Epi213
Assignment 5

Create the Markov model described below. This is the one we tackled in class, now I’d like you to make it on your own. Try making it without and then with a clone. 







Based on: Chancellor, Jeremy V., Andrew M. Hill, Caroline A. Sabin, Kit N. Simpson, and Mike Youle. "Modelling the Cost Effectiveness of amivudine/Zidovudine Combination Therapy in HIV Infection." PharmacoEconomics 12.1 (1997): 54-66.
· We want to assess the cost per life year gained associated with providing combination Zidovudine and Lamivudine therapy compared with Zidovudine monotherapy to individuals with HIV and a CD4 count between 200 and 500
· Lamivudine is only provided for the first 2 years of treatment (so its costs effects are only accrued in the first 2 years)
· Four states are modelled (see diagram on Slide 11), descending in health status these are: State A (200<CD4<500), State B (CD4<200), AIDS, and Death
· The model cycles annually; individuals may remain in their current health state or progress to a worse state (so transition from State B to State A is not possible, for example)
· The tables below provide all the necessary model inputs, including a matrix that defines transition probabilities for individuals receiving monotherapy Zidovudine
· Combination therapy is associated with a relative risk of 0.506 for all disease progression probabilities
· Include both direct medical and community care costs in the analysis, note that these costs occur yearly


	Transition Probabilities (for patients on Zidovudine monotherapy)

	
	
	
	
	
	
	
	

	
	State A
	State B
	AIDS
	Death
	
	
	

	State A
	0.721
	0.202
	0.067
	0.01
	
	
	

	State B
	 
	0.581
	0.407
	0.012
	
	
	

	AIDS
	 
	
	0.75
	0.25
	
	
	

	Death
	 
	 
	 
	1
	
	
	

	
	
	
	
	
	
	
	

	Treatment Effect
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Relative risk of all disease progressions, for combination therapy compared to monotherapy
	

	0.506
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Treatment Costs, Annual
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Zidovudine
	$2,278.00 
	**** Provided as monotherapy
	
	
	

	Lamivudine
	$2,086.50 
	**** Additional cost for combination therapy
	
	

	
	
	
	
	
	
	
	

	State Costs - Community Care
	
	
	
	

	
	
	
	
	
	
	
	

	State A
	$1,055.00 
	
	
	
	
	
	

	State B
	$1,278.00 
	
	
	
	
	
	

	AIDS
	$2,059.00 
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	State Costs - Direct Medical
	
	
	
	
	

	
	
	
	
	
	
	
	

	State A
	$1,701.00 
	
	
	
	
	
	

	State B
	$1,774.00 
	
	
	
	
	
	

	AIDS
	$6,948.00 
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Discount Rates
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Benefits
	3.0%
	
	
	
	
	
	

	Costs
	3.0%
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Time Horizon
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	20 years
	
	
	
	
	
	
	







1. Report the results of your CEA in a full sentence, and submit a copy of your tree as well. Cue: Since no quality-of-life data are provided, perform a $ per life year analysis. 

[bookmark: _GoBack]Among US adults with HIV and CD4 counts between 500 and 200/mL, addition of lamivudine for two years to lifelong zidovudine therapy has an incremental cost-effectiveness $10,100 (rounded from $10145) per life year gained relative to lifelong zidovudine therapy alone, from a societal perspective (!) and a 20 year analytic horizon. 

2. What is the survival in your control and intervention populations at the end of 5 years and 10 years? Cue: Analysis  Markov Cohort  Basic Cohort. 
Control: 5 years = 74.39% ; 10 years = 32.00%
Intervention: 5 years = 82.59%; 10 years = 38.74%



3. When the results are available, look for the “Create a Survival Curve” option


CONTROL:
[image: ]



INTERVENTION:
[image: ]



4. Finally, report the following sensitivity analyses: 
a. Discount rate varies from 0 to 5%


OUTPUT FROM TREEAGE: 

	VARIABLE
	
	STRATEGY
	COST
	INCRCOST
	EFF
	INCREFF
	ICER

	0
	r
	Zidovudine Monotherapy
	68355
	
	8.9476
	
	

	0
	r
	Zidovudine + Lamivudine
	76956
	8601
	9.8493
	0.9017
	9539

	0.01
	r
	Zidovudine Monotherapy
	64419
	
	8.5072
	
	

	0.01
	r
	Zidovudine + Lamivudine
	72465
	8046
	9.3348
	0.8276
	9722

	0.02
	r
	Zidovudine Monotherapy
	60857
	
	8.1064
	
	

	0.02
	r
	Zidovudine + Lamivudine
	68414
	7556
	8.8678
	0.7614
	9924

	0.03
	r
	Zidovudine Monotherapy
	57625
	
	7.7406
	
	

	0.03
	r
	Zidovudine + Lamivudine
	64749
	7124
	8.4428
	0.7022
	10145

	0.04
	r
	Zidovudine Monotherapy
	54683
	
	7.4058
	
	

	0.04
	r
	Zidovudine + Lamivudine
	61424
	6741
	8.0549
	0.6491
	10386

	0.05
	r
	Zidovudine Monotherapy
	51999
	
	7.0987
	
	

	0.05
	r
	Zidovudine + Lamivudine
	58400
	6401
	7.6999
	0.6012
	10647



[image: ]







b. Analytic horizon varies from 10 to 30 years

OUTPUT FROM TREEAGE:
	VARIABLE
	VARIABLENAME
	STRATEGY
	COST
	EFF
	INCRCOST
	INCREFF
	INCRCE

	10
	horizon
	Zidovudine Monotherapy
	47713
	6.7476
	
	
	

	10
	horizon
	Zidovudine + Lamivudine
	52677
	7.2150
	4964
	0.4674
	10620

	15
	horizon
	Zidovudine Monotherapy
	55392
	7.5257
	
	
	

	15
	horizon
	Zidovudine + Lamivudine
	61941
	8.1703
	6549
	0.6446
	10159

	20
	horizon
	Zidovudine Monotherapy
	57625
	7.7406
	
	
	

	20
	horizon
	Zidovudine + Lamivudine
	64749
	8.4428
	7124
	0.7022
	10145

	25
	horizon
	Zidovudine Monotherapy
	58197
	7.7942
	
	
	

	25
	horizon
	Zidovudine + Lamivudine
	65483
	8.5119
	7287
	0.7178
	10152

	30
	horizon
	Zidovudine Monotherapy
	58333
	7.8067
	
	
	

	30
	horizon
	Zidovudine + Lamivudine
	65661
	8.5283
	7328
	0.7216
	10155



[image: ]Why does analytic horizon seem to have so little an effect on the ICER?

Cue: How long are we treating with lamivudine in the intervention arm? How many are alive at 10 years?




c. Annual cost of Zidovudine ranges from $400 to $3000.


	VARIABLE
	STRATEGY
	COST
	INCRCOST
	EFF
	INCREFF
	INCRCE

	400
	Zidovudine Monotherapy
	43088
	
	7.7406
	
	 

	400
	Zidovudine + Lamivudine
	48893
	5805
	8.4428
	0.7022
	8267

	660
	Zidovudine Monotherapy
	45101
	
	7.7406
	
	 

	660
	Zidovudine + Lamivudine
	51088
	5988
	8.4428
	0.7022
	8527

	920
	Zidovudine Monotherapy
	47113
	
	7.7406
	
	 

	920
	Zidovudine + Lamivudine
	53283
	6170
	8.4428
	0.7022
	8787

	1180
	Zidovudine Monotherapy
	49126
	
	7.7406
	
	 

	1180
	Zidovudine + Lamivudine
	55479
	6353
	8.4428
	0.7022
	9047

	1440
	Zidovudine Monotherapy
	51138
	
	7.7406
	
	 

	1440
	Zidovudine + Lamivudine
	57674
	6535
	8.4428
	0.7022
	9307

	1700
	Zidovudine Monotherapy
	53151
	
	7.7406
	
	 

	1700
	Zidovudine + Lamivudine
	59869
	6718
	8.4428
	0.7022
	9567

	1960
	Zidovudine Monotherapy
	55163
	
	7.7406
	
	 

	1960
	Zidovudine + Lamivudine
	62064
	6901
	8.4428
	0.7022
	9827

	2220
	Zidovudine Monotherapy
	57176
	
	7.7406
	
	 

	2220
	Zidovudine + Lamivudine
	64259
	7083
	8.4428
	0.7022
	10087

	2480
	Zidovudine Monotherapy
	59188
	
	7.7406
	
	 

	2480
	Zidovudine + Lamivudine
	66454
	7266
	8.4428
	0.7022
	10347

	2740
	Zidovudine Monotherapy
	61201
	
	7.7406
	
	 

	2740
	Zidovudine + Lamivudine
	68649
	7448
	8.4428
	0.7022
	10607

	3000
	Zidovudine Monotherapy
	63214
	
	7.7406
	
	 

	3000
	Zidovudine + Lamivudine
	70844
	7631
	8.4428
	0.7022
	10867



[image: ]
Two bonus questions: 

1) At what cost does Lamivudine no longer become cost-effective at a threshold of $50,000/LY?

Cue: Analysis  Threshold Analysis

Annual cost of Lamivudine would need to exceed $16322.




2) Tornado diagram = multiple one-way sensitivity analyses
Cue: Analysis  Tornado Diagram  ICER Tornadoes (on the right after initial analysis complete)

[image: ]
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Tornado Analysis (ICER)
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