2016 (12) (Table A.3.2). These short-run estimates were complemented with meta-analytic estimates for long-run complication risks from Osland et al. 2016 (13). In both these analyses, our base case results continued to hold, namely, aspiration therapy was dominated by bariatric surgery and gastric bypass was the most cost-effective treatment.
Table A.3.1: Incremental Cost-Effectiveness Results, data on bariatric surgery-related complication risks from second randomized controlled trial 
	Strategy
	Cost (US$)
	Incremental Costs (US$)
	Effectiveness
	Incremental Effectiveness
	ICER (US$/QALY)

	No treatment
	117,357
	-
	12.96
	-
	-

	Sleeve Gastrectomy
	122,530
	5,173
	15.11
	2.15
	2,405

	Gastric Bypass
	129,271
	6,741
	15.35
	0.24
	28,531

	Aspiration Therapy
	136,231
	6,961
	14.04
	-1.31
	Dominated

	All costs are in 2017 US dollars (US$). ICER = incremental cost-effectiveness ratio. 










Table A.3.2: Incremental Cost-Effectiveness Results, meta-analytic estimates for bariatric surgery-related complication risks 
	Strategy
	Cost (US$)
	Incremental Costs (US$)
	Effectiveness
	Incremental Effectiveness
	ICER (US$/QALY)

	I. All strategies 
	
	
	
	
	

	No treatment
	117,357
	-
	12.96
	-
	-

	Sleeve Gastrectomy
	119,953
	2,597
	15.11
	2.15
	1,207

	Gastric Bypass
	129,649
	9,696
	15.35
	0.23
	41,777

	Aspiration Therapy
	136,231
	6,582
	14.04
	-1.31
	Dominated

	All costs are in 2017 US dollars (US$). ICER = incremental cost-effectiveness ratio. 





A.4 Results using Monte Carlo Microsimulation
Results from 1000 Monte Carlo microsimulations were similar to those obtained in the base case (Table A.4.1). Aspiration therapy remained dominated by bariatric surgery and gastric bypass was the most cost-effective treatment strategy with an ICER of US$24,633 per QALY gained. Aspiration therapy also remained cost-effective compared with no treatment with an ICER of US$19,396 per QALY gained. Cost-effectiveness acceptability curve using microsimulation shown in Figure A.4.1 indicates that, at the willingness to pay threshold of US$100,000/QALY), gastric bypass was the optimal treatment option in maximum number of iterations (40%). 
Table A.4.1: Incremental Cost-Effectiveness Results, microsimulation
	Strategy
	Cost (US$)
	Incremental Costs (US$)
	Effectiveness
	Incremental Effectiveness
	ICER (US$/QALY)

	Panel A: All strategies 
	
	

	No treatment
	118,360
	-
	13.08
	-
	-

	Sleeve Gastrectomy
	122,771
	4,411
	15.28
	2.20
	2002

	Gastric Bypass
	132,649
	9,878
	15.68
	0.40
	24,633

	Aspiration Therapy
	136,072
	3,423
	13.99
	-1.69
	Dominated

	Panel B: Aspiration therapy vs. No treatment
	
	
	

	No treatment
	118,360
	-
	13.08
	-
	-

	Aspiration Therapy
	136,072
	17,712
	13.99
	0.91
	19,396

	All costs are in 2017 US dollars (US$). ICER = incremental cost-effectiveness ratio











Figure A.4.1: Cost-Effectiveness Acceptability Curve with microsimulation                       
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A.5 Results using life years as outcome
Aspiration therapy remained dominated by bariatric surgery. Gastric bypass cost US$9,454 more than sleeve gastrectomy (the next most costly alternative) but also yielded 0.05 additional life years for an ICER of US$183,224 per life year gained. Compared with no treatment, aspiration therapy yielded 0.53 additional life years at an additional cost of US$18,875 giving an ICER of US$35,803 per life year gained.
Table A.5.1: Incremental Cost-Effectiveness Results, life years outcome
	Strategy
	Cost (US$)
	Incremental Costs (US$)
	Effectiveness
	Incremental Effectiveness
	ICER (US$/LYG)

	Panel A: All strategies 
	
	

	No treatment
	117,357
	-
	17.98
	-
	-

	Sleeve Gastrectomy
	121,459
	4,103
	19.10
	1.12
	3,675

	Gastric Bypass
	130,914
	9,454
	19.15
	0.05
	183,224

	Aspiration Therapy
	136,231
	5,318
	18.51
	-0.64
	Dominated

	Panel B: Aspiration therapy vs. No treatment
	
	
	

	No treatment
	117,357
	0
	17.98
	0
	

	Aspiration Therapy
	136,231
	18,875
	18.51
	0.53
	35,803

	All costs are in 2017 US dollars (US$). ICER = incremental cost-effectiveness ratio; LYG = life year gained








Figure F1: Cost Effectiveness Model
(a) Aspiration Therapy
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(b) Gastric Bypass
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(d) No Treatment
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