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PollEverywhere Audience Response

• ACPE requires active learning and most prefer real-time participation rather than a graded post-test

• We are utilizing PollEverywhere software for this process.

• You may join to participate by 3 different ways:

• Web Browser: Go to PollEv.com/ushp

• PollEverywhere app: Download app and join ushp presentation 

• Text Messaging: Text ushp to 22333 

• We recommend the PollEverywhere app or web browser as they are easier to respond

• For each question, you can click on the correct answer in Web Browser or App or text correct 
answer to 22333
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Pharmacist Learning Objectives
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• Describe what pharmacoeconomics is and why it is necessary

• Distinguish when it is appropriate to use each of the different types of 
pharmacoeconomic analysis 

• Evaluate pharmacoeconomic information for two drugs and make an 
appropriate recommendation from presented information 

Technician Learn Objectives
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• Define pharmacoeconomics

• Discuss the importance of pharmacoeconomic analysis

• Interpret the outcome of a cost-benefit analysis 
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• The area of healthcare research that evaluates and compares the costs of 
outcomes associated with drug therapy and healthcare services 

• Results used to guide resources for maximum value while reducing burden 
on healthcare payers and society

• Concerned with evaluating drug or service in the “real world”

• Measure efficiency or overall value of a drug or service in the healthcare 
system 

• Evaluates outcomes AND puts them in context of cost or value

• Which drugs and services provide the most clinical benefit for dollars spent?

Pharmacoeconomics

7

Arenas-Guzman R, Tosti A, Hay R, Haneke E. Pharmacoeconomics - an aid to better decision making. Journal of the European Academy of Dermatology and Venereology. 
2005;19(s1):34-39. doi:10.1111/j.1468-3083.2005.01285.x 

• Results from randomized controlled trials (RCTs) do not always 
translate to meaningful benefits in the real world 

• Healthcare resources are not unlimited
• Need to prioritize cost-effective healthcare strategies and medications

• Data can drive formulary decisions, strategy for managing a disease state, drug 

selection

Why is Pharmacoeconomics Important?
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Arenas-Guzman R, Tosti A, Hay R, Haneke E. Pharmacoeconomics - an aid to better decision making. Journal of the European Academy of Dermatology and Venereology. 
2005;19(s1):34-39. doi:10.1111/j.1468-3083.2005.01285.x 

Pharmacoeconomics: When Do I Use It?
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Arenas-Guzman R, Tosti A, Hay R, Haneke E. Pharmacoeconomics - an aid to better decision making. Journal of the European Academy of Dermatology and Venereology. 
2005;19(s1):34-39. doi:10.1111/j.1468-3083.2005.01285.x 

• Pharmacoeconomic evaluations often performed simultaneously with 
clinical trials

• Cost associated with data collection is cheaper when done this way

• Maintains strong internal validity of economic outcomes

• Compromises external validity 

• Time horizon of data collection is limited

• Ex: cost effectiveness of statins in people > 80

• Need larger N in economic analyses than efficacy studies to detect 
difference

“Piggy-back” Pharmacoeconomic Analysis

10

Hlatky MA, Owens DK, Sanders GD. Cost-effectiveness as an outcome in randomized clinical trials. Clin Trials. 2006;3:543–551

• Benefits over time

• Statins, aspirin, bisphosphonates, etc.

• Discount back to present value

• Value of todays dollar is more than its future worth

• Without discounting, false conclusions could be made

• Typical discount is between 5% - 10% 

• If study period was only one year, typically do NOT discount cash flows

Pharmacoeconomic Analysis: Discounting 
Costs

11

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• PV = FC*[1/(1+r)n]

• PV =  present value

• r = discount rate

• 5% - 10%

• n = year cost was incurred 

• FC = future cost 

Discounting Continued 
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Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 



3

• Outcome

• Consequence of drug therapy or service intervention

• Economic outcomes 

• Clinical outcomes

• Favorable AND unfavorable results

• Drug may treat or cure but cause undesirable side effects

• Humanistic outcomes

• Look at benefits of therapy or service outcomes from patients point of view

Pharmacoeconomic Outcomes 
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Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• Costs associated with a therapy

• Direct costs

• Indirect costs

• Intangible costs 

• General economic outcomes

• Lower cost, poorer outcome

• Higher cost, poorer outcome

• Lower cost, better outcome

• Higher cost, better outcome 

Economic Outcomes 
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Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• Study objective

• What is the research question and is it clear and concise? Is the outcome of 

interest measurable?

• Study perspective

• What perspective is taken? Is it relevant?

• Societal, patient, healthcare system, provider, payer

• Type of analysis

• What type of study was used and is it appropriate for the data and sources?

Evaluating a Pharmacoeconomic Study: 
Questions to Ask

15

Sanchez LA. How to Evaluate and Interpret Outcome Studies. Pharmacotherapy. 2000;20(10 Part 2). doi:10.1592/phco.20.16.282s.35017 

• Choice of interventions

• Were all appropriate alternatives considered and described? Were any omitted?

• Are the alternatives relevant to the perspective and nature of this study?

• Cost and consequences

• What are they in relation to the outcomes and were all relevant costs and 
consequences considered?

• Discounting

• Was the study period longer than one year and if so, what dollar values were 

used? 

• Were future dollars discounted and what was the discount rate used?

Evaluating a Pharmacoeconomic Study: 
Questions to Ask

16

Sanchez LA. How to Evaluate and Interpret Outcome Studies. Pharmacotherapy. 2000;20(10 Part 2). doi:10.1592/phco.20.16.282s.35017 

• Results

• Appropriate statistical and incremental analysis performed?

• Was generalizability to other settings/populations discussed?

• Are all assumptions and limitations discussed?

• Sensitivity analysis

• Was one performed and were the ranges for important variables tested?

• Do the findings follow anticipated trends?

Evaluating a Pharmacoeconomic Study: 
Questions to Ask

17

Sanchez LA. How to Evaluate and Interpret Outcome Studies. Pharmacotherapy. 2000;20(10 Part 2). doi:10.1592/phco.20.16.282s.35017 

Study types focusing on costs and 
outcomes

• Cost-effectiveness analysis

• Cost-utility analysis 

• Cost-consequence analysis

Pharmacoeconomic Study Designs 

18

Study types focusing on costs

• Cost-minimization analysis

• Cost-benefit analysis

• Cost of illness analysis

• Budget impact analysis
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• Process to evaluate and compare the input costs and output benefit of an 
action to see if it is worth pursuing

• Costs and outcomes (benefits) are measured in monetary units

• Outcomes of alternatives are NOT considered to be equal 

• Limited value in comparing drug therapies

• More value in comparing services 

• Output contains dollars as part of measurement

• More easily understood by policy and decision makers

Cost-Benefit Analysis 

19

Centers for Disease Control and Prevention. Part IV: benefit-cost analysis. Economic Evaluation Podcast. Accessed September 2020.

• Benefit/Cost ratio (B/C)

• Helps determine which intervention provides greatest benefit relative to cost

• “For every dollar spent on program X, Y dollars are saved”

• Be wary of costs manipulations to improve this ratio

• Net benefit (B – C)

• Less easily manipulated

• Positive return if result is > 0

• Choose option with highest net-benefit and/or highest benefit/cost ratio

Cost-Benefit Analysis Outputs

20

Centers for Disease Control and Prevention. Part IV: benefit-cost analysis. Economic Evaluation Podcast. Accessed September 2020.

Cost-Benefit Analysis Example: Influenza 
Vaccine

21

Purpose Evaluate cost-benefit and effectiveness of influenza vaccine in 

preventing influenza like illness (ILI) and decreasing societal costs 

associated with it among working health adults

Study Design Double-blind, randomized, placebo-controlled trial over 2 influenza seasons

Comparison Trivalent inactivated influenza vaccine versus sterile saline injection

Rationale Cost-effectiveness and cost-benefit well known for people > 65 years of age, 

but benefits are less clear for < 65 years of age

Outcomes Societal cost of influenza like illness per vaccinated vs unvaccinated person; 

effectiveness of vaccine

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Double-blind, randomized, placebo-controlled trial of inactivated influenza 
vaccine in health adults in the 1997 – 1998 and 1998 – 1999 influenza 
seasons

• Employees age 18 – 64 of the Ford Motor company in Michigan with no 
contraindications to vaccine were included

• Costs associated with ILI in placebo group was compared with costs and 
benefits in vaccination group

• Economic cost of ILI was calculated using human capital

• Allows health outcomes and corresponding interventions to be translated into 

costs associated with work productivity 

Cost-Benefit Analysis: Influenza Study 
Methods

22

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

Cost-Benefit Analysis: Influenza Study 
Results

23

Societal Perspective* Healthcare Payer Perspective**

1997 - 1998 Net influenza-like illness created a societal 

net loss of $63.59 per person when 

comparing vaccinated to unvaccinated 

Net cost of $31.40 per person for the treatment 

group versus net cost of $6.99 for placebo group

1998 - 1999 Net influenza-like illness created a societal 

net loss of $11.17 per person when 

comparing vaccinated to unvaccinated 

Net cost of $13.93 per person for the treatment 

group versus net cost of $6.27 for the placebo 

group

*Difference driven by higher costs due to hospitalizations and lost work days in treatment 

group

**Accounted for physician visits, prescriptions, hospitalizations and vaccine and administration 

costs

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Lowering estimated cost for a lost 8-hour work day 

• $235.10 was the base case rate

• When decreased to 1999 US average of $162.32

• Societal costs of vaccination still remained higher than not vaccinating 

• Doubling base-case rates of influenza like illness

• Resulted in societal net benefit of $2.36 per person

• Unlikely to ever reach base case rates this high 

Cost-Benefit Analysis: Influenza Study 
Sensitivity Analysis 

24

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.
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• Study objective

• What is the research question and is it clear and concise? Is the outcome of 

interest measurable?

• “Evaluate the cost-benefit of influenza vaccine in preventing ILI and reducing societal costs of ILI 

among health working adults”

• This is a measurable outcome

• Study perspective

• What perspective is taken? Is it relevant?

• Societal and healthcare payer perspective, both of which are relevant 

• What about patient perspective?

Cost-Benefit Analysis: Question Checklist

25

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Type of analysis

• What type of study was used and is it appropriate for the data and sources?

• Cost-benefit analysis was used and it was appropriate for the data 

• Outcomes of alternatives are not equivalent (treatment versus placebo)

• Compared input costs and output results/costs to determine if this is worth pursuing 

Cost-Benefit Analysis: Question Checklist

26

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Choice of interventions

• Were all appropriate alternatives considered and described? Were any omitted?

• Alternatives not discussed. What other influenza vaccines were available at the time? 

• Had previous studies been conducted comparing placebo to active treatment for influenza 

vaccines?

• Are the alternatives relevant to the perspective and nature of this study?

• Yes. From a societal and healthcare perspective, it would have been relevant to know if one 

vaccine provided benefit over another. This way the best vaccine for the price and outcomes 

could have been selected.

Cost-Benefit Analysis: Question Checklist

27

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Cost and consequences

• What are they in relation to the outcomes and were all relevant costs and 

consequences considered?

• Costs were described in relation to outcomes. Relevant costs were considered. Direct costs were 

accounted for via physician visits, cost of vaccine, etc. Indirect costs such as time lost from work 

were also quantified. 

• Discounting

• Was the study period longer than one year and if so, what dollar values were 

used? 

• Each study period analyzed was only 1 year long, therefore discounting was not needed

• Were future dollars discounted and what was the discount rate used?

• This point was not applicable to this study

Cost-Benefit Analysis: Question Checklist

28

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Results

• Appropriate statistical and incremental analysis performed?

• Incremental analysis not performed but sensitivity analysis performed to see if benefit from 

vaccines in this setting was realized under other circumstances 

• Appropriate statistical analysis used for vaccine efficacy, adverse effects

• Was generalizable to other settings/populations discussed?

• This study is generalizable to healthy patients aged 18 – 64 during influenza season

• Are all assumptions and limitations discussed?

• Study discussed assumptions made for economic analysis in depth (how they arrived to cost 

points and other items)

• Limitations poorly discussed in paper 

Cost-Benefit Analysis: Question Checklist

29

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Sensitivity analysis

• Was one performed and were the ranges for important variables tested?

• Sensitivity analysis was performed and labor costs, ILI attack rates, and time lost from work were 

varied

• These were the most important variables in determining cost-benefits and it was appropriate to 

test ranges associated with these variables

• Variables were tested at rates expected and higher and lower than expected

• Do the findings follow anticipated trends?

• The findings follow anticipated trends for yearly ILI rates, expected days missed due to ILI, and 

average labor costs 

Cost-Benefit Analysis: Question Checklist

30

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.
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• Administering the influenza vaccine can reduce the rates of ILI and lost 
workdays during years when the vaccine and circulating viruses are similar

• Overall economic benefit not realized in most years

Cost-Benefit Analysis: Conclusion

31

Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, Lilac HA, Hall H, Klimov A, Fukuda K. Effectiveness and cost-benefit of influenza vaccination of healthy working adults: A randomized 
controlled trial. JAMA. 2000 Oct 4;284(13):1655-63. doi: 10.1001/jama.284.13.1655. PMID: 11015795.

• Compares cost of two or more alternatives

• Assumes equal outcomes of each alternative

• Generally select least costly alternative

• Example: Trastuzumab (Herceptin)

• Improves survival and risk of recurrence in patients with early stage HER2+ 

breast cancer

• Can be given IV or subcutaneously 

• Similar safety and efficacy but different doses

Cost-Minimization Analysis 

32

Newby, D. and Hill, S. (2003), Use of pharmacoeconomics in prescribing research. Part 2: cost‐minimization analysis – when are two therapies equal?. Journal of Clinical Pharmacy and 
Therapeutics, 28: 145-150. doi:10.1046/j.1365-2710.2003.00455.x

• Results (per year of treatment in US dollars)

• IV trastuzumab: $83,309.1

• SQ trastuzumab: $77,067.7

• Difference for one year of treatment: $6,241.4

• Sensitivity analysis

• Cost difference driven by price of each trastuzumab vial and patient body weight

• Conclusion

• The use of SQ over IV trastuzumab can result in cost savings without sacrificing 

safety and efficacy

Cost-Minimization Analysis Example: 
Trastuzumab Results

33

Rojas L, Muñiz S, Medina L, Peña J, Acevedo F, Pinto MP, Sanchez C. Cost-minimization analysis of subcutaneous versus intravenous trastuzumab administration in Chilean patients 
with HER2-positive early breast cancer. PLoS One. 2020 Feb 5;15(2):e0227961. doi: 10.1371/journal.pone.0227961. PMID: 32023267; PMCID: PMC7001963.

• Proving therapeutic equivalency

• Large number of trials aimed at proving superiority 

• Few true equivalence studies 

• Determining “equi-effective” doses

• What dose of each drug will produce the same effect?

• Inclusion of other costs

• Monitoring, administration costs

• Where is the line drawn?

Cost-Minimization Analysis Challenges

34

Newby, D. and Hill, S. (2003), Use of pharmacoeconomics in prescribing research. Part 2: cost‐minimization analysis – when are two therapies equal?. Journal of Clinical Pharmacy and 
Therapeutics, 28: 145-150. doi:10.1046/j.1365-2710.2003.00455.x

• Comparative analysis of input (costs) per standardized unit of non-
monetary outcome measure for two or more interventions

• Outcomes measured in natural or physical units (e.g. years of life saved, 
complications avoided, etc.)

• Does NOT assume equal outcomes

• Should compare alternatives with similar objectives 

• Used when benefits or relative costs of alternative therapies are not 
apparent

Cost-Effectiveness Analysis 

35

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• Cost-effectiveness ratio (CER)

CER = CostAlt_1 – CostAlt_2

EffectAlt_1 – EffectAlt_2

• CostAlt 1 and 2 are the net costs of alternatives one and two

• EffectAlt 1 and 2 are the net effects of the alternatives

• CER necessary to calculate when CostAlt_1 > CostAlt_2 and EffectAlt_1 > 
EffectAlt_2 and vice versa

Cost-Effectiveness Analysis Equation

36

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

https://doi.org/10.1046/j.1365-2710.2003.00455.x
https://doi.org/10.1046/j.1365-2710.2003.00455.x
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• Analysis allowing you to see extra costs needed to gain an increment of 
effectiveness measure for any one treatment 

• Can be used to examine cost-effectiveness for treatments with known 
efficacy but in different scenarios

Cost-Effectiveness Analysis: Incremental 
Cost-Effectiveness Ratio (ICER)

37

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

Cost-Effectiveness Example: H1N1 
Influenza Vaccine 

38

Purpose Evaluate the cost-effectiveness of the pH1N1 vaccine in health 

adults and children

Study Design Model-based cost-effectiveness analysis 

Comparison Inactivated H1N1 vaccine versus placebo

Perspective Societal

Costs Considered Direct: physician visits, medication(s), diagnostic test, hospitalization, 

long term sequelae

Primary Outcome Incremental cost-effectiveness ratio in dollars per quality-adjusted life 

year (QALY) gained

Prosser LA, Lavelle TA, Fiore AE, et al. Cost-effectiveness of 2009 pandemic influenza A(H1N1) vaccination in the United States. PLoS One. 2011;6(7):e22308. doi:10.1371/journal.pone.0022308

• Decision analytic model (TreeAge Software) built to estimate costs and 
health outcomes for pH1N1 vaccination versus no vaccination 

• Time frame of 1 year for analysis 

• Typical cost and health effects of influenza occur during a single season

• Patient population

• Children and adults age 6 months and older

• Stratified by age group and risk of complications 

• Probabilities of hospitalization, death, and other complications were based 
on emerging and previously established data

• Assumed H1N1 vaccine would have same efficacy as yearly flu

Cost-Effectiveness Example: H1N1 
Influenza Vaccine Study Methods

39

Prosser LA, Lavelle TA, Fiore AE, et al. Cost-effectiveness of 2009 pandemic influenza A(H1N1) vaccination in the United States. PLoS One. 2011;6(7):e22308. doi:10.1371/journal.pone.0022308

• Incremental cost-effectiveness ratio (ICER)

• Cost-saving: intervention decreases dollar costs and increases QALYs

• Cost-effective: intervention decreases dollar costs and increases QALYs

• Discounting

• Costs and health effects lasting more than 1 year discounted at 3% per 

year

Cost-Effectiveness Example: H1N1 
Influenza Study Methods

40

Prosser LA, Lavelle TA, Fiore AE, et al. Cost-effectiveness of 2009 pandemic influenza A(H1N1) vaccination in the United States. PLoS One. 2011;6(7):e22308. doi:10.1371/journal.pone.0022308

• Assumption: 30% overall attack rate and persons were fully vaccinated 
prior to start of outbreak

• Cost-effectiveness ratio < $30,000/QALY for all age and risk groups for full 
range of vaccination costs

• Assumption: 7.6% attack rate (similar to average influenza season)

• Vaccination no longer cost-saving for all high risk subgroups

• Sensitivity analysis

• Results were sensitive to cost of vaccination, timing of vaccine delivery, number 

of doses required for children, and location where vaccine was administered 

Cost-Effectiveness Example: H1N1 
Influenza Study Results

41

Prosser LA, Lavelle TA, Fiore AE, et al. Cost-effectiveness of 2009 pandemic influenza A(H1N1) vaccination in the United States. PLoS One. 2011;6(7):e22308. doi:10.1371/journal.pone.0022308

• H1N1 vaccination is cost-effective compared to other preventative 
interventions in healthy children and adults under a variety of scenarios

• Delayed availability of vaccine had a major impact on cost-effectiveness 
results 

Cost-Effectiveness Analysis: H1N1 Study 
Conclusions

42

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 
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• Number of years lived does not necessarily mean or guarantee quality of 
life lived

• Life-years gained and lives saved may differ in true value

• Pediatric vs geriatric patients

Cost-Effectiveness Analysis Limitations

43

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• Form of cost-effectiveness analysis where effectiveness measure 
incorporates both the time factor and utility factor

• Incremental cost of an intervention is compared to incremental health 
improvement expressed in unit of quality adjusted life years (QALYs) or 
disability adjusted life years (DALY)

• Similar to CEA but takes into account patient health preferences 

• Each year of life gained from therapy may not be equally valued by a patient 

• Preferred tool for evaluating interventions that affect overall health 

Cost-Utility Analysis 

44

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• QALY

• Life years gained x utility ratio

• Utility ratio is a number from 0 (death) to 1 (perfect health)

• Patient estimated to die within 1 year at a utility of 0.3 (30% of his perfect health)

• New treatment would allow him to live four more years at a utility of 0.6

• Undiscounted gain is (0.6*4) – (0.3*1) = 2.1 QALYs 

• DALY

• Same equation as QALY but utility ratio scale is flipped

• 0 is perfect health and 1 is death

Cost-Utility Analysis Calculations

45

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

Cost-Utility Analysis Example 

46

Purpose Evaluate cost-utility of a polymerase chain reaction (PCR) rapid 

influenza test and treatment for influenza in adult emergency 

department patients at high-risk for complications 

Study Design Cost-utility decision analysis model

Comparison Treat none, treat according to provider judgement, treat according to 

results of rapid PCR test, and treat all

Perspective Societal 

Cost threshold $50,000 per QALY

Primary Outcome Cost-utility of each approach discussed above 

Dugas AF, Coleman S, Gaydos CA, Rothman RE, Frick KD. Cost-utility of rapid polymerase chain reaction-based influenza testing for high-risk emergency department patients. Ann Emerg Med. 2013 
Jul;62(1):80-8. doi: 10.1016/j.annemergmed.2013.01.005. Epub 2013 Mar 20. PMID: 23522607; PMCID: PMC4162424.

• Cost-utility decision analysis model created using TreeAge Pro software

• Patients with symptoms of acute respiratory infection and positive tests for 
influenza who would have been recommended to receive antiviral 
treatment according to the 2011 CDC guidelines were included

• Societal perspective used

• Oseltamivir and zanamivir were used to compare costs 

Cost-Utility Analysis Example: Methods

47

Dugas AF, Coleman S, Gaydos CA, Rothman RE, Frick KD. Cost-utility of rapid polymerase chain reaction-based influenza testing for high-risk emergency department patients. Ann Emerg Med. 2013 
Jul;62(1):80-8. doi: 10.1016/j.annemergmed.2013.01.005. Epub 2013 Mar 20. PMID: 23522607; PMCID: PMC4162424.

Cost-Utility Analysis Example: Results

48

Testing and 

Treatment Strategy

Cost (2011 $US) QALYs Gained (95% 

CI)

Cost:Utility Ratio 

($/QALY)

ICER ($/QALY)

Provider judgement $1,153 0.014 (0.009 – 0.209) 84,376 -

Rapid diagnostic 

test

$1,160 0.019 (0.015 – 0.347) 62,490 1,389

Treat all $1,171 0.020 (0.017 – 0.382) 57,428 6,246

Treat none $1,260 0 > 100,000 Dominated 

ICER = incremental cost-effectiveness ratio

Dugas AF, Coleman S, Gaydos CA, Rothman RE, Frick KD. Cost-utility of rapid polymerase chain reaction-based influenza testing for high-risk emergency department patients. Ann Emerg Med. 2013 
Jul;62(1):80-8. doi: 10.1016/j.annemergmed.2013.01.005. Epub 2013 Mar 20. PMID: 23522607; PMCID: PMC4162424.
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• Performing a rapid diagnostic test or treating all both had an ICER under 
$50,000 per QALY

• Below the generally accepted threshold in the U.S.

• Influenza prevalence had a large effect on cost-utility

• > 23% prevalence: rapid diagnostic testing dominated provider judgement

• > 26% prevalence: treating all dominated other strategies

• < 3% prevalence: no strategies were below $50,000 per QALY

Cost-Utility Analysis Example: Conclusion

49

Dugas AF, Coleman S, Gaydos CA, Rothman RE, Frick KD. Cost-utility of rapid polymerase chain reaction-based influenza testing for high-risk emergency department patients. Ann Emerg Med. 2013 
Jul;62(1):80-8. doi: 10.1016/j.annemergmed.2013.01.005. Epub 2013 Mar 20. PMID: 23522607; PMCID: PMC4162424.

• Results limited by assumptions made in models

• Studies frequently based on long-term savings

• Patients and providers often forced to seek short-term savings

• Often not applicable to other countries outside of study origin

• Country and disease specific factors may not translate

Issues with Pharmacoeconomic Studies

50

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

• Studies involving the different COVID vaccines

• Studies involving biologics and biosimilars

• More and more countries with single payer healthcare systems are using 
pharmacoeconomic analysis to determine what to add to their national 
formularies 

Future Pharmacoeconomic Analysis 

51

Chapter 9. Principles of Pharmacoeconomics. AccessPharmacy. https://accesspharmacy.mhmedical.com/content.aspx?sectionid=40428530. Accessed October 8, 2020. 

Summary 

52

• Pharmacoeconomics is the area of healthcare research that evaluates and compares the 
costs of outcomes associated with drug therapy 

• Healthcare resources are finite and decisions must be made that involve cost and efficacy

• The seven types of pharmacoeconomic analysis are

• Cost-minimization analysis 

• Cost-benefit analysis 

• Cost-effectiveness analysis

• Cost-utility analysis 

• Cost-of-illness analysis

• Cost-consequence analysis

• Budget-impact analysis 

• As more nations shift to single-payer systems and the push for cheaper care continues, 
these studies will become more prevalent in helping make decisions

True or False: Pharmacoeconomics is the area of healthcare research that 
evaluates and compares the costs of outcomes associated with drug therapy. 
Results are used to guide resources for maximum value while reducing 
burden on healthcare payers and society

A. True

B. False 

Question #1 (Technicians and Pharmacists)

53

I want to compare two medications or different formulations of a medication 
with the same proven efficacy but different costs. What type of 
pharmacoeconomic analysis should I use?

A. Cost-benefit analysis

B. Cost-minimization analysis

C. Cost-effectiveness analysis

D. Cost-utility analysis 

Question #2 (Pharmacists)

54
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A new medication has just come out for lowering LDL. Over the course of 12 months, 
this new medication lowers a patients LDL by 30 and costs $1500/year. The current 
preferred medication lowers LDL by 25 over 12 months and costs $1000/year. The 
average cost per reduction in LDL is $40 per mg/dL for the current preferred therapy 
and $50 per mg/dL for the new therapy. The incremental cost per marginal reduction 
in LDL is $100 per mg/dL. Should our hospital switch our formulary to include this 
drug given this information?

A. Yes, the medication provides additional LDL lowering that the current preferred 
medication does not with only a marginal cost increase.

B. No. While the medication provides an increase in LDL lowering capabilities, the 
incremental cost per marginal reduction in LDL is substantial when compared to 
cost and the clinical outcome of lowering LDL by an additional 5 points is not 
worth the additional cost.

Question #3 (Pharmacists)

55

Why is pharmacoeconomics an important area of study in healthcare?

A. Healthcare resources are finite

B. Results from randomized controlled trials do not always translate to 

meaningful quality-of-life benefits in the real world

C. There is a need to prioritize cost-effective healthcare strategies and 

medications

D. All of the above

Question #4 (Technicians)

56

Our hospital is looking at implementing two new services and performed a 
cost-benefit analysis to decide between them. The benefit to cost ratio and 
net benefit for the next three years from each service is presented below. 
Which service should our hospital implement?

A. Service A: this service should be pursued because of its net benefit and 
benefit to cost ratio are more favorable than Service B.

B. Service B: this service should be pursued because of its net benefit and 
benefit to cost ratio are more favorable than Service A.

Question #5 (Technicians)

57

Service Benefit to Cost Ratio (dollars) Net Benefit (dollars)

Service A 2 : 1 $27,188

Service B 3 : 1 $32,891

Questions?

58


