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Editorial

Role of Pharmacoeconomics in Precision Medicine
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Precision medicine (PM) and all related concepts, like
personalized medicine and stratified medicine, are char-
acterized by a growing number of diagnostic tests for tar-
geting healthcare interventions and choosing the most
proper treatment for each patient. This part of medical
knowledge is highlighted as an essential program for na-
tional health policies. The authentic explanation of preci-
sion or personalized medicine from the perspective of the
Council of Advisors on Science and Technology in 2008 is
as follows:

"The accommodating of options for treating the indi-
viduals based on their characteristics to categorize them to
sub-group of patients with different susceptibility to a spe-
cial disease or their body response to a distinct treatment.
Preventative or therapeutic interventions can then be fixed
on those who will benefit, saving monetary resources and
preventing adverse effects for those who will not (1)."

There are three types of precision medicine applica-
tions: disease susceptibility prediction, patients’ progno-
sis, and treatment response or side effect prediction (2).
Predicting a patient’s vulnerability to disease is essential,
mainly in cancerous patients. For example, patients with a
mutation in BRCA1/2 can benefit from genomic screening
to determine their breast cancer-related risks (3).

Decision-makers often dispute over improving clinical
outcomes and more effectively using healthcare resources
via personalizing the treatment (4). Thus, the main bar-
rier in the implementation of this program is determining
payers and reimbursement organizations. There is a great
need from decision-makers’ perspectives to have a proper
tool to make better decisions for resource allocation and
cost-saving of targeting therapy, which could be feasible
through conducting economic evaluation (5).

A model of economic evaluation depends on a system-
aticassortment of data from so many sources within a well-
defined framework, like evidence of clinical effectiveness,
utility and cost information extracted from the literature
or practice-based data, and opinions from relevant experts.
The “gold standard” for the assortment of data for eco-
nomic models is through systematic reviews of published
literatures. Pharmacoeconomic studies have provided a
comparative analysis of clinical outcomes and costs of us-
ing those technologies for decision-makers to make proper
health budget allocation decisions (6).

The definite objections in modeling and conduct-
ing health economic evaluation methods in precision
medicine are centered on medicine assessment and phar-
macogenetic technologies via systematic reviews. The fre-
quent use of cost-effectiveness analyses in developing pre-
cision medicine strategies in cancer treatment is expected
to enhance the implementation of such strategies in rou-
tine practice. However, it needs to be assessed how cost-
effectiveness studies can be systematically applied during
the development process of new technologies (7).

Among the four types of analysis in health eco-
nomic evaluation, cost-utility analysis (CUA) and cost-
effectiveness analysis (CEA) are most frequently used;
among performed studies in this category, had evaluated
clinical molecular genetic tests. In studies using CUA,
quality-adjusted life-years (QALY) is the metric of health
outcomes, and in those using CEA, the incremental cost-
effectiveness ratio is the measure to show the amount of
benefit derived by making an alternative treatment choice
(8).

In models used in this area, differences in the target
population and test purposes lead to six types of tests: (1)
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screening, (2) diagnostic, (3) predictive, (4) surveillance, (5)
prognostic, and (6) monitoring.

New screening tests are helpful as they increase life ex-
pectancy and QALY by early determining the risks of dis-
ease, reducing costs related to unnecessary tests, and im-
proving patients’ compliance by choosing the most proper
treatment for them. Here, we briefly described benefits of
each of the tests:

Diagnostic tests can improve the quality of life by
reducing false-negative tests and unnecessary treatment
costs.

Predictive tests can improve the response rate to treat-
ments and increase life expectancy and the quality of life
by determining specific treatment and reducing the rate
of toxicity of adverse events (9).

Surveillance tests can increase the quality and ex-
pectancy of life by early identification of disease recur-
rence and effective interventions for its treatment. These
tests also reduce costs and increase the quality of life by re-
ducing unnecessary tests and treatment.

Finally, prognostic tests improve the response rate and
reduce treatment costs for patients (10). All the mentioned
pathways are briefly described in Figure 1.

This study aimed to define the actual objective in the
cost-effectiveness analysis of precision medicine and im-
prove related methodologies. Many factors affect the cost-
effectiveness of precision medicine, such as the prevalence
of the genetic status (some allele or mutation) in a spe-
cific population, the high price of genetic tests and asso-
ciated treatment, the probability of mortality or any com-
plication, the health-related quality of life before and af-
ter a preventive medicine, the diagnosis time of a risk fac-
tor, and patient adherence to treatment. It appears that de-
spite the high costs of conducting precision tests and ther-
apy, they still need to be implemented because of the great
value of the PM use. However, many challenges exist for
economic evaluation methods in PM due to significant lim-
itations of clinical trials. Accordingly, data in these trials
are usually extrapolated to populate the economic model,
which maynotbe transformable to real-world settings that
are genetically different. However, to ensure the value and
benefits of conducting PM with all the hurdles, many stud-
ies around the world have been published on evaluations
of pharmacogenetic tests. In contrast, other studies have
focused more on the PM nature. In general, these studies
mention that the number of economic evaluations of pre-
cision medicine is growing daily. However, there is a kind
of limited evidence on the value of economic parts of pre-
cision medicine, and many gaps in topics discussed.

There have been many literatures on the cost-

effectiveness of conducting precision medicine and
individualizing treatment since 2012, and most of them
have shown that implementing different screening tests
can reduce costs of the healthcare system, reduce adverse
drug reaction incidence and its management cost, and
improve reimbursement condition, increase the quality
and expectancy of life.
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Figure 1. Pathway of diagnosis and evaluation in precision medicine
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