Epi213
Assignment 3

Background:

 Some patients who present to the emergency room with chest pain are diagnosed as having an acute coronary syndrome (ACS), a form of a heart attack. High-risk patients undergo a procedure to have the blocked blood vessel in the heart opened up with a balloon followed by deployment of a stent to keep the blood vessel open. This is procedure is called a percutaneous coronary intervention (PCI). All patients who undergo PCI receive aspirin for life. Adding another medication called clopidogrel to aspirin for the first year after the ACS has been shown to improve long-term outcomes, and is the standard of care. 

However, 10% of patients on clopidogrel + aspirin will have another heart attack in the first year, and 25% of these patients will die. 

A new drug called ticagrelor was recently approved as an alternative to clopidogrel for patients undergoing PCI for ACS. In a large randomized trial of adults presenting with ACS, addition of ticgarelor to aspirin (intervention) for the first year after ACS compared with addition of clopidogrel with aspirin (control) resulted in a 20% reduction in the risk of recurrent heart attack. Ticagrelor ($300 per month) is more expensive than clopidogrel ($10 per month). You’ve been tasked with helping answer the following research question. 

Among adult patients undergoing PCI for ACS, is one year of ticagrelor+aspirin cost-effective relative to one-year of clopidogrel+aspirin from a US health system perspective and a lifetime analytic horizon. Note that all patients receive aspirin for life after the first year.  

Cue: 
· Start with drawing out the decision tree, and plotting all the input parameters.
· Once you feel comfortable with it, then create it in TreeAge. Run the tree and debug it.
· Next replace key input parameters with variables as we discussed. 
· Finally, run the sensitivity analyses. 
· Round all ICERs to the thousands to reflect precision of the model. 


Inputs: 

Transition Probabilities
Probability of a heart attack in the first year after ACS among persons receiving clopidogrel+aspirin = 10% 
Mortality (case fatality) among patients experiencing a recurrent heart attack in the first year (regardless of which drug regimen they are on) = 25%
Risk reduction for heart attacks (ticagrelor + aspirin v. clopidogrel + aspirin) = 20%
Life Expectancy at the time of index ACS = 18 years

Costs
Cost of initial ER services (all patients)			$5000
Cost of initial PCI for ACS (all patients)			$15000
Monthly cost of aspirin (for life)				$4 
Monthly cost of clopidogrel	(first year only) 		$10
Monthly cost of ticagrelor (first year only)			$300
Monthly cost of other healthcare for someone after a heart attack (this continues for life)	$200
Cost of recurrent heart attack, non-fatal (including ER services)		$30000
Cost of recurrent heart attack, fatal	 (including ER services)		$25000

Quality-of-life 
Coronary heart disease 0.9 (applies to everyone)

Simplifying assumption:
Assume that the recurrent heart attack in year one actually occurs half way through the year. So all patients who have a fatal heart attack have 6 months worth of costs and QALYs the first year. 
For recurrent heart attacks, don’t restart the clock (re clopidogrel or ticagrelor). For now, just assume that the second drug is taken for a total of 12 months starting from the index presentation. 

Assignment: 

1. Draw a Decision Tree: 






2. Reproduce the tree in TreeAge: 


3. Report the  base-case cost-effectiveness: (Analysis  Rankings; write a complete sentence)


4. Perform the following sensitivity analyses (respond in complete sentences): 
a. What if the health system negotiated a discount on ticagrelor so it cost $200 a month? (Remember to return the cost to the base case after you complete this analysis)

b. As you know, different instruments that are used to elicit quality-of-life preferences can yield different values. What if the quality-of-life estimate for patients with coronary heart disease decreased to 0.8? (Remember to return the QALY to the base case after you complete this analysis)


c. What if taking ticagrelor reduced your quality of life by 0.01 during the time you were taking the drug? (Remember to return the penalty to zero after you complete this analysis)
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