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Abstract

On the 50" anniversary of the creation of the first medicines information center,
this dissertation offers an insider perspective and provides several examples of
independent drug information as a tool for medicines management. Chapter 1
reviews the origins, presents the challenges and proposes several strategic
lines for current medicines information centers, done so from the perspective of
public healthcare organizations. Chapter 2 assesses the place in therapy of
methylnaltrexone a novel peripherally acting mu-opioid receptor antagonist
licensed for opioid-induced constipation. Chapter 3 explores the current state of
the art on novel opioid antagonists for opioid-induced bowel dysfunction
including drugs currently in development and that are likely to be marketed in
the future. Annex 1 compiles two editorials, the first on new drugs’ policies and
the second on how to maximize the impact of a pharmaceutical benefits
scheme review. Annex 2 includes, for illustrative purposes, the front page of

several drug information bulletins.

Resumen

En el marco del 50 aniversario de la creacion del primer centro de informacion
esta tesis ofrece una perspectiva contrastada de los mismos a la vez que
muestra algunos ejemplos de informacion independiente como herramienta
para la gestidon de los medicamentos. El primer capitulo revisa los origenes,
presenta los retos actuales y propone las lineas estratégicas para los centros
de informacién de medicamentos de la sanidad publica. El Capitulo 2 evallua el
lugar en la terapéutica de metilnaltrexona, un nuevo antagonista periférico de
los receptores mu-opioides, en el manejo del estrefimiento inducido por
opioides. El Capitulo 3 explora el estado del arte, incluyendo nuevas moléculas
en desarrollo, de los nuevos antagonistas opioides para la disfuncién intestinal
inducida por opioides. El Anexo 1, recoge dos editoriales, la primera revisa la
politica de nuevos medicamentos y la segunda proponen algunos criterios para

maximizar el impacto de la exclusiébn selectiva de medicamentos de la



financiacion publica. El anexo 2, incluye, con fines ilustrativos, la caratula de

varios boletines de informacién medicamentos.



Preface

This PhD. Thesis deals with several aspects related to the provision of
independent drug information as a tool for medicines management, done so

from the perspective of public healthcare organizations.

The work is structured in three chapters and two annexes. Chapter 1 reviews
the origins, current challenges and perspectives of medicines information
centers from an insider perspective. Chapters 2 and 3 present common
independent medicines information tasks, such as the assessment of the place
in therapy of a new drug, therapeutic group review and scanning of future
technologies. Annex 1 compiles two editorials that reflect the current issues of
concern in medicines management policies: namely new drugs and
pharmaceutical benefits scheme review. Annex 2 gathers seven examples of

independent drug information bulletins for illustrative purposes.

Chapter 1 reviews the origins, role, impact and current challenges that
medicines information centers are facing. A key motivation for this study is the
celebration in 2012 of the 50™ anniversary of the creation of the first medicines
information center. This chapter identifies areas for improvement and proposes
several strategic lines to ensure medicines information centers continue to meet
drug information needs. This paper is being considered for publication, following
initial approval, for the American Journal of Health-System Pharmacy.

Chapter 2 provides a first-hand example of the type of work done at medicine
information centers and, in particular, on independent evaluation of the
therapeutic value of new drugs. This is a strategic instrument for medicines
management within healthcare organizations as it helps to discriminate the
value of new drugs over already existing therapies. This allows the
implementation of strategies to moderate the rapid adoption of new drugs that
offer no added value over already existing technologies. The chapter was
published in 2009 in Expert Review of Gastroenterology and Hepatology as
“Methylnaltrexone: a Novel Approach for the Management of Opioid-Induced
Constipation in Patients with Advanced lliness”. It is a joint work with Atayee R,

Helmons P, and von Gunten C. E. This paper assesses the place in therapy

Xi



and clinical impact of methylnaltrexone, the first of a new class of drugs called
peripherally acting mu-opioid receptor antagonists. In clinical trials
methylnaltrexone demonstrated to improve opioid-induced constipation in
terminally ill cancer patients. Additionally, the article also explores the potential
role in the management of opioid-induced constipation in non-cancer
populations and for other common opioid-induced side effects such as nausea,

vomiting or pruritus.

Although methylnaltrexone was the first of its class to be marketed, several
pharmaceutical companies had in their pipeline opioid antagonists in different
stages of clinical development for the management of a broader spectrum of
symptoms defined as opioid-induced bowel dysfunction. In line with this,
chapter 3 represents another example of one common independent medicines
information activities; the review of new opioid antagonists and the scan of
emerging technologies that are likely to be marketed where four agents under
clinical development were identified. This task is essential for healthcare
organizations in order to identify, anticipate and prepare for the impact which
future medicines might have within their organizations. Chapter 3 was published
in 2011 in Expert Opinion on New Investigational Drugs under the title “Novel
Opioid Antagonists for Opioid-Induced Bowel Dysfunction”. It is joint work with

Atayee R, Helmons P, Hsiao G. and von Gunten C. E.

Annex 1 compiles two editorials published in Atencién Primaria in 2011 and
2012. The first, “Politica de Nuevos Medicamentos: Calidad y Seguridad”,
coauthored by Amado Guirado E. and Madridejos Mora M., reflects on the
issues of concern, future perspectives and policies surrounding the marketing of
new drugs focusing in the primary care setting. The editorial highlights that the
most newly marketed drugs do not offer added therapeutic value over already
existing technologies and that there are always uncertainties related to its safety
profile. Furthermore, these new drugs are usually marketed at higher prices and
are directly responsible of contributing to the permanent increase in
pharmaceutical expenditure. The second editorial, “Mejorar la Calidad
Asistencial no Implica Financiar Publicamente Cualquier Medicamento’,
coauthored by Amado Guirado E. and Ortun V., stresses the importance of

Xii



introducing cost-effectiveness elements to support decisions on the public
funding of medicines. In the current context of a financial crisis and budgetary
restrictions, the editorial presents several aspects to be taken into consideration
when reviewing the pharmaceutical benefits scheme in order to maximize the

economic impact without compromising healthcare quality.

Annex 2, compiles as illustration seven independent drug information bulletins
where the efficacy, safety and place in therapy of the most relevant newly

marketed drugs is evaluated.

Overall, this thesis provides an insider and comprehensive overview of
independent medicines information. This include the origins, development,
common tasks and the challenges current medicines information centers are
facing; focusing on drug evaluation as a tool for medicines management with a

special emphasis on new drugs.
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1. THE ROLE OF MEDICINES INFORMATION
CENTERS 50 YEARS LATER: FROM DIFFICULT
ACCESS TO VALUE DRUG INFORMATION

1.1 Introduction

Healthcare and pharmaceutical spending has grown significantly in recent
decades. The increasing demand for healthcare technologies is one of the main
challenges healthcare systems are experiencing and in a context of budgetary
restrictions, countries are implementing policies to boost efficiency and provide

better value healthcare.

Several reports from the Institute of Medicine have associated poor quality
healthcare with deficiencies in access to data, information or available
knowledge. Thus, the provision of relevant evidence-based independent drug
information to both physicians and patients, can contribute to reducing the
uncertainty inherent in clinical practice and to minimize some of the major drug

related problems.

The first medicines information center (MIC) was created in 1962 in response to
the ever increasing demand for drug information, with the aim of providing
timely unbiased drug information and contribute to appropriate drug use. MIC
are now well established and have shown to improve patient care and user
satisfaction. Since their creation, their role has been transformed from
facilitating the access to information, when it was not widely available, to
becoming one of the few independent sources in an area saturated with easily
accessible, and sometimes contradictory, resources. Nevertheless,
contemporary MIC are experiencing challenges which are different to those of
50 years ago. Healthcare and society have experienced a profound change, but
the development of information and communication technologies and the
widespread access to healthcare information, have transformed definitively the
scenario in which MIC provide their service. Thus, do MIC still do have a place



in healthcare organizations in this new context? We will argue in this article that
the answer is clearly yes. Taking into consideration that patients’ health
problems are increasingly complex due to age and co-morbidities, that the
available therapeutic options for a given condition are growing, that users can
hardly discriminate among the abundance of information they can access, and
even more importantly, that healthcare systems are in constant change in
response to economic pressures and concerns about quality of care, the need
for rigorous and independent drug information has probably never been greater.
It is true, however, that MIC focus needs to shift from providing access to drug
information to the provision of relevant, comprehensive information on drugs
and pharmacotherapy, done so through the most appropriate dissemination

strategy.

This paper covers a wide spectrum of aspects related to MIC and is organized
in the following sections. Section 1.2 identifies several aspects that lead to an
increasing demand for healthcare technologies contributing to the increase in
healthcare costs. Section 1.3 focuses on how improving healthcare
professionals’ and patients’ knowledge play an important part in healthcare
quality. The origins and current situation of MIC, common activities and the
available evidence (albeit scarce) on the economic and clinical impact of the
services that MIC provide are reviewed in section 1.4. Finally, section 1.5 is the
major contribution as it describes the main challenges contemporary MIC face,
in particular, the fact that independent funding and adding value to the drug
information process are key factors for MIC sustainability. In this section, five
areas for improvement are identified and we propose five strategic lines of
development. Section a) describes how MIC can still contribute to meet
professionals' information needs. In order to do so, in section b) we argue that
MIC should evolve from the provision of information to knowledge management
services, taking advantage of the outstanding opportunities to improve
dissemination and communication strategies provided by new information and
communication technologies. Nevertheless, not all initiatives should be
physician oriented; in fact, patients currently lack access to independent
information on the benefits and risks of drug therapies. Thus, MIC not only have



the opportunity, but also the responsibility, of leading independent medicines
information for citizens and contribute to the development and dissemination of
new tools to support shared decision making, such as decision aids or drug fact
boxes as described in section c). In section d) we discuss how to improve
efficiency and productivity in a context of budgetary restrictions. It is essential
for MIC to promote those activities that increase coordination, encourage
working in networks and the increased use of strategic partnerships in order to
reduce duplicities, to introduce economies of scale and add value to the drug
information process. Finally, in section e) we discuss that MIC have to ensure
they improve the knowledge and skills of their personnel to meet the challenges
of assessing the value of newer advanced therapies and support clinical
decision making in personalized pharmacotherapy. Section 1.6 draws together

the conclusions of this article.

1.2 Economic background

In OECD countries, healthcare spending per capita has increased by over 70%
during the last decade, while total spending on healthcare absorbs on average
over 9% of GDP, according to a recent OECD report. This has had an impact
in healthier populations with significant longer life expectancy and lower
mortality rate for certain diseases such as cancer. However, as shown in Figure
1 (OECD, 2010), higher healthcare spending does not necessarily correlate with
better healthcare outcomes, with the US being an excellent example of this
(OECD, 2010).

Taking a closer look to medicines, the pharmaceutical bill represents a
significant proportion of total health spending, which in European countries is
estimated to account for approximately 18% of total healthcare spending.
Additionally, the average spending per capita on pharmaceuticals has risen by
almost 50% in real terms over the last decade (OECD/Europe, 2010). Aside
from drug prices, the rapid adoptions of costly new drugs (CBO, 2008;
OECD/Europe, 2010) as well as inappropriate drug use (Willcox et al.,1994;



DTB, 2011; Johnell et al., 2007) are the main drivers of the increase in the
pharmaceutical bill.
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Figure 1. Large differences in life expectancy and healthcare spending in OECD countries.

While the share of national income devoted to healthcare has continuously risen
in past decades, the current global economic crisis has only heightened
pressures and urgency to implement reforms and promote policies that boost
efficiency to achieve better value healthcare. Many factors have contributed to
the growth in healthcare expenditure. In any case, experts agree that the use of
new medical services through technological advances, or what it has been
coined as “increased capabilities of medicine”, is the main driver (CBO, 2008).
In fact, one of the biggest challenges healthcare systems are experiencing is an

increasing demand for healthcare technologies.

Part of the increase can be explained by population growth and longer life
expectancy. In an ageing society, healthcare needs inevitably increase.
However, its contribution is smaller than commonly perceived and the
increasing demand for healthcare technologies is in part what health
economists have defined as supplier-induced demand (CBO, 2008; Ahn et al.,
2003; Fuentes Quintana et al., 1996; Mulley, 2009). This is demand in excess of



what would be chosen if a patient had available the same information and
knowledge as the physician.

Variation and overutilization are commonly described consequences of supplier-
induced demand. Variation was first described by Glover in the late 30's who
found a 10-fold variation rate of tonsillectomies in children among England and
Wales that could not be explained by sociodemographic factors (Glover, 1938).
Now we know that unwarranted variation in clinical practice occurs to a large
extent due to uncertainty in decision making (Mulley, 2009). Differences in
diagnosis and prescriptions among physicians can be generated by the inherent
complexity of clinical practice or by the limited information on the effectiveness
of procedures and therapeutic interventions (Wennberg et al., 1982; Mulley,
2009). Overdutilization is also a consequence of supplier-induced demand.
Roemer found higher hospitalization rates and longer length of hospital stays in
those regions with higher bed supply per capita (Roemer et al., 1961). This
correlation between capacity and utilization was coined in the statement “when
a bed is built, a bed is filled”. So when resources are available overutilization

occurs, even when there is uncertainty of its benefit.

This intensive use of healthcare resources should not be underestimated as it
can trigger a diagnostic-therapeutic cascade where factors, such as
unnecessary tests or an unexpected result, can initiate a series of events
(usually catalyzed by doctors or patients anxiety) which can precipitate a

therapeutic intervention that may result in harming the patient (Mold, 1986).

1.3 What is the contribution of medicines information?

Several IOM reports have identified that health care systems” most avoidable
flaws are linked to poor quality or lack of access to data, information or available
knowledge, thus impeding the delivery of high quality health care services
(Detmer, 2003; IOM, 2000, 2001, 2007). Additionally, evidence shows that
information contributes to reducing uncertainty (Djulbegovic, 2004). In fact,

studies show that well designed information can affect patients’ demand, for



example, on major elective surgery (O'Connor et al., 2003; Mulley, 2009). In line
with this, a recent Cochrane review concludes that when patients are informed
through decision aids, people improve their knowledge of the options, are more
likely to choose more conservative treatment options and are helped to have
more accurate expectations of possible benefits and harms (Stacey et al.,
2011). Similarly, the provision of information to healthcare professionals in the
form of clinical guidelines or protocols can contribute to mask the uncertainty
inherent in many of the decisions that are taken daily in clinical practice (Mulley,
2009).

In this line, Muir Gray has stated that “by applying what we know from research,
from experience and from the analysis of data, we can either minimize or
prevent several major health care problems: errors, poor-quality health care,
patients with negative experiences, variations in policy and practice, wasting of
resources, overenthusiastic adoption of low-value interventions and failure to
get new, high-value interventions into practice” (Muir Gray, 2006). Thus, the
provision of drug information can contribute to reduce drug related problems.
For example a recent study has linked the lack of access to a costless drug
information resource like the British National Formulary, with higher incidence of
medication errors (Dornan et al., 2009; Kendall et al., 2012). Additionally,
answering clinical enquiries could contribute to reduce the incidence of adverse
effects, inappropriate drug use or financial loss from drug wastage. However,
the different types of interventions used to implement research findings in
clinical practice, and their effectiveness for promoting behavioral change, fall
beyond the scope of this paper.

The provision and advice of independent evidence based information on the
benefits and risks of drug therapy to both healthcare professionals and patients,
as well as information on the appropriate and efficient use of drugs is essential
to move towards best practices and contribute to provide not only better quality,

but better value healthcare.



1.4 Medicines information centers

a) Origins and development

During the early 60°s the thalidomide tragedy enhanced the debate on drug
regulation that would establish the grounds for the development of the basic
tools of contemporary medicines information. Thalidomide, the sedative
prescribed for morning sickness to pregnant women during the late 50°s and
early 60's, caused limb birth defects to more than 10.000 children worldwide.
This public health tragedy was avoided in the US because although thalidomide
was already marketed in over 20 other countries, the Federal Drug
Administration (FDA) withheld the US drug approval and requested further
efficacy studies. As a result, it gave time for the regulator to observe the

negative side effects and deny the license to commercialize it.

In 1962 the Kefauver Harris amendment became law and changed regulation of
new drug approvals. Manufacturers had now to prove to FDA that their drugs
were not only safe, but also effective, before they reached the market. For the
very first time, many companies had to put in place research and drug
development programs, including the design and implementation of controlled
clinical trials (Schifrin et al., 1977; Merrill, 1994). This offered drug information a
comparative advantage over other healthcare areas such as diagnostics or
surgery since the availability of clinical trials facilitated the information on the

efficacy and safety of the drugs.

Traditionally pharmacists had always provided advice on drug use to healthcare
professionals in a hospital setting. However, the increasing number and
complexity of treatments available enhanced the demand of readily available
and comprehensive drug information. This led to the creation of the first
medicines information centre in 1962, by the designation of a specific area for
drug information within the Pharmacy Department of the University of Kentucky
Medical Centre (Parker, 1965). MIC can be defined as service units, under the
direction of a qualified healthcare professional, committed to providing timely

unbiased evidence based information to healthcare professionals and



patients/citizens. This information and advice about drugs and
pharmacotherapy helps support decision making and improve drug use quality.

Following the creation of the first centre, the presence of MIC in the US was
consolidated during the 60°s and during the 70’s in Europe (Calder et al., 1981).
However, new centers are still emerging in developing countries such as
Uganda or India (Chauhan et al., 2009; Tumwikirize et al., 2011). Most MIC are
established in teaching hospitals as this location offers certain advantages such
as encouraging direct interaction with health professionals, responsiveness and
opportunities for immediate action (UKMi, 2007). Others have been
implemented at a regional or national level as part of the strategy designed to

promote quality drug use (Leach et al., 1978).

Although MIC are now well established, there is neither published data nor an
inventory of the number and characteristics of the centers available in each
country. To our knowledge, information is limited to sporadic surveys in certain
countries like the US or to institutional information in the case of countries with
national health services. Rosenberg and colleagues suggest in the latest
available survey that the number of US centers may be decreasing. In fact, the
number of MIC has fluctuated notably, reaching its peak in 1986 with 127
centers and dropping to 75 in 2009. Authors suggest two possible reasons for
the reduction in the number of centers. First, the fast development and adoption
of information and communication technologies which has facilitated access to
healthcare information. Second, changes in pharmacy practice and education
(Rosenberg et al., 2009). However, access to healthcare information has also
affected other countries with a strong tradition of National Health Services, such
as the UK and Spain, where the number of centers remains essentially the
same (Calder et al., 1981; Moya et al, 2010). This suggests that the
sustainability of centers may be facilitated when they are part of the structure of

a large national healthcare organization.
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b) Role and impact

Although MIC activities can vary substantially depending on its structure and
territorial organization, frequent activities carried out by MIC are summarized in

Figure 2 (adapted from FIP).

Activities

Passive

¢ Answer drug and pharmacotherapy enquires

Active

e Drug evaluation

e Dissemination of drug information

e Advice on medicines and pharmacotherapy
e Education and training

e Research

Ancillary activities

e Pharmacovigilance
e Toxicology

Figure 2. Frequent MIC activities

Traditionally, MIC have supported clinical decision making through two
information strategies that have conferred MIC a passive and active role. The
passive role implies on waiting to receive a drug enquiry which is considered a
fundamental part of MIC’s activity. Answering enquires requires to clearly
identify the clinical question, define a strategic search, critically appraise
available information, synthesize the evidence and finally to contextualize it for
specific patients or target population. Most queries can’t be answered
immediately and require a great amount of resources and time to synthesize the

evidence making it a laborious and time consuming process. On the other hand,
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the active role comprises multiple activities in which MIC are involved daily that
are not specifically requested. These essentially involve drug assessment
(especially of new drugs), dissemination of drug information (safety alerts, drug
bulletins, emerging technologies), expert advice on drug related issues and

education and training activities (Pla et al., 2002; FIP).

Most MIC provide general information on drugs and pharmacotherapy covering
a wide spectrum of areas. However, some centers have had the opportunity to
naturally specialize in certain fields as a result of enquires received or due to its
proximity to a certain group of professionals or therapeutic centers (Calder et
al., 1981). Some areas of drug information however, like toxicology and
pharmacovigilance, require a high level of expertise and specific training; as a
consequence, most countries usually have dedicated poisons or

pharmacovigilance centers, operating as separate units from traditional centers.

A recurrent concern for MIC has been to quantify the clinical and economic
impact of the service provided. Although several attempts were made in during
the 90’s, rigorous research on the service provided by drug information services
is difficult to undertake, mainly because a part from the advice provided, there
are many potential determinants for achieving the desired outcome. Thus,
disentangling the effects of the intervention from the influence of contextual
factors is extremely difficult when interpreting the results of individual studies on

the impact of drug information.

Kozma et al divided outcomes in three categories and developed the economic,
clinical and humanistic outcomes model (ECHO) to identify, collect, and use
outcome data to assess the value of pharmaceutical treatment alternatives
(Kozma et al., 1993). Although many of these outcomes are difficult to measure,
in 1999 the European Society of Clinical Pharmacy Special Interest Group for
Drug Information proposed the ECHO model for research in drug information by
using a multicomponent model in order to facilitate research in the area. The
ECHO model applied to drug information would consider economic (cost of
advice, cost of treatments and benefits in life years gained or working days
lost), clinical (treatment success or failure) and Humanistic (quality of life and
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patient and career satisfaction) (Foppe van Mil, 1999; Hands et al., 2002).
However, to our knowledge there are no published papers using this approach.

The absence of outcomes research does not mean MIC do not provide a useful
service that cannot have a positive impact on quality drug use. There is modest
evidence of its positive impact on users’ satisfaction and patient care.
Traditionally quality assurance of MIC has relied on users' feedback on the
operational efficiency of the service and results show enquirers consider it a
valuable service (Hands et al., 2002). Additionally, six published studies in US,
UK and Canada report the therapeutic advice provided by MIC had a positive
impact on patient care. Such results however, must be interpreted with caution,
as possible patient outcomes have only been evaluated by an independent
panel of experts in a limited number of studies (Adams, 1992; Bond et al., 1999;
Cardoni et al., 1978; Melnyk et al., 2000; Najabat et al., 1999; Stubbington et
al., 1998).

Evidence on the economic impact of drug information services is lacking. Only
two studies have analyzed the costs associated to the answering enquires
service (Kinky et al., 1999; Yousef 1994). In 1993, one study in Wales found the
median time spent answering a query was 48,4 minutes with an average cost of
£17,93 per enquiry (taking into consideration the pharmacist’s salary, time
spent resolving queries, cost of information resources and the number of
enquiries). Although costs and time spent per enquiry might not be
representative of current practice, this is the only study that provides a scope of
the cost to resolve enquiries (Hands et al., 2002; Yousef,1994). Alternatively,
other authors have developed cost-avoidance models to determine the potential
cost savings that could result from drug information enquires. (Hands, 2002;
Kinky et al., 1999) In this study, an independent panel determined whether a
drug related event may have occurred if the MIC had not been consulted and
then rated it according to severity. Using a sensitivity analysis, annual potential
cost savings in their centre ranged from $417.792 to $2.052.740 per year. The
inherent difficulties in measuring the clinical impact of MIC have possibly limited
research in this area. The impact of MIC activities goes far beyond quantifying

the cost associated to answering enquires.
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Therefore, a global consideration of all activities undertaken by MIC, which
includes drug formulary development, evaluation of new drugs and education
and training activities should be as well considered when evaluating their
impact. Clearly, applying cost-benefit analysis to some of these areas is more

complex than to others.

1.5 Contemporary challenges

Currently MIC face two big challenges: 1) overcoming budgetary restrictions
and 2) providing value drug information.

Regarding funding, traditionally MIC have relied on healthcare organizations or
health authorities as an independent source of funding that guaranteed their
stability while, to some extent, preserved their impartiality. Recently, several
organizations with a strong tradition and commitment to independent drug
information such as the Therapeutics Initiative or the Drug and Therapeutics
Bulletin, have experienced financial difficulties (Moynihan, 2008; DTB, 2012a).
In such circumstances, relying on external organizations for funding might be
tempting. Given that external sources naturally have their own agenda, funding
from external organizations, especially from the pharmaceutical industry, should

be avoided.

There exists strong and consistent evidence on the impact that the
pharmaceutical industry has on prescribers’ behavior and research (Lexching,
1993, 1997; Wasana et al., 2000; Jackson 2001; Katz et al., 2003; Prosser et
al., 2003; Fugh-Berman et al., 2007; Prescrire, 2012). Moynihan described
several examples of how interactions with the pharmaceutical industry correlate
with doctor preferences for new drugs and a decrease in generic prescribing
(Moynihan, 2003). Moreover, other studies show that industry sponsored
research tends to draw conclusions which favor them, somehow jeopardizing
evidenced based medicine. (Bero et al., 1992; Angell, 2000; Smith, 2003;
Bekelman et al.,, 2003; Lexching et al.,, 2003; Liss, 2006). Under these

premises, funding from external organizations should be avoided in order to
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preserve MIC objectivity and independence from any potential commercial
interests. An additional preoccupation factor that should be considered is the
new challenges imposed by the wide availability of drug “information” and drug
promotion activities in a deregulated space like the internet and other social
media (Greene, 2010).

Regarding value drug information, 50 years after the creation of the first MIC,
healthcare, society and more specifically information and communication
technologies have experienced a profound change that has transformed the
traditional scenario in which MIC used to operate. The creation of MIC
responded to the need for organizing the increasing amount of medical
information available; however over time this role has been transformed into
more complex activities that require additional skills to manage and assess
information in a more efficient manner (Pla, 2002). Moreover, the great amount
of medical information published daily and the widespread access to internet
has undoubtedly changed traditional access to healthcare information, with
many sites offering free access to information that is not necessarily accurate
and unbiased. Nevertheless, one should not see information and
communication technologies as a menace, but as a potential new scenario in

which new opportunities for MIC may develop.

Taking all this into consideration, and in the absence of reliable measures of
patient and economic outcomes, policy makers may be tempted to reduce
funding or even consider whether MIC are expendable. On the contrary, the
need of evidenced-based, independent drug information has never been
greater. In the actual healthcare scenario with an increasing demand for
healthcare technologies and limited economic resources, systems need to
implement strategies that provide value to pharmacotherapy and that is
precisely the role MIC can take. Thus instead of being considered as a source
of expenditure, in this context, drug information should be considered as a
public good. This claim has also been recently made for clinical trials data
(Rodwin et al., 2012). Drug information satisfies all the characteristics of a
public good: once it exists, its use does not preclude its utilization by others,
and there is not an effective way of excluding others from its benefit. The
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problem exists with the provision and funding of such a public good. Who
should invest the resources needed to maintain it? Up to what point should the
information generated by one MIC, perhaps for a very specific target population,
directly transferred to other regions which may not have paid for such

information?

While the actual context provides MIC with a unique opportunity to contribute to
the appropriate and efficient use of drug therapies, several areas for
improvement have been identified, and possibly it is time to revisit the MIC
model. We propose five strategic lines to work towards: meet medicines
information needs, evolve to knowledge management services, lead drug
information for patients, provide better value service and improve knowledge on

the advances made in the personalized medicines area.

In the following subsections we describe what is in our opinion, the direction

that MIC should take in the near future.

a) Meeting information needs

The literature describes that a number of questions arise during doctors’
surgery visits and that they are most likely to be about treatment, particularly
medicines (Osheroff et al., 1991; Ely et al., 1999). Some studies suggest that
80% of these questions remain unanswered either because answers are not
actively pursued by doctors or because once pursued, answers can’t be found.
Although most of the questions can be resolved, it is often very time consuming
(Ely et al., 2005). The most frequent reported obstacle for not finding an answer
is lack of time. Other reasons have been suggested such as doubt that the
answer to the question exists, the excessive time and effort required and the
difficulty in navigating through the overwhelming body of existing literature (Ely
et al., 2005; Gonzalez-Gonzélez et al., 2007).

One should take into account that today information can be found more
efficiently than ever. The best example is literature searches, which have

changed from a laborious process in the library that used to take several hours
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or even days, to now the simple task of entering a combination of a few terms
into MEDLINE and getting retrieval back, literally in seconds (Hartzband et al.,
2010; Coleman et al., 2012). However, many healthcare professionals may feel
the amount of information available is unapproachable. Since the mid 60’s there
has been an exponential growth in the number of papers published and as
shown in Figure 3, in fact, the MEDLINE® database comprises more than
twenty million citations. Nevertheless, experts consider that most of the existing
evidence is irrelevant or unreliable and that the application of filters can help to
reduce significantly ‘background noise’ and identify relevant and valid evidence
(Haynes, 2004; Djulbegovic, 2004).

4.000.000
3.500.000 -
3.000.000 =
2.500.000 =
2.000.000 =
1.500.000 -
1.000.000 -

500.000 -

Figure 3. Number of citations published in MEDLINE®

It's worth noting that a paradox exists in that despite the amount of resources
available and the facilities in the access to the information today, for various
reasons, doctors still find it difficult to find the information they require and
questions still remain unanswered. Of course there are many questions that
now can be easily resolved, such as for example a dose adjustment in renal
impairment, which can rapidly be consulted in the Summary of Products
Characteristics. Others, such as which patients are candidates to benefit from

double antiplatelet therapy? are much more complex and require a considerable
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effort of synthesis. Part of the problem is precisely that enquires are often
multidimensional, and professionals’ informational needs are not just about
medical knowledge, but seeking support, protocols, guidance or specific
recommendations for a certain patient. This change in the type of questions has
been reflected in enquiry patterns in US centers. Rosenberg and colleagues
have observed that in the US, while in some centers the overall number of
enquiries has reduced, there is a tendency towards more complex enquires that
require additional time to be answered (Rosenberg et al., 2009).

MIC were created in a moment when the primary need was for drug information
that was not easily accessible. The need today is for fast, clear, concise and
comprehensive drug information based on evidence and best practices that has
been digested from a great amount of information produced daily by
researchers, pharmaceutical companies, regulatory agencies, health authorities
and other institutions (Kendall et al.,, 2012). Thus, MIC should use their
expertise in drug information to identify relevant and valid evidence, efficiently
resolve clinical enquires and disseminate drug information at the right time in

the most appropriate manner.

b) Evolving into knowledge management services

As previously described, the role of MIC has been transformed from organizing
the increasing information available to more complex tasks. It is still necessary
that the role of MIC evolves from the simple provision of information to
knowledge management (KM) services. The concept of KM has been used in
the business sector for decades, but it is only recently that the health care
sector has begun to focus on the systematic management of knowledge, at
least in part due to the ever growing amount of information managed. Kothari
and colleagues define KM as a way of providing the right information, to the
right person, at the right time, with the potential of attaining greater competitive
advantage. Although KM uses different strategies including training sessions,

communication technologies, processes mapping and communities of practice
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among others, current KM practices in healthcare are basically limited to the
use of information and communication technologies in the form of electronic
libraries, and clinical guidelines. Nevertheless, it has been criticized that this
provides a static approach, does not promote knowledge development or
knowledge sharing and that tacit knowledge, that is the knowledge that is

acquired through practice and experience, is underused (Kothari et al., 2011).

The application of information and communication technologies to drug
information has a great potential and has had a major impact on the health
sector and the provision of healthcare (Andreassen et al., 2007). On the one
hand, it can contribute to enhance the collaboration and communication with
other professionals. On the other hand, these technologies have become an
essential support element of the daily clinical activity of prescribers. E-
prescribing systems have enabled the integration of relevant medicines
information to the point of drug prescription, contributing to improved safety,
quality, efficiency and costs. (Coleman et al., 2012, e-Health Initiative 2004).

MIC have adapted to new technologies and developed Web Pages and tools to
manage and disseminate the passive and active drug information they produce.
In any case, web 2.0 technologies are still underused in this context and
experiences are fundamentally limited to blogs. (Juarez Giménez et al., 2011)
The Web 2.0 term refers to a second web generation based in communities and
special services like social networks, blogs and wikis, which enhance
collaboration, participation and exchange of information among users (Gené
Badia et al., 2009.) In contrast to the World Wide Web, in web 2.0 the contents
and management are handled by users, whereas in traditional websites users
are limited to the passive viewing of content that was created for them. Web 2.0
technologies offer a number of user friendly and cost-efficient applications for
the drug information specialist and knowledge-sharing among MIC. This can
increase communication among healthcare professionals as well as the visibility
of the center within the healthcare organization. (Juarez Giménez et al., 2011)
In any case, although the potential application of these technologies is huge,
the change in practice might be slower than expected. Recent studies have
suggested that although physicians access the internet for immediate
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information on a new drug, to access clinical guidelines or to use it as a
diagnostic aid, they are still reluctant to engage social networks in clinical
practice (Tang et al.,, 2006; Romano et al., 2012). MIC might be reluctant to
implement these tools because of concerns on the openness, quality, volatility
and immediateness of the information, as well as concerns on the resources
required to continuously feed information. Perhaps the role of MIC should be to
complement some of their activities as intermediaries in drug information to
apomediaries, i.e., guiding users to activities or other relevant independent drug
information available in the Web (Eysenbach, 2008).

The application of information and communication technologies has enabled
physicians with a potent working tool that has become an important element for
support of their daily clinical activity (Coleman et al., 2012). With regard to
drugs, areas for improvement have clearly been recognized. A recent clinical
safety study shows that 47% of patients” safety problems identified in primary
care were related to medicines and that 60% of these were avoidable (MSC,
2008). In fact, doctors today still find it hard to come up with reliable information
that underpins everyday prescribing decision and information needs. In that
regard, the increasing use of e-prescribing and e-dispensing systems offers
new opportunities to link relevant drug information into these databases and
improve safety, quality, and efficiency (e-Health Initiative, 2004). Clinical
decision support systems (CDSS), offering drug information at the point of care,
have demonstrated benefits such as avoiding prescription overdoses (Seidling
et al., 2010). However the evidence on its clinical and economic outcomes and
its effects on efficiency and workload remains scarce (Bright et al., 2012).
Several attempts have been made to introduce classic CDSS like alerts,
reminders or drug dose calculations. Currently, these systems are still not very
sophisticated and there are concerns of over-alerting and slowing down the
prescribing process (Kendall et al., 2012). Rahmner and colleagues have
explored physicians’ reported needs for knowledge databases at the point of
drug prescription. According to this study, doctors would value the provision of
integrated information on severe drug-drug interactions, adverse effects,

allergies, drug doses related to age and renal function, recommended
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alternative drugs and guidelines. Interestingly, physicians report that a registry
using an image of the drug would facilitate the frequent and difficult task of
identifying patients” drug treatment when a patient can’t remember the drug
they take and describe the form of the tablet or the container (Rahmner et al.,
2011).

Taking all this into consideration, MIC should collaborate and promote the
development and implementation of these new instruments in order to support
clinical decision making at the point of prescription within healthcare
organizations. In Catalonia, efforts have been made to integrate relevant drug
information into e-prescribing systems. Several institutions have worked in the
development and integration of interactive software to alert physicians when it
detects a drug problem like a relevant clinical interaction, an allergy or an
inappropriately prescribed drug in the elderly, which has been fairly well
accepted among physicians (Catalan et al., 2011). Additionally, the integration
of the regional MIC patient drug database has provided physicians with direct
access to an image of the drug packaging which can facilitate patients” drug
identification during ambulatory doctor’s visit and the elaboration of a

personalized medication schedule.

c) Leading patient drug information

During the last decade the patient role in the healthcare system has
experienced a profound change and there has been a paradigm shift from a
doctor-patient paternalistic relationship to a partnership with shared care,
shared decision making and shared responsibilities (Coulter, 1999). Shared
decision making is a process in which clinicians and patients work together to
decide about an intervention based on clinical evidence and patients informed
preferences, which is appropriate for many type of healthcare decisions
including whether to take a medication or not (Coulter, 2011; DTB, 2012b).
Despite healthcare organizations promote partnership culture, the truth is that
informed decisions can only be made with the combination of two inputs, facts
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and values; that is, what are the available options and likely outcomes, and how
much patients care about these outcomes and what are they able do in order to
get it (Schwartz et al., 2011).

Additionally, the doctor-patient relationship has been characterized by
informational asymmetries, as doctors have relevant information about the
disease and treatment options, information that the patient lacks. Traditionally,
patients’ packages inserts have constituted citizens” first source of written
information on their drug treatment. However, most patients feel the information
provided does not meet their needs due to poor legibility of written information,
information that is not provided in the context of their illness and that there is
often a lack of complementary information, for example on how the drug
compares to other alternatives (Fuchs et al., 2006; Raynor et al., 2007; March
Cerda et al., 2010). In addition, easily accessible and accurate information is
lacking, making it difficult to expect patients to make informed decisions about
their treatment.

Today, the availability of healthcare information on the internet offers access to
unlimited resources. The use of internet resources among citizens is without
doubt increasing. A recent US survey suggests that one third of patients use
social media for healthcare purposes (PwC, 2012). This should potentially bring
the opportunity to reduce some of these informational gaps, complement the
information provided by the doctor and promote patients autonomy to support
decision making. (Bauschke, 2012; Hartzband et al., 2011; Romano et al.,
2012). Nevertheless, although generic searches in Google have proved to be
helpful to doctors for diagnosis, from the patients perspective this is more
controversial (Tang et al., 2006). As we have discussed previously, the
availability of more information does not necessarily mean more informed
patients. The quality of drug information is variable and some patients lack the
knowledge to fully discriminate among the sources. Although quality
independent drug information exists, it can be difficult to find and there are
concerns that easily accessed “information” might be masking direct
commercial interests (Greene et al., 2010).
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Europe is facing an additional challenge. Between 2001 and 2011, the
pharmaceutical industry attempted to amend the European Union ban on ‘direct
to consumer advertising’ (DTCA) of prescription drugs which has generated a
great debate (Brooks et al., 2012). The effect of DTCA on both patients and
doctors has been well studied in the only two countries, United States and New
Zealand, where it is not banned. DTCA influences patient medicines demand,
especially of new drugs, and affects doctors’ prescribing behavior, but evidence
of health benefits or improvements in underuse are lacking (Magrini et al.,
2007). The debate surrounding this law amendment evolved from the initial
strategy of eliminating the DTCA ban to a campaign on the provision first of
“drug information” and now “health information”. Beyond a semantic problem, it
seems the continuous growth in internet and social media use is transforming
traditional marketing strategies and thus it is likely that the next debate on
“health information” could be held in the deregulated context of the World Wide
Web (Brooks et al., 2012).

Traditionally MIC have mainly focused on providing service for healthcare
professionals. In fact, the number of drug information centers exclusively
devoted to patient information services is scarce, and to our knowledge may be
just limited to the drug information center in Dresden (Goltz, 2012). Some
centers may have found mixed formulas. Two regional centers in Spain, one in
Catalonia and the other in the Basque Country, have opened drug information
strategic lines for patients. Similarly some NHS centers in the UK collaborate
directly with patient healthcare organizations in order to provide support to

patient centered organizations (Cartwright, 2011).

Considering that regulatory agencies have failed to produce public, accurate,
relevant drug information for patients and that both patients and organizations
demand independent quality information to support decision making, MIC have
the opportunity, but also the responsibility, to lead independent drug information
for patients. This may be particularly true in Europe where changes in drug
information for patients have recently been introduced and in the new scenario
the role of regulatory bodies and health authorities cannot be limited to
monitoring the “health information” that the pharmaceutical industry provides to
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citizens (Font, 2011). While patients lack access to public accurate information
on drug treatments, the role of MIC should be to direct citizens to quality drug
information on the internet, to collaborate in the development of written
information in traditional formats like leaflets tailored to individual illness or
support the development and dissemination of new patients’ decision tools to
support shared decision making. In the partnership culture, information about
the benefits and risks of the treatment and the development of tools for shared
decision making is crucial for those patients seeking to make informed choices
about their healthcare that take into account their personal values and
preferences. Two interesting initiatives have been developed in this line,
decision aids and drugs facts boxes. Decision aids describe the decision to be
taken, the options available and the outcomes of this options based on the

evidence (DTB, 2012b). A Cochrane review found that decision aids improve

knowledge, help to have realistic expectations and enhance active participation
in decision making (O’Connor et al., 2003). On the other hand, the drug facts
box is standardized one page tables summarizing prescription drug benefits and
risks specifically designed to highlight information from clinical trials that is
usually missing in drug advertisements. Drug facts boxes are intuitive, are
understood even by those with limited formal education and have demonstrated
increase knowledge of prescription drug benefits and side-effects. (Schwartz et
al., 2011).

The internet and social media offers a huge potential not only to improve access
to drug information and instruments, but to tackle specific patient groups too.
Although health professionals might still be reluctant to the introduction of social
networks in clinical practice, joining virtual communities such as
“PatientsLikeMe™ is becoming an increasingly popular phenomenon among
patients. Through virtual communities, patients can contact other patients with
same chronic conditions and share experiences, lending support and promoting
personal autonomy (Gené Badia et al., 2009). For example, after the publication
in 2008 of a small study in Italy suggesting that lithium could slow the
progression of amyotrophic lateral sclerosis, 149 members of “PatientsLikeMe”
began taking the drug and started to use a new tool with a matching algorithm
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to conduct a patient-lead observational study whose negative results were
published in record time in Nature Biotechnology (Wicks et al., 2011).

d) Providing better value drug information

Some of the activities in the drug information processes tend to be replicated in
different centers and, to a certain extent, information needs do not vary that
much among MIC regardless of its territorial organization. We can use for
example dabigatran, the new oral anticoagulant. When its second licensed
indication for the prevention of systemic embolism for patients with non-valvular
atrial fibrillation was approved, cardiologists, hematologists, biochemists,
primary care physicians, pharmacists, policy makers, patients and citizens
wanted to know whether it was worthwhile to switch patients on warfarin to
dabigatran. They needed to know what benefits it offered, the risks that would
have to be assumed and at what cost. In response, centers produced their own
information, which meant that at least part of the information was inefficiently
duplicated. Drug information processes are complex and very time consuming,
thus, it should make us reflect on how we can reduce duplicities and

inefficiencies in order to provide better value drug information service.

Some of the strategies that MIC can implement are: facilitate the coordination
among centers in order to avoid duplicities, work in network to establish
synergies and build strategic partnerships in order to maximize efforts while
increasing efficiency and productivity. Additionally MIC are required to augment
the coherence in their recommendations. A recent study by Puigventés and
colleagues shows, for example, variability in the decisions taken on formulary
additions by different Pharmacy and Therapeutics Committees in Spain, where
in only 81% of the cases, the decisions taken coincided (Puigventés et al.,
2011). Thus, collaboration and/or networking would be expected to not only
contribute to provide a more efficient service and better value healthcare, but
also to increase the concordance in many of the decisions about drug

treatments taken among centers.
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Network experiences have proved to be successful in various drug information
areas. The United Kingdom was a pioneer in creating UKMi, an integrated
network of local and regional of MIC providing an infrastructure of collective
knowledge and skills that has consolidated UKMi as a reference in drug
information (Calder et al., 1981; UKMi, 2007). The network is coordinated
nationally whilst remaining locally based as it promotes responsiveness to local
needs. There are similar network experiences at lower organizational levels. For
example the regional Catalan MIC was conceived as a network of primary care
and hospital based centers that were already active in the region. This enables
centers to continue with their routine activities but at the same time work, share
and stay in close contact with other centers that are geographically distant.
These strategies are usually internet based, however, research show that there
might be value in having a venue or space that encourages knowledge sharing
(Kothari et al., 2011).

The introduction of economies of scale in the drug evaluation process has been
implemented in new drug assessment committees as well as in drug information
bulletins when the International Society of Drug Bulletins was constituted.
(Aizpurua, 2007; Diego, 2009a). Working in networks offers undoubtedly the
advantage of operational efficiency, standardization of processes, reduced
variation in the decisions taken and cost reductions. On the other hand, taking
advantage of economies of scale can potentially imply reducing the number of
centers. It is worth noting that a drastic reduction in the number of centers may
at the same time increase the impact of their reports, which would exploit the
oligopoly power of the new structure. Under such circumstances, independence
in published reports could be compromised and would require additional efforts
from health authorities and regulators to preserve the quality, and more
importantly, the impartiality of drug information provided. In any case, drug
information networks require a solid structure that provides vision, sets
standards and promotes integrity and cohesion, as these systems add

complexity to an already complex process.

Although some of the activities carried by MIC may be duplicated, there are
others that necessarily have to stay local. All in-house enquiries in a hospital
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could hardly be resolved from and outside center. The resolution of enquires is
considered a valuable service by users, yet is very time consuming and the
work behind it is not fully exploited given that the answer is usually only
addressed to the enquirer.

Nevertheless, with the development of new technologies MIC should find new
pathways to share this information that may be valuable to others. It is generally
the case that most enquires received in one centre are similar to those received
in others. In order to reduce duplicities, or at least maximize efforts, MIC could
collectively feed and share repository of clinical questions. Some enquires may
be related to a specific patient or test results and might not benefit others.
However, there are many enquires that can be considered of general interest
like what benefits offer newer oral hipoglycemiants over already existing ones?.
Aside from sharing enquires among drug information specialists, centers should
increase the dissemination of general interest enquires. In that respect, UKMi
for example publishes a selection of their clinical question through the New
Electronic Library of Medicines in the Q&A section. In Catalonia, the regional
MIC has an on-line application where enquires are received and replied
privately. However, when considered appropriate, enquires can automatically
be selected for publication in an open library and this information can be
accessed by any healthcare professional. Another alternative is to publish
regularly a selection of clinical questions in field journals. Although these
initiatives might be useful, undoubtedly they can be more easily implemented in
countries with national health services or within large organizations where

centers work under the same policies.

Finally, centers will have to take into consideration the capabilities of the service
to assume new responsibilities or tasks. It is essential to maximize efforts, with
MIC likely to find advantages in establishing strategic partnership when
developing drug information for specific areas. These alliances have for
example been implemented in patients” drug information or advice on drug

resources for the implementation of CDSS (Cartwright, 2011).
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e) Improving knowledge on personalized medicine

The concept of drug information was introduced with the creation of the first
MIC. The establishment of centers helped consolidate the role of pharmacists
as drug information specialist. (Francke, 1966) Traditionally, this figure has
required a number of skills: advanced understanding of therapeutics,
biostatistics, critical information appraisal and clinical experience which is
essential for clinical interpretation of results. However, recent advances in
medicine require drug information specialist to increase their current knowledge
on advanced therapies in order to continue to meet healthcare professionals’

drug information needs in the personalized medicine era.

A recent report over viewing pharmaceutical sciences in 2020, forecasts that
the blockbusters model for drug discovery and development is unlikely to be
sustainable. In the future, the arsenal of new drugs is expected to be a large
niche with agents tailored to individual needs and each associated to smaller
sales, (Shah et al., 2010).

Additionally, the completion of the Human Genome and International HapMap
Projects, have facilitated the tools to identify and obtain information on the
biochemical bases that constitute individual response. This has generated an
unprecedented change in the paradigm on how science affronts diseases. In
this new approach the management of the disease is tailored to individual
characteristics of the patient (Kennedy et al, 2011; Andreu, 2012). In
Pharmacotherapy this implies taking drug therapy decisions according to the
individual characteristics of the patient such as genotype, gene expression or
molecular profile (Cavallari et al., 2010). Thus, personalized medicine will offer

newer opportunities to improve pharmacotherapy.

Pharmacogenomics is one the areas of personalized medicine that is expected
to have more impact in the near future. While clinical factors are poor predictors
of drug response, the increase in our understanding on how variations in a
single gene (phamacogenetics) or the whole genome (pharmacogenomic) can
help us to predict drug response in a more accurate manner. We now know that

mutations or polymorphisms can determine differences in drug metabolism,
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drug distribution, disease-associated proteins and drug target proteins affecting
the variability in patients” drug response (Cavallari et al., 2010). In line with this,
the general application of diagnostics test will provide more specific diagnosis,
which will help reducing the incidence of adverse effects. Thus,
pharmacogenomics provides a new personalized approach to improve
pharmacotherapy through the identification of patient-specific predictors of drug
response and toxicities, which will aid in therapeutic decision making.

Several drugs have already been approved which include pharmacogenomic
information. Two recent examples are vemurafenib, licensed for patients with
metastatic cancer with mutations associated to BRAF, or telaprevir and
boceprevir which use has been restricted to individuals with genotype-1 VHC
infection. Additionally, several advances have been made in the optimization of
drug therapy related to metabolic characteristics of the patients, for example on
how polymorphisms have a considerable impact on for example mercapturine
toxicity or warfarin dose required to obtain optimal anticoagulation. In fact, some
of this information is already being incorporated in routine clinical practice

through drug labeling, clinical guidelines, protocols or algorithms.

Considering personalized pharmacotherapy is closer to becoming a reality,
several organizations have stressed the importance of increasing pharmacist
knowledge on the advances made in genomics. The American College of
Clinical Pharmacy has highlighted four such particular areas: personalized
medicine concepts and terminology with a focus on genomics, genomic
applications in basic and applied pharmaceutical sciences, biotechnology and
bioinformatics (Cavallari et al., 2010).

As drug information specialists, it is crucial that MIC personnel improve their
general knowledge on genomics and in particular on pharmacogenetics, genetic
testing and its clinical interpretation, in order to continue to meet healthcare
professionals’ and patients’ information needs and support decision making in

the personalized pharmacotherapy era.
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1. 6 Conclusion

The widespread availability of internet, especially now with high-speed internet
and mobile devices, has facilitated the access to health information. In a context
of increasing budgetary restrictions and in the absence of patient and economic
outcome data on MIC activities, policy makers may be tempted to reduce
funding or even consider that MIC services are expendable. On the contrary,

the need for independent, relevant drug information has never been greater.

Despite the wide availability of information, physicians and other healthcare
professionals still have drug information needs. Similarly, patients require
access to a reliable source of information on the benefits and risks of drug
treatments in order to make informed decisions. Nevertheless, it is true that
information needs in today’s context are clearly different to those when the first
MIC was created 50 years ago and thus, the classic MIC model might need to

be revised.

In particular, five areas for improvement have been identified. First, in order to
continue meeting information needs centers have to provide concise and
relevant drug information digested from the overwhelming amount of research
and information published daily. Secondly, MIC should take a step forward and
evolve from the simple provision of drug information to knowledge management
services, i.e., use information and communication technologies to improve not
only drug information dissemination, but to enhance communication among
professionals and patients as well as knowledge sharing. Third, MIC have the
opportunity, and responsibility, of leading independent patient information.
Currently, accessible independent drug information to support shared decisions
making is lacking. Thus, it is crucial that MIC facilitate access to quality
information on the internet and provide information on the benefits and risks of
drug therapy. They must collaborate in the development and promote the
dissemination of newer drug information instruments to support decision
making, such as decision aids or drug facts boxes. Fourth, MIC must provide a
better value drug information service. This will imply promoting coordination,

facilitating networks and establishing strategic partnerships with other relevant
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institutions. The introduction of economies of scale to the drug information
process can reduce duplicities, increase efficiency and productivity and
moreover reduce variation in the recommendations provided. Finally, drug
information specialists will need to increase their knowledge of the advances
made in the area of personalized medicine in order to provide valuable support

for decision making in the personalized pharmacotherapy era.

Finally, despite the inherent difficulties in quantifying monetary savings, it is
crucial to understand that better informed healthcare professionals and patients
alike make better informed therapeutic decisions. Thus, 50 years on, there is
still potential to continue developing medicines information centers to manage

medicines effectively and contribute to healthcare sustainability.
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