Chapter 9
Applying Pharmacoeconomics in Community
and Hospital Pharmacy Research

Syed Tabish Razi Zaidi and Zaheer-Ud-Din Babar

Abstract Increasing pressure on maximising the output from limited resources has
forced health-care policy makers to use health economic evaluation tools to eval-
uate the efficacy and efficiency of pharmacy services. Increasingly to evaluate these
services, pharmacoeconomic evaluation is being used. This chapter introduces the
concept of pharmacoeconomics and discusses different pharmacoeconomic meth-
odologies. It also traverses literature covering economic evaluation studies in
community and hospital pharmacy setting. The chapter discusses conducting eco-
nomic evaluations and debates issues related to data sources, perspectives, costs,
outcomes measures, sensitivity analysis and strengths, weaknesses and opportuni-
ties related to this research.

9.1 Introduction

Medicine expenditure is growing globally. This is well reflected by the fact that the
prescription drug expenditures in the United States have more than doubled over the
last decade; the US spent $120 billion on prescription medicines in the year 2000
compared with $263 billion in 2011 (CDC 2014). Similar trends have been
observed across the world where pharmaceutical expenditures per capita in Orga-
nisation for Economic Co-operation and Development (OECD) countries have
consistently increased over the period of 20082013 (OECD 2014).
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Given the growing pressures of cost-containment initiatives, funding decisions
are increasingly based on objective data. Funding bodies in the United Kingdom
(UK) (Rawlins et al. 2010) and Australia (Committee PBA 2014) require
pharmacoeconomic and budget impact analysis at the time of submission for new
Health Technology applications. The majority of pharmacy practice research activ-
ities are geared towards new pharmacy services and aim to introduce the research as
a routine professional practice (Martinez et al. 2013; Ottenbros et al. 2014). Nev-
ertheless, new pharmacy services should demonstrate the value for money when
competing with initiatives proposed by other disciplines such as medicine, nursing
and allied health (Chan and Wang 2004). In this context, pharmacoeconomics
(PE) research can be a useful tool for practising pharmacists, pharmacy managers
and those who are involved in pharmacy practice research and in quality improve-
ment projects.

9.2 Pharmacoeconomics

Pharmacoeconomics (PE) is an established discipline of Health Economics. It is a
scientific discipline that compares the value of one pharmaceutical agent, service or
program to another in an attempt to make conclusion about the preferred choice
from payer, society or an individual perspective. Table 9.1 briefly describes the
types of pharmacoeconomic analysis; however, a detailed description of the types
and methodologies is beyond the scope of this chapter and has been described
elsewhere (Drummond et al. 2005). The subsequent sections of this chapter will
discuss the available PE research methods, drawing on examples from the existing
literature and possible applications to the practice of pharmacy.

9.3 Relevance of Pharmacoeconomics to Pharmacy
Practice Research

There are many applications of pharmacoeconomics in pharmacy practice research.
Economic analysis of medicines prior to inclusion in hospital formulary, evaluation
of unique pharmacy services, estimating willingness to pay for pharmacy services
by consumers and cost consequence of various pharmacy models are few examples
in this area. The most frequent application of pharmacoeconomics methodology in
the pharmacy discipline is the evaluation of medicines to determine their relative
cost-effectiveness to similar agents that are already available in the market. This is
partly because such evaluations are often required by payers of pharmaceutical
services (Rawlins et al. 2010; Committee PBA 2014). While a number of studies
reporting pharmacy practice research have included costs associated with pharmacy
services (Branham et al. 2013; Lucca et al. 2012; Desborough et al. 2012; Kopp
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Table 9.1 Types of Pharmacoeconomics analyses and relevant examples

Type of

analysis Brief description Unique practical applications

Cost- Analysis to identify the most econom- | Choosing generics of a same medi-
minimisation | ical option when efficacy of compari- | cine; selecting medicine from the
analysis son is similar same class; selecting dispensing soft-
(CMA) ware for pharmacy

Cost-effec- Analysis to identify the most econom- | Choosing model of care such as hos-
tiveness anal- | ical option when efficacy is not simi- | pital admissions vs. day care admis-
ysis (CEA) lar. Outcomes are measure as increase | sions; service delivery such as

effectiveness delivered for each $
invested

Cost-benefit

Analysis to identify the most eco-

Pharmacist vs. nurse run asthma
clinic; choosing medicine with same
outcome: Atorvastatin

analysis nomical option when efficacy is not vs. Rosuvastatin
(CBA) similar like CEA. Outcomes are Above mentioned examples are CEA
measure as net $ benefit if outcomes are presented as incre-

mental effectiveness per $ invested
OR CBA if outcomes are presented as
net $ benefit

Cost—utility Analysis to identify the particular Allocation of resources across various

analysis option that will deliver the best clinical areas such as funding a

(CUA) utilisation of existing resources. Out- | smoking cessation program or allo-

comes are measured in terms of utility
measures such as Quality Adjusted
Life Years (QALYs) for each $
invested

cating resources for staff lounge.
Choosing an antiemetic for hospital
formulary for cancer patients or a new
analgesic for chronic pain

et al. 2007; Hilleman et al. 2004; Zaidi et al. 2003; Crowson et al. 2002; Devlin
et al. 1997; Dranitsaris et al. 1995), the robust use of pharmacoeconomic analysis is
limited (Saokaew et al. 2013; Rubio-Valera et al. 2013; Aspinall et al. 2013; Weant
et al. 2009; Chisholm et al. 2000).

9.3.1 Economic Evaluations of Pharmacy Practice Research

A number of pharmacy practice studies have reported economic evaluations as a
part of their methodology. Applying economic evaluation to pharmacists’ interven-
tions was common in early studies (Kopp et al. 2007; Zaidi et al. 2003; Crowson
et al. 2002; Devlin et al. 1997; Chuang et al. 1994; Cooper 1997; Cowper
et al. 1998), whereas recent studies focus more on disease-specific contribution of
the pharmacists’ role (Rubio-Valera et al. 2013; Aspinall et al. 2013; Weant
et al. 2009; Cies and Varlotta 2013; Gray et al. 2007; van Boven et al. 2014;
Johnson 2009; Klepser et al. 2012; Perraudin et al. 2013; Thavorn and
Chaiyakunapruk 2008). A bulk of published economic evaluations of pharmacists’
interventions have been conducted within hospital settings (Kopp et al. 2007; Zaidi
et al. 2003; Crowson et al. 2002; Devlin et al. 1997; Chuang et al. 1994; Cooper
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1997; Cowper et al. 1998) as opposed to community settings (Branham et al. 2013;
Desborough et al. 2012; Marciante et al. 2001; Avery et al. 2012). A brief discus-
sion of available studies according to the area of investigations will be presented in
the following section.

9.3.1.1 Economic Evaluations of Pharmacists’ Interventions

A number of studies have evaluated the cost impact of pharmacist’s interventions in
critical (Lucca et al. 2012; Kopp et al. 2007; Zaidi et al. 2003; Devlin et al. 1997,
Chuang et al. 1994) and noncritical care settings (Crowson et al. 2002; Cooper
1997). Most of the critical care setting studies have focused on direct cost savings
associated with a pharmacist’s intervention to justify the additional cost of having a
clinical pharmacist on board (Zaidi et al. 2003; Devlin et al. 1997; Chuang
et al. 1994). These studies are of shorter duration, ranging from 4 to 13 weeks.
An important aspect of pharmacist’s presence in critical care settings is related to
educating prescribers and nurses about medicines use. This fact is highlighted by a
Malaysian study that demonstrated a relative decrease in the number of interven-
tions over a four-week study period (Zaidi et al. 2003).

Studies evaluating pharmacists’ interventions in non-critical and community
settings are of a comparatively longer duration (Branham et al. 2013; Desborough
et al. 2012; Cooper 1997; Cowper et al. 1998; Avery et al. 2012; Wallerstedt
et al. 2012). Furthermore, studies from community settings are mostly multi-
centred and often have large number of patients. This gives them sufficient power
for data analysis and also makes findings generalizable (Branham et al. 2013;
Desborough et al. 2012; Avery et al. 2012). Following the trend from critical
care-related studies, most studies of pharmacists’ interventions in community
settings have focused on direct cost savings. These studies also have placed little
emphasis on the cost impact of patients as well as on process-related outcomes such
as length of hospital stay, quality of life, educational impact and prevention of
Adverse Drug Events (ADEs).

Other than the direct cost savings resulting from pharmacists’ interventions,
there are also benefits in patient health outcomes. These are important for two
reasons: first, cost savings resulting from such heath outcomes are often greater than
the direct cost savings from medicines use and, therefore, omitting such outcomes
can significantly underestimate the economic impact of pharmacists’ interventions.
Second, such outcomes can contribute to administrative decision making and help
convince decision makers about the importance of pharmacists’ role in a given area.
Adverse drug events are often associated with an increase in a patient’s length of
stay and morbidity and mortality (Gyllensten et al. 2014; Kane-Gill et al. 2010). It
has been estimated that the cost of managing ADESs can be as high as around 10 %
of the total health-care cost (Gyllensten et al. 2014). One particular study of
interventions made by clinical pharmacist in surgical ICU reported cost avoidance
of more than US$200,000 over a 5-month period (Kopp et al. 2007).
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9.3.1.2 Economic Evaluations of Disease Management by Pharmacists

Earlier reports of economic evaluations of pharmacists’ role in the management of a
disease or condition can be found as early as 50 years ago (Mutchie et al. 1979).
However, most older studies were focused on a particular aspect of disease man-
agement instead of on the pharmacist solely managing a disease or condition
(Dranitsaris et al. 1995; Mutchie et al. 1979). A number of recent studies have
investigated the cost-effectiveness of pharmacist-managed care for a variety of
disease states such as pharmacist-managed smoking-cessation clinics (Thavorn and
Chaiyakunapruk 2008), asthma program (Chan and Wang 2004), diabetes and heart
disease (Branham et al. 2013), depression clinics (Rubio-Valera et al. 2013) and
anaemia management in end stage renal disease (Aspinall et al. 2013).

Compared to the economic evaluations of pharmacists’ interventions, most
recent studies evaluating pharmacists’ impact on disease management have
employed formal pharmacoeconomic analysis including sensitivity analysis
(Rubio-Valera et al. 2013; Aspinall et al. 2013; Thavorn and Chaiyakunapruk
2008). Sensitivity analysis is where researchers modify the cost of different study
variables to assess the cost-effectiveness of a particular intervention under different
scenarios (Drummond et al. 2005). This allows policy makers to assess risks
involved in funding a particular service or health technology. This is because as
individual costs and the probability of attaining intended outcomes may vary from
one practice settings to other or from one health-system to another.

Another feature of published pharmacoeconomic studies in pharmacist-managed
disease states is the detailed description of cost-effectiveness modelling and asso-
ciated costs and consequences estimations (Rubio-Valera et al. 2013; Aspinall
et al. 2013; Thavorn and Chaiyakunapruk 2008). An overarching aim of publishing
scientific research is to contribute to the existing scientific literature so others can
benefit from the literature. Unfortunately, apart from few well-conducted
pharmacoeconomic studies, the majority of studies have methodological limitations
thus making it difficult for other investigators to either adopt the reported method-
ology or to compare their own results with that of published literature (Elliott
et al. 2014). Future studies evaluating the economic impact of pharmacist’s inter-
ventions and pharmacist-based care models should focus on direct and indirect
costs associated with patients’ and process-based outcomes. This would then be
helpful to assess the true nature of pharmacist contributions.

The discussion so far has been focused on introducing readers to the various
types of pharmacoeconomic analyses, their application in pharmacy practice
research and the limitations of the existing literature. The following section will
briefly discuss some key considerations in designing a pharmacoeconomic analysis.
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9.3.2 Designing a Pharmacoeconomic Analysis

A detailed description of a step-wise approach to designing a pharmacoeconomic
analysis is beyond the scope of this chapter. Guidance on designing PE studies is
available from the experts in the field (Drummond et al. 2005). Furthermore, World
Health Organisation (WHO) has developed guidelines on generalised cost-
effectiveness analyses that provide excellent commentary on some of the method-
ological issues on the subject (Tan Torres Edejer et al. 2003). The purpose of this
particular section is rather to introduce readers to some of the considerations and
background work required for designing and conducting a pharmacoeconomic
analysis. Although most of this will be applicable to general economic analysis,
the discussion will focus on pharmacy practice research. In order to keep this
discussion relevant to the practice of pharmacy, two distinct case studies are
chosen, one from hospital pharmacy and the other from community pharmacy
settings (Box 9.1).

9.3.3 Scope of the Study

Defining the scope of a study is one of the first key steps. The scope of the study
needs to be realistic and should feed into one’s own practice setting.

Being realistic means conducting the study within the context of available data
sources. For example, it might be desirable to measure long term patient-related
outcomes such as mortality, morbidity and hospitalisations while measuring the
cost-effectiveness of a pharmacist managed Chronic Obstructive Pulmonary Dis-
ease (COPD) clinic. However, this may not be realistic as these are long term
outcomes requiring substantial time to show improvements. Hence, the researchers
in this particular case may want to focus on direct cost savings, length of stay and
concordance data, for example. Though the data may still be collected on long term
outcomes from hospital medical records, any association found would be most
likely unreliable where the duration of intervention is shorter. Contrarily, if the
proposed intervention is planned to be delivered over at least 6—12 months, to not
include clinical outcomes data would be inappropriate.

Box 9.1. Case Studies of Hospital and Community Pharmacy Settings
Hospital case study:

Poor compliance to antibiotic prescribing guidelines at your hospital is a
chronic problem. As such, there is a plan to implement an electronic decision
support system to streamline restricted antibiotics approval prior to prescrib-
ing in an attempt to improve physician’s compliance to the prescribing
guidelines. You are the project pharmacist and the hospital administrator

(continued)
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Box 9.1 (continued)

wants to know if the cost of implementing an electronic decision support is
Jjustifiable?

Community case study:

You are the newly appointed strategic planning manager of a company
that manages a brand of chains of pharmacies. Under increasing competi-
tion, the board of directors is considering better engagement with patients to
ensure their loyalty to the company. There is a plan to roll out a memo-care
program that will incorporate prescription reminders, active communication
with patients at each repeat dispensing and monitoring of compliance and
adverse effects by pharmacists, so as to ensure patients experience a visible
difference that may translate into long term loyalty with the pharmacy brand.
The board wants you to evaluate the cost-effectiveness of this strategy.

Considerations to the relevant practice settings are also vital, as the scope for
both community and hospital settings would be different. This is due to differences
in the operations and priorities of each health-care setting as well as the way in
which these services are funded. Hospital-based interventions are likely to have
complex indirect costs such as loss of productivity due to illness, opportunity cost
due to funding of the studied intervention, expensive diagnostic procedures, to
name a few (Locatelli and Marazzi 2013; Jackson 2000). Whereas in community-
based economic evaluations, it is likely to be less complex as fewer indirect costs
need to be incorporated.

Using the hospital case study from Box 9.1, the overall aim of the intervention is
to improve a physician’s concordance to the prescribing guidelines and therefore
the scope is focused on concordance rather than clinical outcomes. However, the
community case (Box 9.1) will be broader in scope as it aims to implement multiple
interventions such as prescription reminders, close communication, monitoring of
compliance and adverse effects. While such complexity will play an important role
in measuring costs and deciding which variables to include in the economic
evaluation, the scope of this evaluation is reasonably straightforward. The primary
aim of this intervention is to increase customer loyalty, and therefore the scope of
the intervention focuses on customer satisfaction, proportion of repeat dispensing
and long term loyalty. It does not take in account other meaningful but irrelevant
outcomes (in context of the evaluation) such as hospitalisation attainment of target
clinical measures and health-related quality of life.
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9.3.4 Choosing Perspective

Pharmacoeconomic analysis can be carried out from a variety of perspectives such
as patient’s perspective, insurer’s perspective, government perspective or societal
perspective. Perspective refers to the funder of a particular intervention or service in
question. While the choice of perspective appears to be simplistic, in reality
choosing a perspective can be a complex process (Tan Torres Edejer et al. 2003).

The societal perspective is the preferred perspective within WHO guidelines
(Tan Torres Edejer et al. 2003) and experts in the field support its use as well
(Byford and Raftery 1998). Nevertheless, the societal perspective has its own
limitations. First, the concept that society (or tax payers at large) is paying for
health-care services or the intervention in question may only be applicable in public
health-care system and it is challenging to apply the same concept to private
insurance system or in developing countries where patients often pay for their
own health expenses. Second, an estimation of all possible costs related to the
societal perspective can be challenging and may not always be quantifiable (Mason
and Mason 2006). Third, a societal perspective may not be applicable to some
economic analysis. This third limitation is quite relevant to pharmacy practice
research specifically during the initial phase of the studies.

Pharmacy practice research often proposes models of care that are collaborative
in nature, where pharmacists are offering their services in collaboration with other
health-care professionals such as nurses or doctors (Zaidi et al. 2003; Cooper 1997,
Avery et al. 2012). Having said that, a number of pharmacist-based patient care
interventions can and should be evaluated from a societal perspective, especially
while being considered for a wider implementation. Particular examples of such
services are pharmacists undertaking government-subsidised home and residential
aged care medicine reviews in Australia (Sorensen et al. 2004) and similar program
known as Meds-Check in Canada (Grindrod et al. 2013).

Most single site hospital-based or small scale community-based economic
evaluations can choose a non-societal perspective. However, in large scale inter-
vention studies, using societal perspective may be a better option. Referring back to
Box 9.1, the specific aim of the electronic decision support is reasonably narrow
and a societal perspective may not be suitable for this evaluation regardless whether
the hospital is funded from public or from private resources. However, if the same
system is found to be economically feasible and there is a will to expand the system
to a number of public hospitals, then a societal perspective will be worth exploring.
Given the obvious commercial nature of the community pharmacy example
(Box 9.1), a company or payer perspective will be perhaps the most reasonable
choice.
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9.4 Choosing Particular Analysis

Most economic analyses are applicable to pharmacy practice research. Cost-
minimisation analysis is more applicable to in-house projects where pharmacy
departments within hospitals or community pharmacy organisations can look into
different service delivery models, for example, or choosing generics for a given
drug. Cost-effectiveness analysis is more likely to be used for intervention studies
(Branham et al. 2013; Avery et al. 2012) and studies evaluating pharmacist-based
care model for chronic diseases such as asthma (Chan and Wang 2004) and
smoking-cessation programs (Thavorn and Chaiyakunapruk 2008). The limited
use of cost—benefit analysis compared with cost-effectiveness analysis can be
explained in the context of technical challenges in defining the cost of clinical
outcomes. As shown in Table 9.1, cost—benefit analysis (CBA) requires all conse-
quences of a particular intervention to be translated into monetary value and there
are ethical concerns in putting a monetary figure on certain humanistic and clinical
outcomes (Drummond et al. 2005; Mason and Mason 2006). Nevertheless, CBA
can be reasonably applied for most interventions especially while evaluating a new
pharmacy model (Desborough et al. 2012; Zaidi et al. 2003; Chisholm et al. 2000),
while cost—utility analysis (CUA) can be applied for different intervention in
isolation to another (Drummond et al. 2005). However, this is rare in pharmacy
practice research as mostly a direct comparator is available.

Considering the example of electronic decision support from Box 9.1, CEA as
well as CBA are equally applicable in this scenario. Nevertheless, CBA will simply
provide the net benefit ratio of the intervention and will not be able to summarise
the relative increase in guideline adoption. Conversely, CEA will be able to provide
the relative increase in guideline adoption as incremental cost-effectiveness ratio
with varying degrees of physicians’ concordance with the guidelines, and hence this
would be more applicable.

With regard to the community pharmacy intervention (Box 9.1), CBA is pre-
ferred. This is because CBA will provide a clear indication of return on investment
in terms of relative financial gains. Though CEA will provide information on
customer-retention rates and may be considered a suitable method, it will not
provide information about the net financial benefit. Given the payer’s perspective
in the scope of Memo-Care program, to retain and grow business in the competing
environment, CBA will be preferred over CEA in this particular example.

9.4.1 Estimating Costs

Costs and outcomes are the essential part of any pharmacoeconomic analysis. A
number of factors are related to the estimation of direct and indirect costs of the
particular intervention being evaluated. The direct cost of delivering a health-care
intervention include the cost of intervention and indirect cost may include the cost
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of delivering, accessing, maintaining and any associated opportunity cost ( which is
being lost due to providing the intervention in question) (Drummond et al. 2005;
Tan Torres Edejer et al. 2003). As described earlier, most studies evaluating the
economic impact of a pharmacist’s interventions have not used formal
pharmacoeconomic methods and therefore have not included a number of relevant
costs in their analyses (Elliott et al. 2014). However, there are few formal pharmacy
practice pharmacoeconomic studies in which direct and indirect costs-associated
interventions have been studied (Rubio-Valera et al. 2013; Aspinall et al. 2013).

Most notable is the cost-effectiveness analysis of pharmacist’s intervention in
depression (Rubio-Valera et al. 2013). Authors of this particular study have con-
sidered all relevant costs related to not only implementing the intervention but also
indirect costs associated with service utilisation, training health-care professionals,
resource utilisation and lost productivity (Rubio-Valera et al. 2013). An important
issue in estimating costs is that some costs overlap between different categories. A
practical and easy to understand example could be the cost of preparing training
materials for the delivery of intervention. Although training may differ for different
health-care professionals, allocating material preparation costs repetitively will
overestimate costs associated with training. Therefore, it is important to avoid
such duplication wherever possible. WHO guidelines on generalised CEA clearly
recommend avoiding such mistakes (Tan Torres Edejer et al. 2003).

Referring to our examples from Box 9.1, cost estimates for decision support
should not only consider cost of procuring and initial implementation of the system
but should also include costs for ongoing maintenance and for staff training. Other
costs worth considering are costs related to ongoing training of new staff, cost of
updating the decision support knowledge base, cost of integration with other system
and cost of measuring outcomes of interest to demonstrate its value. Another rather
difficult to measure cost will be the cost of proportional share of using existing
technology infrastructure. Equally important are the costs of comparator in this
example. Clinical governance framework in modern health-care requires that all
health-care institutions have appropriate systems in place to provide guidance to
clinicians about the standard of care. As such, the cost of implementing antibiotic-
prescribing guidelines as well as initial implementation and monitoring should be
measured. Similarly, the cost of updating such guidelines and ongoing dissemina-
tion and monitoring of concordance are important considerations. Contrary to the
matters discussed earlier in this chapter, decisions regarding costs are often com-
plicated and are often made according to the availability of existing data sources
available to researchers. Costs such as opportunity cost are beyond the scope of this
particular example but may be applicable if a broader perspective such as societal
perspective has been adopted (Drummond et al. 2005).

Common costs across community pharmacy and hospital examples (Box 9.1)
will be costs of training and initial rollout of the ‘Memo-Care’ program, ongoing
training of staff, ongoing monitoring to assess pharmacists’ compliance and costs
associated with measuring outcomes of interest.
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9.4.2 Estimating Benefits or Qutcome Measures

Estimating outcome measures and benefits associated with a particular intervention
can be tedious. With the exception of pharmacist’s based care models of disease
management, outcome measures for most pharmacy practice research projects can
be measured directly from the existing data sources. For example, studies evaluat-
ing specific pharmacist’s interventions can measure direct cost savings associated
with accepted recommendations (Zaidi et al. 2003). Benefits such as cost of
preventing ADEs can not only be complicated but can also be measured from the
probability of resultant harm and cost resulting from preventing such harm
(Gyllensten et al. 2014). Studies on disease management models require patient-
specific outcome measures such as Disease Adjusted Life Years (DALYs) or
Quality Adjusted Life Years (QALYs) as well as estimation of years of life saved
due to improvement in mortality where applicable (Drummond et al. 2005). A
detailed description of these measures is beyond the scope of this chapter; never-
theless, DALYs and QALYs are time-based measures of health that assess the
effect of intervention on years of life (Tan Torres Edejer et al. 2003).

In our hospital example, the outcome measure of interest would be antibiotic
expenditures, physician’s concordance rates with guidelines and physician’s accep-
tance of interventions. Clinical outcomes relevant to the diagnosis being treated can
also be considered with some limitations. This is because the intervention here is
only changing the mode of guidelines delivery and not the contents of the guide-
lines per se. However, a case can be made because the intervention is likely to
increase the concordance rates with antibiotic prescribing guidelines and perhaps
evidence suggests that guideline based care can improve clinical outcomes
(McBride et al. 2014). Outcome measures related to community pharmacy would
be customer retention, repeat business, patient compliance and customer
satisfaction.

9.4.3 Sources of Data

Data on costs and benefits related to an intervention can be collected in a number of
ways. Data sources can be classified as routinely collected data and data that require
collection for the study purpose. Most medium-to-large organisations are required
to record and report financial data based on regulatory requirements. Countries with
welfare approach to public health such as Australia, the United Kingdom and a
number of European countries often have substantial contribution of public funding
to health care. In these countries, financial reporting on each clinical activity is
often mandated by the government. Health-care expenses for OECD countries are
easily accessible from the organisation’s website (OECD 2014) and such data is
often created from individual reports from each institution within a particular
country.
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It is important to review the existing dataset available while conducting an
innovative service delivery project in community pharmacies. Measuring and
recording baseline data are also pertinent, given in the context that the outcome
measures will most likely be affected by the intervention. Apart from individual
data sources, researchers can also rely on published model to conduct economic
analysis. A number of published pharmacoeconomic studies are available and if the
topic of research is similar to a published study then adaptation of an existing model
can not only save time but also can provide validity to the research (Sanchez and
Lee 2000). Also, in cases where researchers have to estimate their own costs, it is
important to define cost as total acquisition cost rather than the unit cost of a
particular item.

The examples from Box 9.1 can further explain the use of existing vs. -
non-existing data sources. Considering the case of electronic decision support,
cost will need to be calculated for this intervention. The relevant information
technology and finance departments may also be able to provide practical insights
on this cost calculation. The costing data may also be available about training of
staff from other projects. In the first instance, researchers undertaking economic
analysis like the one in the hospital example (Box 9.1) should contact their safety
and quality office to see if an existing dataset may be available and is relevant to
their study. Hospitals in most countries are accredited by various quality-related
organisations. Typical examples are Joint Commission in the US, Care Quality
Commission in the UK and Australian Commission on Safety and Quality in
Healthcare in Australia. Hence, there is a possibility that some relevant data
might be available.

Given the commercial nature of the project related to community pharmacy
(Box 9.1), most data related to cost and benefit will already be available in
pharmacy records. The bulk of this project cost lies within the project manager
whose salary is already taken into account. The time costs of individual pharmacist
across the network can also be accessible through human resource department of
the organisation. Health benefits of patient compliance are the most difficult
outcome to measure if the project has adopted a societal perspective. Nevertheless,
published literature on pharmacist’s role in disease management can provide useful
insights in this area (van Boven et al. 2014; Johnson 2009).

9.5 Discounting and Sensitivity Analysis

Discounting and sensitivity analysis are two different yet inter-related concepts in
pharmacoeconomics. Discounting is when researchers adjust for underlying infla-
tion in economy by increasing the cost of a project by certain percentage. This is
often correlated to the inflation rate. Sensitivity analysis is when researchers modify
the values of costs and benefits in a given economic model to test the performance
of the intervention under study. Sensitivity analysis is carried out because of the
presence of the uncertainty with economic modelling. Prices can go up or down
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depending upon the demand of a particular intervention; same is true for the values
of a particular benefit as factors other than the interventions may affect the
associated benefits. Typical examples can be the availability of superior dispensing
software, poor patient compliance or emergence of new adverse effects.

Traditionally, discounting is applied when the intervention under study is
implemented over more than a year (Rubio-Valera et al. 2013; Aspinall
et al. 2013); nevertheless, WHO guidelines on generalized cost-effectiveness anal-
ysis recommend to include discounting in all studies. This is to make them more
applicable to practice settings (Tan Torres Edejer et al. 2003). As often publications
of results take time, this also helps those considering similar intervention in their
own practice settings. Various methods of discounting are available but the most
common approach is to use a fixed rate across several years in the proposed
economic model (Chan and Wang 2004; Hilleman et al. 2004; Chisholm
et al. 2000; Avery et al. 2012). WHO guidelines recommend a fixed rate of 3 %
as a baseline for CEA and 6 % for sensitivity analysis. Often discounting is not as
universally applied to health outcomes/benefits as it is applied to costs (Chan and
Wang 2004; Hilleman et al. 2004; Chisholm et al. 2000; Avery et al. 2012; Tan
Torres Edejer et al. 2003)

Sensitivity analysis provides much needed information for decision makers
about an intervention in the presence of uncertainty. The other significant reason
to conduct a sensitivity analysis includes differences in population studied and
population of interest (for a particular intervention), uncertainty in the values of
variables in the economic model and uncertainty in study variables (costs as well as
benefits) (Tan Torres Edejer et al. 2003).

Researchers undertaking a pharmacoeconomic analysis within pharmacy prac-
tice research perform sensitivity analysis by modifying one (one-way) or multiple
variables (multi-way) at a time. Existing pharmacoeconomic studies on pharmacy
practice research lacks specific sensitivity analysis and where sensitivity analysis
has been performed, it lacks appropriate details about the methodology (Elliott
et al. 2014). Advanced methods are available for the estimation of sensitivity
analyses, and pharmacy practice researchers should pay more attention to such
methods to make their research more meaningful (Tan Torres Edejer et al. 2003).

Given the limited scope of both of our practicing examples from Box 9.1, the
WHO recommendations on discounting and sensitivity analysis can be used for
both projects (Tan Torres Edejer et al. 2003). This means a discounting rate of 3 %
for all the costs and a variable rate of 0—3 % for benefits. Sensitivity analysis can use
a range of 3—-6 % for costs and 0-3 % for benefits.

9.5.1 Reporting Pharmacoeconomic Analysis

Despite the availability of clear recommendations and checklists related to the
reporting of pharmacoeconomic analysis (Drummond et al. 2005; Tan Torres
Edejer et al. 2003), published reports have been criticized due to limitations in
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the conduct, analysis and reporting of results (Elliott et al. 2014). There are few
plausible explanations for this observation. First, studies reporting
pharmacoeconomic evaluations are often published in non-specialty journals, and
reviewers available to a particular journal may not have relevant expertise to
critically evaluate pharmacoeconomic evaluation. Second, there is a scarcity of
economic evaluations of pharmacy practice research and therefore any study
reporting pharmacoeconomic evaluation is being looked at favourably. Lastly, the
scope of pharmacy practice research carried out in an individual institution is more
of a local nature, they are not aimed at global audience hence they are open for
criticism.

Fortunately, International Society of Pharmacoeconomics and Outcomes
Research (ISPOR) had commissioned a taskforce on developing a consolidated
statement on the reporting of pharmacoeconomic evaluations. The taskforce has
recently developed and published a statement on the reporting of
pharmacoeconomic evaluations. The Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) statement is a 24 items checklist and is freely
available from the ISPOR website. The checklist provides clear descriptions about
each step of a pharmacoeconomic evaluation (http://www.ispor.org/TaskForces/
EconomicPubGuidelines.asp) (Husereau et al. 2013).This statement has been
endorsed by 12 leading health-care journals including British Medical Journal
(Husereau et al. 2013). Researchers interested in publishing the results of their
economic evaluations are highly recommended to follow this statement to ensure
the quality of their reports as well as maximising the chances of publication.

9.6 Summary

Health-care policy makers require clear information about the relevant costs and
benefits associated with new pharmacy services, and pharmacoeconomic evalua-
tions provide the much needed information. However, most studies evaluating the
economic impact of pharmacist’s interventions have not used formal
pharmacoeconomic methods. This chapter aims to improve the understanding
about the use of pharmacoeconomics and has attempted to elaborate some of the
practical issues surrounding pharmacoeconomic evaluations.

References

Aspinall SL, Smith KJ, Good CB et al (2013) Incremental cost effectiveness of pharmacist-
managed erythropoiesis-stimulating agent clinics for non-dialysis-dependent chronic kidney
disease patients. Appl Health Econ Health Policy 11(6):653—-660

Avery AJ, Rodgers S, Cantrill JA et al (2012) A pharmacist-led information technology interven-
tion for medication errors (PINCER): a multicentre, cluster randomised, controlled trial and
cost-effectiveness analysis. Lancet 379(9823):1310-1319


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

9 Applying Pharmacoeconomics in Community and Hospital Pharmacy Research 171

Branham AR, Katz AJ, Moose JS, Ferreri SP, Farley JF, Marciniak MW (2013) Retrospective
analysis of estimated cost avoidance following pharmacist-provided medication therapy man-
agement services. J Pharm Pract 26(4):420-427

Byford S, Raftery J (1998) Perspectives in economic evaluation. BMJ 316(7143):1529-1530

CDC (2014) Fast stats-health expenditures. http://www.cdc.gov/nchs/fastats/health-expenditures.
htm Accessed 16 October 2014

Chan AL, Wang HY (2004) Pharmacoeconomic assessment of clinical pharmacist interventions
for patients with moderate to severe asthma in outpatient clinics: experience in Taiwan. Clin
Drug Investig 24(10):603—-609

Chisholm MA, Vollenweider L], Mulloy LL, Wynn JJ, Wade WE, DiPiro JT (2000) Cost-benefit
analysis of a clinical pharmacist-managed medication assistance program in a renal transplant
clinic. Clin Transplant 14(4 Pt 1):304-307

Chuang LC, Sutton JD, Henderson GT (1994) Impact of a clinical pharmacist on cost saving and
cost avoidance in drug therapy in an intensive care unit. Hosp Pharm 29(3):215-218, 221

Cies JJ, Varlotta L (2013) Clinical pharmacist impact on care, length of stay, and cost in pediatric
cystic fibrosis (CF) patients. Pediatr Pulmonol 48(12):1190-1194

Committee PBA (2014) Guidelines for preparing submissions to the Pharmaceutical Benefits
Advisory Committee. http://www.pbac.pbs.gov.au/. Accessed 16 October 2014

Cooper JW Jr (1997) Consultant pharmacist drug therapy recommendations from monthly drug
regimen reviews in a geriatric nursing facility: a two-year study and cost analysis. J Nutr Health
Aging 1(3):181-184

Cowper PA, Weinberger M, Hanlon JT et al (1998) The cost-effectiveness of a clinical pharmacist
intervention among elderly outpatients. Pharmacotherapy 18(2):327-332

Crowson K, Collette D, Dang M, Rittase N (2002) Transformation of a pharmacy department:
impact on pharmacist interventions, error prevention, and cost. Jt Comm J Qual Improv 28
(6):324-330

Desborough JA, Sach T, Bhattacharya D, Holland RC, Wright DJ (2012) A cost-consequences
analysis of an adherence focused pharmacist-led medication review service. Int J Pharm Pract
20(1):41-49

Devlin JW, Holbrook AM, Fuller HD (1997) The effect of ICU sedation guidelines and pharmacist
interventions on clinical outcomes and drug cost. Ann Pharmacother 31(6):689—695

Dranitsaris G, Warr D, Puodziunas A (1995) A randomized trial of the effects of pharmacist
intervention on the cost of antiemetic therapy with ondansetron. Support Care Cancer 3
(3):183-189

Drummond MFSM, Torrance GW, O’Brien BJ, Stoddart GL (2005) Methods for the economic
evaluation of health care programmes, 3rd edn. Oxford University Press, Oxford

Elliott RA, Putman K, Davies J, Annemans L (2014) A review of the methodological challenges in
assessing the cost effectiveness of pharmacist Interventions. Pharmacoeconomics 32
(12):1185-1199

Gray DR, Garabedian-Ruffalo SM, Chretien SD (2007) Cost-justification of a clinical pharmacist-
managed anticoagulation clinic. Ann Pharmacother 41(3):496-501

Grindrod K, Sanghera N, Rahmaan I, Roy M, Tritt M (2013) Living MedsCheck: Learning how to
deliver MedsCheck in community practice in Ontario. Can Pharm J (Ott) 146(1):33-38

Gyllensten H, Hakkarainen KM, Hagg S et al (2014) Economic impact of adverse drug events—a
retrospective population-based cohort study of 4970 adults. PLoS One 9(3):€92061

Hilleman DE, Faulkner MA, Monaghan MS (2004) Cost of a pharmacist-directed intervention to
increase treatment of hypercholesterolemia. Pharmacotherapy 24(8):1077-1083

Husereau D, Drummond M, Petrou S et al (2013a) Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) statement. BMJ 346:£1049

Husereau D, Drummond M, Petrou S et al (2013b) Consolidated Health Economic Evaluation
Reporting Standards (CHEERS)—explanation and elaboration: a report of the ISPOR Health
Economic Evaluation Publication Guidelines Good Reporting Practices Task Force. Value
Health 16(2):231-250


http://www.cdc.gov/nchs/fastats/health-expenditures.htm
http://www.cdc.gov/nchs/fastats/health-expenditures.htm
http://www.pbac.pbs.gov.au/

172 S.T.R. Zaidi and Z.-U.-D. Babar

Jackson T (2000) Cost estimates for hospital inpatient care in Australia: evaluation of alternative
sources. Aust N Z J Public Health 24(3):234-241

Johnson SG (2009) Improving cost-effectiveness of and outcomes from drug therapy in patients
with atrial fibrillation in managed care: role of the pharmacist. ] Manag Care Pharm 15(6 Suppl
B):S19-25

Kane-Gill SL, Jacobi J, Rothschild JM (2010) Adverse drug events in intensive care units: risk
factors, impact, and the role of team care. Crit Care Med 38(6 Suppl):S83—-89

Klepser DG, Bisanz SE, Klepser ME (2012) Cost-effectiveness of pharmacist-provided treatment
of adult pharyngitis. Am J Manag Care 18(4):e145-154

Kopp BJ, Mrsan M, Erstad BL, Duby JJ (2007) Cost implications of and potential adverse events
prevented by interventions of a critical care pharmacist. Am J Health Syst Pharm 64
(23):2483-2487

Locatelli I, Marazzi A (2013) Robust parametric indirect estimates of the expected cost of a
hospital stay with covariates and censored data. Stat Med 32(14):2457-2466

Lucca JM, Ramesh M, Narahari GM, Minaz N (2012) Impact of clinical pharmacist interventions
on the cost of drug therapy in intensive care units of a tertiary care teaching hospital. J
Pharmacol Pharmacother 3(3):242-247

Marciante KD, Gardner JS, Veenstra DL, Sullivan SD (2001) Modeling the cost and outcomes of
pharmacist-prescribed emergency contraception. Am J Public Health 91(9):1443—-1445

Martinez AS, Saef J, Paszczuk A, Bhatt-Chugani H (2013) Implementation of a pharmacist-
managed heart failure medication titration clinic. Am J Health Syst Pharm 70(12):1070-1076

Mason JM, Mason AR (2006) The generalisability of pharmacoeconomic studies: issues and
challenges ahead. Pharmacoeconomics 24(10):937-945

McBride P, Stone NJ, Blum CB (2014) Should family physicians follow the new ACC/AHA
cholesterol treatment guideline? Yes: implementing the new ACC/AHA cholesterol guideline
will improve cardiovascular Outcomes. Am Fam Physician 90(4):212-216

Mutchie KD, Smith KA, MacKay MW, Marsh C, Juluson D (1979) Pharmacist monitoring of
parenteral nutrition: clinical and cost effectiveness. Am J Hosp Pharm 36(6):785-787

OECD (2014) Pharmaceutical expenditure per capita. http://www.oecd-ilibrary.org/social-issues-
migration-health/pharmaceutical-expenditure-per-capita_pharmexpcap-table-en. ~ Accessed
16 October 2014

Ottenbros S, Teichert M, de Groot R et al (2014) Pharmacist-led intervention study to improve
drug therapy in asthma and COPD patients. Int J Clin Pharm 36(2):336-344

Perraudin C, Le Vaillant M, Pelletier-Fleury N (2013) Cost-Effectiveness of a Community
Pharmacist-Led Sleep Apnea Screening Program - A Markov Model. PLoS One 8(6):¢63894

Rawlins M, Barnett D, Stevens A (2010) Pharmacoeconomics: NICE’s approach to decision-
making. Br J Clin Pharmacol 70(3):346-349

Rubio-Valera M, Bosmans J, Fernandez A et al (2013) Cost-effectiveness of a community
pharmacist intervention in patients with depression: a randomized controlled trial
(PRODEFAR Study). PLoS One 8(8):e70588

Sanchez LA, Lee JT (2000) Applied pharmacoeconomics: modeling data from internal and
external sources. Am J Health Syst Pharm 57(2):146-155, quiz 155-146

Saokaew S, Permsuwan U, Chaiyakunapruk N, Nathisuwan S, Sukonthasarn A, Jeanpeerapong N
(2013) Cost-effectiveness of pharmacist-participated warfarin therapy management in Thai-
land. Thromb Res 132(4):437-443

Sorensen L, Stokes JA, Purdie DM, Woodward M, Elliott R, Roberts MS (2004) Medication
reviews in the community: results of a randomized, controlled effectiveness trial. Br J Clin
Pharmacol 58(6):648-664

Tan Torres Edejer T, Baltussen R, Adam T et al (2003) Making Choices in Health: WHO guide to
cost-effectiveness analysis. World Health Organisation, Geneva

Thavorn K, Chaiyakunapruk N (2008) A cost-effectiveness analysis of a community pharmacist-
based smoking cessation programme in Thailand. Tob Control 17(3):177-182


http://www.oecd-ilibrary.org/social-issues-migration-health/pharmaceutical-expenditure-per-capita_pharmexpcap-table-en
http://www.oecd-ilibrary.org/social-issues-migration-health/pharmaceutical-expenditure-per-capita_pharmexpcap-table-en

9 Applying Pharmacoeconomics in Community and Hospital Pharmacy Research 173

van Boven JF, Stuurman-Bieze AG, Hiddink EG, Postma MJ, Vegter S (2014) Medication
monitoring and optimization: a targeted pharmacist program for effective and cost-effective
improvement of chronic therapy adherence. J Manag Care Pharm 20(8):786-792

Wallerstedt SM, Bladh L, Ramsberg J (2012) A cost-effectiveness analysis of an in-hospital
clinical pharmacist service. BMJ Open 2:¢000329

Weant KA, Armitstead JA, Ladha AM, Sasaki-Adams D, Hadar EJ, Ewend MG (2009) Cost
effectiveness of a clinical pharmacist on a neurosurgical team. Neurosurgery 65(5):946-950,
discussion 950-941

Zaidi ST, Hassan Y, Postma MJ, Ng SH (2003) Impact of pharmacist recommendations on the cost
of drug therapy in ICU patients at a Malaysian hospital. Pharm World Sci 25(6):299-302



	Chapter 9: Applying Pharmacoeconomics in Community and Hospital Pharmacy Research
	9.1 Introduction
	9.2 Pharmacoeconomics
	9.3 Relevance of Pharmacoeconomics to Pharmacy Practice Research
	9.3.1 Economic Evaluations of Pharmacy Practice Research
	9.3.1.1 Economic Evaluations of Pharmacists´ Interventions
	9.3.1.2 Economic Evaluations of Disease Management by Pharmacists

	9.3.2 Designing a Pharmacoeconomic Analysis
	9.3.3 Scope of the Study
	Box 9.1. Case Studies of Hospital and Community Pharmacy Settings
	9.3.4 Choosing Perspective

	9.4 Choosing Particular Analysis
	9.4.1 Estimating Costs
	9.4.2 Estimating Benefits or Outcome Measures
	9.4.3 Sources of Data

	9.5 Discounting and Sensitivity Analysis
	9.5.1 Reporting Pharmacoeconomic Analysis

	9.6 Summary
	References


