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Cost-effectiveness analysis (CEA) is a research method used to determine the clinical benefit-to-cost ratio of a
given intervention. CEA offers a standardized means of comparing cost-effectiveness among interventions.
Changes in quality-adjusted life-years, disability-adjusted life-years, or survival and mortality are some of the
common clinical benefit measures incorporated into CEA. Because accounting for all associated costs and
benefits of an intervention is complex and potentially introduces uncertainty into the analysis, sensitivity an-
alyses can be performed to test the analytic model under varying conditions. CEA informs the identification of
high-value clinical practices and can be used to evaluate preventative, diagnostic, and therapeutic interventions

in dermatology.
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Description: This article, designed for dermatologists, resi-
dents, fellows, and related healthcare providers, seeks to
reduce the growing divide between dermatology clinical
practice and the basic science/current research methodolo-
gies on which many diagnostic and therapeutic advances are
built.

Objectives: At the conclusion of this activity, learners should

be better able to:

e Recognize the newest techniques in biomedical research.

e Describe how these techniques can be utilized and their
limitations.

e Describe the potential impact of these techniques.

CME Accreditation and Credit Designation: This activity has
been planned and implemented in accordance with the
accreditation requirements and policies of the Accreditation
Council for Continuing Medical Education through the joint
providership of William Beaumont Hospital and the Society
for Investigative Dermatology. William Beaumont Hospital is
accredited by the ACCME to provide continuing medical
education for physicians.

William Beaumont Hospital designates this enduring material
for a maximum of 1.0 AMA PRA Category 1 Credit(s)™.
Physicians should claim only the credit commensurate with
the extent of their participation in the activity.

Method of Physician Participation in Learning Process: The
content can be read from the Journal of Investigative Derma-
tology website: http://www.jidonline.org/current. Tests for
CME credits may only be submitted online at https:/beaumont.
cloud-cme.com/RTMS-July17 — click ‘CME on Demand’ and
locate the article to complete the test. Fax or other copies will
not be accepted. To receive credits, learners must review the
CME accreditation information; view the entire article, com-
plete the post-test with a minimum performance level of 60%;
and complete the online evaluation form in order to claim
CME credit. The CME credit code for this activity is: 21310.
For questions about CME credit email cme@beaumont.edu.

WHAT IS COST-EFFECTIVENESS ANALYSIS?

Cost-effectiveness analysis (CEA) is a research method that
characterizes the costs of interventions relative to the
amount of benefit that they yield. CEA provides a stan-
dardized means of comparing interventions to identify
those that provide maximal clinical effect per incremental
unit of cost. CEA can be applied to preventive, diagnostic,
and therapeutic interventions. Outcomes captured by such

analyses can include mortality benefit, symptom reduction,
or improved quality of life after a treatment or procedure.
CEA is one type of economic analysis used in health ser-
vices research; other related but separate concepts are
outlined in Table 1.

Given the interest in delivering high-value care across all
clinical specialties including dermatology, research identi-
fying clinical practices that deliver a high level of
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What is cost-effectiveness analysis?
Cost-effectiveness analysis (CEA) is a research method
used to determine the clinical benefit-to-cost ratio of in-
terventions. CEA offers a standardized means of
comparing cost effectiveness among interventions.
Changes in quality-adjusted life-years (QALYsS),
disability-adjusted life-years (DALYs), or survival and
mortality are some of the common outcome measures of
clinical benefit incorporated into CEA.
CEA can be used to evaluate screening, preventative,
diagnostic, and therapeutic interventions.

Limitations of cost-effectiveness analysis
Accounting for all associated costs and benefits of an
intervention is complex, potentially introducing uncer-
tainty into the analysis. Sensitivity analyses can be per-
formed to test the analytic model under varying
conditions.

There remains no universally accepted standard for
cost-effectiveness thresholds.

Table 1. Comparison of concepts in health economics
analysis

Concept Definition

Calculation of the costs associated with an
intervention

Cost analysis

Characterization of the cost of an intervention
relative to the monetary benefit of its outcome

Cost-benefit analysis

Characterization of the cost of an intervention
relative to the clinical benefits of the outcome,
measured in nonmonetary values

Cost-effectiveness
analysis

A field of research that aims to discriminate
among clinical interventions according to their
clinical effectiveness, cost effectiveness, and
appropriateness

Comparative
effectiveness research'

"Nambudiri and Qureshi, 2013.

effectiveness at a relatively lower cost can be valuable in
guiding policy on allocation of health care resources. It is thus
increasingly relevant for dermatologists to understand CEA
and demonstrate cost-effectiveness in current practice.

METHODS IN COST-EFFECTIVENESS ANALYSIS
Core elements of cost-effectiveness analysis include identi-
fying clinical interventions, accounting for all associated costs,

and defining outcome measures for analysis. The Panel on
Cost-Effectiveness in Health and Medicine provides recom-
mendations on variables that should be included in cost and
outcome definitions used in CEA (Sanders et al., 2016). Cost
calculations should include not only the price of administering
an intervention but also costs associated with facility and staff
resources, intervention adverse effects, and indirect costs of
patient suffering and lost productivity, among others.

Table 2 outlines various outcome measures used in CEA.
The most commonly used outcome measures are the
disability-adjusted life-year (DALY) and quality-adjusted
life-year (QALY). For both DALYs and QALYs, a value of
1 is assigned to a single year lived with perfect health. To
determine the DALYs associated with a condition, a
disability weight is assigned based on the level of impair-
ment caused by the condition, with larger disability
weights correlated with greater impairments to health
(Jamison et al., 2006). The disability weight is then sub-
tracted from 1 to determine the DALY. QALYs are calcu-
lated in a similar fashion but incorporate quality of life
changes into the measurement. Standardized quality of life
surveys such as the EuroQol five dimensions questionnaire
(EQ-5D) are commonly used to derive QALY values (Prieto
and Sacristan, 2003). DALY and QALY determinations are
informed by standardized disease severity, symptom, and
quality of life measurements and in many cases are pref-
erable markers of health outcomes over simply counting
life-years prolonged (Jamison et al., 2006). Dermatology-
related instruments that have been developed and vali-
dated include the Dermatology Life Quality Index (DLQI),
Children’s Dermatology Life Quality Index, Psoriasis Area
and Severity Index (PASI), SCOring Atopic Dermatitis
(SCORAD), and Functional Assessment of Cancer Therapy
Melanoma (FACT-M), among others.

Decision analysis models are used to analyze large
volumes of patient outcomes in CEA. A decision tree,
which allows visualization of the different clinical path-
ways being compared and their possible outcomes, is an
example of a simple decision analysis model (Figure 1).
Probabilities of an intervention’s success or failure are
estimated from existing literature on efficacy, and the de-
cision tree allows for the incorporation of outcomes such
as cost and QALYs. However, the decision tree is less well
adapted to handling recurrent conditions and longer-term
outcomes. The Markov model, an iterative model that ac-
commodates transitions among various disease states,
can be better suited for representing conditions that
recur, evolve, and progress over time (Sonnenberg and
Beck, 1993).

Table 2. Definitions of selected outcome measures used in CEA"

Outcome measure

Definition

Mortality (deaths averted)
Life-years gained/lost
Disability-adjusted life-years gained/lost

Quality-adjusted life-years gained/lost

The number of deaths prevented by an intervention
The remaining life expectancy at the time of an averted death, weighted in favor of younger persons.
A unit of the amount of health lost because of a condition, taking into account the burden of morbidity

associated with the condition

A unit of the years of life saved and adjusted for health-related quality of life with that condition

'Adapted from Jamison et al., 2006.
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