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“The right context 

is worth 50 IQ points.”

- Alan Kay
Inventor of Object Oriented Programming

Visionary: Laptop Computer 
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Basic Ideas from Economics 

Supply & 

Demand Curve: 

Price

Quantity

SupplyDemand

Equilibrium

But note: Mullins CD. Rising Copayments and the Kinked Demand Curve. 

Clinical Therapeutics 2003;25(12):3144-3146.
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Pharmacoeconomics1

“ … identifies, measures, and compares the costs 

and consequences of pharmaceutical products 

and services.”

1Bootman JL, Townsend RJ, McGhan WF, eds. Introduction to Pharmacoeconomics. In: Principles of 

Pharmacoeconomics. 3rd ed. Cincinnati, Ohio. Harvey Whitney Books. 2004. ISBN 0929375270 
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Pharmacoeconomic Analysis

“Pharmacoeconomics is a discipline that researches 
the costs of pharmaceutical products and drug 
therapy to society, health care systems and 
individuals, and compares these costs to the 

benefits of drug therapy.”

Faculty of Social Pharmacy,

University of Helsinki
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Pharmacoeconomic Considerations

• What are the relevant costs?

• What are the relevant benefits?

• Compared to what?  

• From whose perspective?

• Under what arrangements?

• What makes the results credible?
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Relevant Trends, Developments and Unmet Needs

1. � Demand

2. �Methodological & Statistical Advances

3. � Data, but need for more integrated clinical and economic data

4. Patient Reported Outcomes (PROs)

5. Services Evaluation

6. Competencies

• Training and Diffusion

• Embedded within the Formulary process

7. Application to Scientific Advances

Pharmacogenomics Diagnostics

Biologicals and Biosimilars Bundled products

8. Dissemination of Results

Peer reviewed

Managed COI

Transparency

9. National and International Organizations
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�ational Health Care Expenditure 

Cost Components, United States,  1960-2005
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National Health Expenditures as % Gross 

Domestic Product (GDP)
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National Health Accounts (2004)*

11
* Source: World Health Organization, http://www.who.int/nha/country/en/index.html
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Pricing

• “Price is what you pay, value is what you get.”

– Warren Buffett

• Patient price sensitivity: RAND Health Insurance 

Experiment with differential insurance benefits, cost-sharing*

• Demand influences:

• Marginal therapeutic gain + Promotion

• Cost & number of rival products

• Relevant market

Willaims SJ and Torrens PR. Introduction to Health Services (5th edn.)  

•Leibowitz a, Manning WG & Newhouse JP.. The Demand for Prescription Drugs as a Function of Cost-Sharing. 

Soc Sci Med 1985;21(10):1063-1069.; Hillman AL, Pauly MV, Escarce JJ, et al. Financial Incentives & Drug 

Spending in Managed Care. Health Affairs 1999;18(2):189-200. 
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We all have opinions …

but why should those who disagree with us 

change their minds?
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The ECHO Model:

Anticipated Impact Directions

• Economic

• Clinical

• Humanistic [Quality of Life]
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Patient Reported Outcomes2

Outcomes that the patient must provide, such as:1

* symptom severity,

* perception of daily functioning, 

* feelings of well being, 

* global impressions of the impact of treatment on daily life, 

* satisfaction with treatment, and 

* health-related quality of life. 

1 http://www.ispor.org/meetings/va0502/symposium.asp

Also, http://www.ispor.org/taskforces/proinstrumentsuse.asp

And: PRO Task Force: Changing Mode of Administration of Instruments/ePRO

http://www.ispor.org/TaskForces/ePROTF.asp

2 http://www.ispor.org/research_initiatives/qol_initiatives.asp
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Commercial Features of Placebo and Therapeutic Efficacy1

• Price and patient reported analgesia from differently priced 
tables: “Regular price of $2.50” vs “Discounted to $0.10”

• Both placebo tablets

• Significant pain relief
• Regular price group: 85%

• Discounted price group: 61%

1 Rebecca L. Waber; Baba Shiv; Ziv Carmon; Dan Ariely. JAMA. 2008;299(9):1016-1017.
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COMMU�ITY PHARMACIES 

I� FI�LA�D

Source: Professor Marja Airaksinen
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The Efficacy-Effectiveness Gap

Efficacy: How well does a treatment work under optimal conditions?

Effectiveness: How well does a treatment work in usual practice?

The effects that pharmaceuticals (treatments) have under optimal

research conditions (efficacy) overestimate the effects that the same 

medications will have in usual practice (effectiveness).

Dr. A. Lehmann
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Outcomes Variation from Efficacy to Effectiveness of Pharmacotherapy 

(OVERxTx): 

A Post-Marketing Systems Perspective
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Main Pharmacoeconomic Methodologies

• Cost-of-illness

• Cost - minimization analysis

• Cost-benefit

• Cost-utility

• Cost-effectiveness

Bootman JL, Townsend RJ & McGhan WF [editors]. Principles of Pharmacoeconomics, 2nd edn.

Harvey Whitney Books, 1996.
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Total Drug Cost = 

(Ingredient Cost + Dispensing Fee - Co-pay) * Rxs

a) Ingredient Cost

- max generic substitution

- MAC for generic reimbursement

- formulary
“a dynamic, comprehensive list of drugs

designed to direct physicians to prescribe

the most C/E medications”

? Decision Processes

- rebates

b) Dispensing Fee

- generic diff’l

- Network competition

- incentives

c) Co-pay

- Tiers

d) �umber of Rxs

- identify & notify outlier Rxers

- prior authorization

- step - therapy

- disease management

Prescription Drug Use

Blissenbach H. Pharmaceutical services in managed care. In: Kongstvedt PR, editor.  The 

managed care handbook, 3rd edition. Gaithersburg, MD: Aspen Publishers, Inc., 1996: 367-387.
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• Charge 

• Price

• Accounting Cost =  

• Economic Cost =

“accounting costs (explicit costs) vs. economic costs: The real 

(economic) costs of production usually exceed the accounting 

(bookkeeping) costs of production because economic costs include 

both explicit accounting costs and implicit costs – the value of the 

personal resources the owners of a firm make available (e.g., 

their labor and capital). “1

What is a ‘Cost’?

1 Byrns R. ACCOUNTING VS. ECONOMIC COSTS. 2008 EconomicsInteractive.com
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What is the 

“true” cost?

To whom?

What about 

others who pay

a different price?

Wal-Mart expanding its low-priced drug program
NEW YORK (Reuters) - Wal-Mart Stores Inc expanded its low-priced drug program, saying on Monday that it 

is now offering more than 1,000 over-the-counter items for $4 or less and selling some 90-day generic 

prescriptions for $10...                                                             [Reuters, Boston.com, 05MAY2008]



27
Bootman, Harrison and Cox. The Health-Care Cost of Drug-Related Morbidity & Mortality in �ursing 

Facilities.  Arch Int Med 1997;157:2089-2098.
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Pharmacoeconomic Calculation: 

Recipient Competence

Decisions based solely on numbers do not solve problems.

Such decisions have only solved equations.*

*  Ashley, Garland O. A Declaration of Independence from the Statistical Method. Air University Review

March/April 1964, pages 83-84. ; Lyles A. Decision-Makers’ Use of Pharmacoeconomics: What Does the 

Research Tell Us? Expert Review of Pharmacoeconomics & Outcomes Research 2001;1(2):133-144. ; 

Lyles CA and Luce BR and Rentz A.  Managed Care Pharmacy, Socioeconomic Assessments and Drug 

Adoption Decisions.  Social Science and Medicine 45 (4):511-521; 1997.
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Pharmacoeconomics

(an Alternate Definition)

“ … a pseudodiscipline … conjured into 

existence by the magic of money.”

- Evans RG. 

Manufacturing consensus, marketing truth: Guidelines for 

economic evaluation. Ann Intern Med 1995;123:59-60.
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Number-Needed-to-Treat (NNT) 

is not Cost-Effectiveness1

1. ��T: i. reciprocal of the absolute risk reduction; ii. The average number of patients 
who must undergo a therapy over a specified time period to observe one less adverse 
event at the end of the same or different time period2

2. (��T * Mean treatment cost) ≠≠≠≠ est. cost per event avoided

3. CE > ��T: it is comparative, continuous over a given time period, includes both 
clinical and economic aspects, estimates value by ICER.

4. ��T alone does not consider: outcome severity, changes over time, cost trade-offs.

5. Comparing ��Ts: validity threats if differing baseline rate of event of interest, 
population or sub-populations of interest, specific time periods on which each is based. 

6. Evidence-Based Medicine: the systematic identification, appraisal and synthesis of 
clinical studies, particularly RCTs2

> Strength of effectiveness evidence, does *not* assess cost(s)

>  David Eddy: 2-stage model ⇒ 1 = scientific judgments about outcomes [EBM] ; 2 = 
identify preferences based on value judgments about acceptable amounts for treating 
specific conditions or populations.3

1Lyles A. Influenza Chemoprophylaxis: The Relative Utility of Number Needed to Treat and Cost-Effectiveness Analysis. Clinical 

Therapeutics 2007;29(8):1577-1578; 2Chong CA, et al. An unadjusted NNT as a Moderately Good Predictor of Health Benefit. J Clin

Epidemiol 2006;59:224-233 ; 2Ellrodt G, Cook DJ, Lee J, et al. Evidence-based disease management. JAMA 1997;278:1687-1692. ; 3Tunis 

S. Reflections on Science, Judgment and Value in Evidence-Based Decision Making: A Conversation with David Eddy. Health Affairs 

(Millwood) 2007;26:w500-w515.
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“…Remicade represents a pipeline in a product”*
- Thomas F. Schaible, Centocor's Vice President of Medical Affairs

Compliance / Adherence: 

• By Indication. 

“When a product is to be used in the treatment of more than

one disease, its impact should be modeled for each approved 

indication, unless a reasonable case can be made for a single 

model. Because of the complexity involved in constructing a 

model that simultaneously addresses several indications, we

recommend using a separate model for each condition.”

[AMCP Format v 1.2, page 12] 

*George J. Centocor seeks to extend profits with new Products. Philadelphia Business Journal. Nov 9, 2007. 

**  http://www.fmcpnet.org/data/resource/Format~Version_2_1~Final_Final.pdf



Data Sources:

Availability

Strengths

Limitations
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Concentration of Health Spending in the Total U.S. 

and Family Populations, 2002* 
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Administrative Database Studies

Discussion 

(See ‘Health Plan Data’

http://www.hcfo.net/pdf/healthplan.pdf )
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Health 

Plans

*Source: CMS, Office of Research, Development & Information
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Practice Research Networks

• Grasela Jr TH, et al. A clinical pharmacy-oriented drug surveillance 
network: II. Results of a pilot project.
Drug Intell Clin Pharm. 1987 Nov;21(11):909-14. 

111 pharmacists = drug surveillance network, antibiotic 
use survey

• Psychiatry (Zarin, et al. Practice-based research in psychiatry.
Am J Psychiatry. 1997 Sep;154(9):1199-208.): APA Practice 
Research Network

• National initiative

• Target 1, 000 practitioners

• Goal: timely, practice-relevant information to inform policy, 
financing and service delivery decisions

• Community Pharmacy Safety Network (C-PATH):
http://www.c-path.org/
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Guidelines Regarding 

Potential or Perception of Conflict of Interest

Meta-analyses1: 
?Funding sources linked to favorable findings 

�EJM2: Due to the ‘discretionary nature of the methods’
used in CEA & its potential importance, additional 
requirements for submitted manuscripts:
• Industry support must be in the form of a grant to a nonprofit 
organization, not to an individual or a group,

• Written assurance of the author’s independence in design, 
interpretation, writing & submission …

• The manuscript must provide sufficient detail … to permit 
assessment & replication.

1Lyles A. Decision-makers’ Use of Pharmacoeconomics: What Does the Research Tell Us? Exp Review

Pharmacoeconomics & Outcomes Research 2001;1(2):133-144; 2Kassirer JP, Angell M. The Journal’s policy on 

cost-effectiveness analysis. NEJM 1994;331(10):669-670.
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Confidentiality & Research
“Accumulating Scientific Knowledge”

• Rely tampon linked to toxic shock, Proctor and 

Gamble withdrew it from the market Sept 1980.

• Company subpoenaed the list of names of women 

in the study, claiming it was crucial to its defense.  

The Court denied the motion, explaining that that 

would violate state privacy laws.

Jasanoff S. Research Subpoenas and the Sociology of Knowledge. 59 Law & Contemp. Probs. 95 (Summer 1996)

http://www.law.duke.edu/shell/cite.pl?59+Law+&+Contemp.+Probs.+95+(Summer+1996)
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Confidentiality & Peer Review*

• Litigation involving a pharmaceutical company.  The company’s 

attorneys issued subpoenas that “sought all documents regarding the 

decision to accept or reject manuscripts, copies of rejected 

manuscripts, the identities of peer reviewers and the manuscripts 

they reviewed, and the comments by and among peer reviewers and 

editors regarding manuscripts, revisions, and publication decisions.”

• The court ruled that “Especially given the strong policy behind 

preserving confidentiality in the peer review process, the Court finds 

any probative value would be outweighed by the burden imposed on

the Journals in invading the sanctity of that process.”

* DeAngelis CD and Thornton JP. Preserving Confidentiality in the Peer Review Process. 

Journal of the American Medical Association 2008;299(16):1956.



41* Ross et al. JAMA 2008;299(15):1800-1812.



42* Ross et al. JAMA 2008;299(15):1800-1812.



43Letter to the Editor. 
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Relevant Trends, Developments and Unmet Needs

1. � Demand

2. �Methodological & Statistical Advances

3. � Data, but need for more integrated clinical and economic data

4. Patient Reported Outcomes (PROs)

5. Services Evaluation

6. Competencies

• Training and Diffusion

• Embedded within the Formulary process

7. Application to Scientific Advances

Pharmacogenomics Diagnostics

Biologicals and Biosimilars Bundled products

8. Dissemination of Results

Peer reviewed

Managed COI

Transparency

9. National and International Organizations
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ISPOR (www.ispor.org)

• Annual International Meeting

• Annual European Congress

• Consortium

• Local Chapters

• Interest Groups

• Task Forces

• Student Chapters
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Finland: Finohta
(http://groups.stakes.fi/FIO/EN/enFinohta.htm)

• Finnish Office for Health Technology Assessment 
(Finohta)

• Finohta is the Finnish Office for Health Technology 
Assessment operating at the National Research and 
Development Centre for Welfare and Health (STAKES). 

• Finohta promotes the use of proper, evidence-based health 
technology in order to enhance the effectiveness and impact 
of health care.
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Supplementary Material
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Core Competencies in Pharmacoeconomics
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• Suvi-Anne Siimes
Executive Director, Pharmacy Industry Finland

http://www.laaketietokeskus.fi/page.php?page_id=140

• Akseli Kivioja
Chief Pharmaceuticals Officer, Pharmaceuticals Pricing Board, Finland

http://www.stm.fi/Resource.phx/eng/orgis/board/pharmaboard/english.htx

• Teija Kotomäki

Outcomes Research Manager, Pfizer Finland

http://www.pfizer.fi/frontpage.html

• Heikki Bothas

Executive Director, Finnish Generic Pharmaceutical Association

http://www.rinnakkaislaaketeollisuus.fi/

Core Competencies in Pharmacoeconomics
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Resources
• Rascati K. Essentials of Pharmacoeconomics. Lippincott Williams & Wilkins. 2008. ISBN 0781765447  

• ME Drummond, M Sculpher, B O'Brien, G Stoddart, and GW Torrance, Methods for the Economic 
Evaluation of Health Care Programmes, 3rd ed., Oxfrd University Press, 2005 (ISBN 13: 978-
0198529453). 

• Bootman JL, et al. Principles of Pharmacoeconomics. Harvey Whitney Books Company ISBN 978-
0929375175 

• International Society for Pharmacoeconomics and Outcomes Research (ISPOR): www.ispor.org

• National Institute for Clinical Excellence: http://www.nice.org.uk/

• Canadian Agency for Drugs and Technology in Health (CCOHTA): 
http://www.cadth.ca/index.php/en/home

• Australian Pharmaceutical Benefits Scheme: http://www.health.gov.au/pbs

• European Medicines Agency (EMEA):  http://www.emea.europa.eu/
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Selected Pharmacy Issues

• Data access: Cost versus charge

• Line item versus global impact assessments

• Multidisciplinary teams

• Payment for cognitive services

• Strategies to influence use of medications 

• Automatic / mandatory switching
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5. Cost-effectiveness

An analytic tool in which costs and effects of a program 

and at least one alternative are calculated and presented 

in a ratio of incremental cost to incremental effect.  

Effects are health outcomes such as cases of a disease 

prevented, years of life gained, or QALYs, rather than 

monetary measures as in CBA

�OTE: C/E does not mean cheapest!
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HTAi
(http://www.htai.org/)

International Society for the Promotion of Health 

Technology Assessment
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UK: NIHCE
(http://www.nice.org.uk/guidance/order/publicationslist/heatechassrep.jsp)

National Institute for Health and Clinical Excellence

Health Technology Assessment Reports
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Canada: CADTH
(http://www.cadth.ca/index.php/en/home)

Canadian Agency for Drugs and Technologies in Health
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Australia: PBS
(http://www.medicareaustralia.gov.au/providers/programs_services/about_pbs.shtml)

Australian Pharmaceutical Benefits Scheme

Therapeutic Goods Administration:

comparisons with EU guidelines:

http://www.tga.gov.au/docs/html/euguideh.htm
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The Fleetwood Model: 

An Enhanced Method of Pharmacist Consultation

• Model:
• Prospective review

• High risk assessment

• Direct Physician contact

• Patient assessment

• Past Practice: DRR judged by reduced prescription drug costs 

• Phase I: Bootman = model of total costs avoided

• Phase II: Pilot test the implementation feasibility;  
describe global impact

• Phase III: Multi-center project 

Source: Harms SL, Garrard J. The Fleetwood Model: an enhanced method of pharmacist 

consultation. Consultant Pharmacist 1998;13:1350-5. 



59

Types of Costs:

Identify Examples – Which are Relevant?

• Direct

• Indirect

• Medical

• Non-medical

• Intangible costs: negative subjective experiences

• Other costs

• Productivity costs 

• Non-health sector
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Published Article(s):

Suggestions

1. Do you know what was measured & how?

2. What was included? Why?

3. What was excluded? Why?

4. What is the perspective of the analysis? Based on 

this,

a. which costs are relevant (direct & indirect)

b. which benefits are relevant (direct & indirect)
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Considerations When Reporting Analyses

• (Statistical) Power Calculations

• Point Estimates

• Confidence Intervals

• Sensitivity Analyses

• Deterministic

• Stochastic
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√√√√√√√√Masked assessments

√√√√Other Controlled Trial

√√√√Cohort Study

√√√√Clinical Trial

√√√√Randomized*

√√√√Uncontrolled Studies, Case Series, case 

reports, expert opinion

√√√√√√√√√√√√Control Group, 

Representative Population

√√√√√√√√√√√√Independent  Outcome Assessment

√√√√√√√√Prospective 

Class IVClass IIIClass IIClass IFeature

•Also defines (1) Primary outcomes, (2) Exclusion/’Inclusion criteria,

• (3) Handling of drop outs, (4) Baseline characteristics of groups. 

Goodin, Frohman, et al. 

�eurology. 2002;58:169-178.

AA� Criteria for Rating Evidence Levels
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√√√√≥≥≥≥ 2 Class III Studies

√√√√≥≥≥≥ 3 Class III Studies

√√√√≥≥≥≥ 1 Class II Study

√√√√≥≥≥≥ 2 Class II Studies

√√√√≥≥≥≥ 1 Class I Study

CBALevel of Evidence

Goodin, Frohman, et al. �eurology. 2002;58:169-178.

AA� Criteria for Rating Recommendations

In the specified population,

A = Established as effective, ineffective or harmful

B = Probably effective, ineffective or harmful

C = Possibly effective, ineffective or harmful

U = Data are inadequate or conflicting. Tx is unproven
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Cost-Effectiveness Grid 
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