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Table 3. Categories of pharmacoeconomic analysis

Method

Description

Comments

Cost Minimization
Analysis (CMA)

Finds the program with the
lowest cost among those of
equal benefit

Although simple, this approach is hard to
apply to PGgx, since it includes only limited
costs. It is justified when alternatives of
comparable programs or therapies produce
clinically equivalent results.

Cost Effectiveness
Analysis (CEA)

The results of CEA are
expressed by a
cost/effectiveness ratio.
Effectiveness is measured as
higher survival, lower incidence
of adverse reactions.

Although CEA is the most common analysis, it
is difficult to establish compariscns between
studies of different discascs ({oi insiance,
asthma and hypertension), due to differences in
the measurement of primary effectiveness.

Cost Utility Analysis
(CUA)

Considers the relationship
between costs of a treatment
and its benefits to the health-
related quality of life of the
patient, as well as the risks of
adverse drug reactions. CUA is
applicable in studies aimed at
comparing different treatments,
mainly focused on chronic
patients.

Despite being an improvement over CEA, as it
introduces the patient’s level of satisfaction
with the treatment, it is still difficult to
measure some utilities from different sectors,
such as health costs in relation to education.

Cost Benefit
Analysis (CBA)

CBA is used to compare
positive and negative
consequences of alternative
uses of resources, and it has a
monetary unit as a measure of
outcome.

Its use is more focused on macroeconomic
issues, given that it is very difficult in clinical
practice to convert subjective outcomes, such
as quality of life, satisfaction. or pain intensity
in monetary units. This type of instrument
evaluates the economic viability of social
projects.

Adapted from Areda et al., 2011. Pharmacoeconomy: An indispensable tool for the rationalization of health
costs. Braz. J. Pharm. Sci., 47:231 and Venturini & Johnson, 2002. Introduction to pharmacoeconomic
principles and application in pharmacy practice. Calif. J. Health Syst. Pharm., 14:6.
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PGx Minimizes ADR’s

> Pharmacogenomics J. 2016 Apr;16(2):129-36. doi: 10.1038/tpj.2015.39. Epub 2015 May 19.

Cost-effectiveness of one-time genetic testing to
minimize lifetime adverse drug reactions

O Alagoz ', D Durham 2, K Kasirajan 3

Affiliations + expand
PMID: 25987241 DOI: 10.1038/tpj.2015.39

Abstract

We evaluated the cost-effectiveness of one-time pharmacogenomic testing for preventing adverse
drug reactions (ADRs) over a patient's lifetime. We developed a Markov-based Monte Carlo
microsimulation model to represent the ADR events in the lifetime of each patient. The base-case
considered a 40-year-old patient. We measured health outcomes in life years (LYs) and quality-
adjusted LYs (QALYs) and estimated costs using 2013 US$. In the base-case, one-time genetic
testing had an incremental cost-effectiveness ratio (ICER) of $43,165 (95% confidence interval (Cl)
is ($42,769,$43,561)) per additional LY and $53,680 per additional QALY (95% Cl is
($53,182,$54,179)), hence under the base-case one-time genetic testing is cost-effective. The
ICER values were most sensitive to the average probability of death due to ADR, reduction in ADR
rate due to genetic testing, mean ADR rate and cost of genetic testing.

Markov-based
Monte Carol
simulation of
ADR events in
the life time of
a patient

One time
genetic test had
ICER of $43,165
per life year
saved and
$53,680 per
QALY



Cost Per Death Prevention
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Cost-Effectiveness of
Pharmacogenomics-Guided

Prescribing to Prevent Gene-Drug-
Related Deaths: A Decision-Analytic
Model

Cathelijne H. van der Wouden', Heiralde Marck?,

“ Henk-Jan Guchelaar?, e) Jesse J. Swen! and

Wilbert B. van den Hout?*

Frontiers in Pharmacology 1 June 2022 | Volume 13 | Article 918493

Dutch Study - Decision-analytic
model to quantify the number and
cost per gene- drug-related death
prevented, 1-year perspective. The
modeled intervention is a single gene
PGx-test for CYP2C19, DPYD, TPMT
or UGT1A1.

Results: For 148,128 patients
initiating one of seven drugs in a
given year, costs for PGx- testing,
interpretation, and drugs would
increase by €21.4 million. Of these
drug initiators, 35,762 (24.1%) would
require an alternative dose or drug.
PGx-guided prescribing would
relatively reduce gene-drug related
mortality by 10.6% (range per DGI:
8.1-14.5%) and prevent 419 (0.3% of
initiators) deaths a year. Cost-
effectiveness is estimated at €51,000
per prevented gene-drug-related
death
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Cost-effectiveness of pharmacogenetic testing
M Verbelen et al

= Mot cost-effective
Undetermined
m Cost-effective

Cost-saving Not cost-effective m Cost-saving

12 (27%) 11 (25%)

Undetermined
8 (18%)

Number of economic evaluations T

Azathioprine
Mercaptopurine

Carbamazepine

Mot estimated
3 (7%)

= Not estimated

m Not cost-effective
Undetermined

m Cost-effective

m Cost-saving

Mot cost-effective
5 (11%)

Undetermined
Cost-saving 3 (7%)
22 (50%)

d
w
=
=
3
o
Y
=2
E
S
£
o
o
@
-
ud
3
£
E]
=

Azathioprine
Clopidogrel
Carbamazepine
Irinotecan
Mercaptopurine

Cost-saving/dominant Undetermined Mot cost-effective
PGx was more effective at Reviewed study did not PGx was not cost-effective
lower cost reach unequivocal

conclusion

Figure 3. Conclusions of reviewed economic evaluations regarding cost-effectiveness of PGx testing strategy (a) overall and (b) by drug, and
estimated conclusions in scenario of no extra cost for genetic information (c) overall and (d) by drug. PGx, pharmacogenetics-guided
treatment.




Challenges with PGx PE

evaluation




ldentifying PGx testing cost

ecision Support,



s PGx Cost Effective



Is Pre-emptive Multi-gene Testing
More Cost Effective - PE
considerations
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How does PGx Testing Compare
to other routine tests
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Medico-Legal Considerations
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Legal and Liability
Implications of
Pharmacogenomics
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A. Morreale, MS
McFarland. Journal of
Precision Medicine |
Volume 7 | Issue 4 |
December 2021



https://www.fda.gov/medical-devices/precision-medicine/table-pharmacogenetic-associations

Legal Quotes
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Will Reimbursement mitigate or obviate the
need for Pharmacoeconomic Assessments?
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Will Reimbursement mitigate or obviate the
need for PE?
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Conclusion- PE of PGx
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