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Abstract

Background: Cardiovascular diseases (CVD) pose a burden on healthcare systems. There is
evidence that pharmacist-led medication review with follow-up (MRF) improves therapeutic goal

achievement in CVD risk factors, such as hypertension, type 2 diabetes mellitus and dyslipidaemia.

Objectives: To evaluate the economic impact of MRF added to Chilean primary care in CVD risk

factors, by assessing the cost-effectiveness in older adults.

Methodology: A systematic review was conducted to evaluate the economic evaluations of
pharmacist-led MRF in outpatients with CVD risk factors. Recommendations were generated to

design a cluster randomised controlled trial (cRCT).

A cRCT was conducted in public primary care centres (clusters) in Chile to study the effect of
MRF added to usual care compared to usual care alone. Older adults with five or more
prescriptions, moderate or high CVD risk and enrolled in a primary care CVD prevention program
were included. The intervention had three components: Pharmacists’ training, MRF, and a practice
change facilitator. Patients were followed-up for a year. For the economic analysis, health-related
quality of life (HRQoL) was measured and was used to estimate quality-adjusted life-years
(QALYsSs). Costs were evaluated form the public third-party payer perspective and were measured

as 2019 United States dollars (USD). A cost-effectiveness threshold of 16,207 USD was used.

A trial-based cost-utility analysis was performed. Costs and QALYs were estimated through a
multilevel model that accounted for clustering and covariates, while missing data was addressed
using multiple imputation. Uncertainty was evaluated through a non-parametric bootstraping. As a

second analysis, a state-transition microsimulation model was developed to extrapolate outcomes
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to a lifetime time horizon. Patient-level data was used to derive the model’s probabilities.

Deterministic and probabilistic sensitivity analyses were performed.

Results: Eleven studies were included in the systematic review. Eight found the intervention to be
cost effective, while two found it to be dominant. Both, the trial-based and model analyses deemed
the intervention as cost-effective. Incremental cost-effectiveness ratios of $434/QALY and
$751/QALY respectively, were found. The trial-based analysis found increased dominant iterations
when patients with more than nine medications were evaluated. In the model, a difference between
groups of 5.9% in CVD mortality was observed. Sensitivity analyses showed either cost-

effectiveness or dominance.

Conclusion: International evidence shows that MRF was value for money in outpatient settings.
An adapted MRF method was deemed as a cost-effective addition to primary care in Chile with

low uncertainty. Formal implementation should be considered by policy makers.
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Preface
This thesis is presented in fulfilment of the doctoral degree (Doctor of Philosophy) requirements

of the Graduate School of Health, University of Technology Sydney, Australia.

This document was structured as a thesis by compilation. Chapter 1 presents a synopsis describing
the general approach of this thesis and research. Chapter 2 provides the background for
cardiovascular diseases’ clinical and economic impact, particularly in Chile. Medication review
with follow-up is proposed as a clinically effective strategy to address cardiovascular risk factors.
Chapter 3 introduces the basic concepts of economic evaluations in healthcare and contains a
published systematic review of pharmacist-led medication review conducted in outpatients with
cardiovascular risk factors such as, hypertension, type 2 diabetes mellitus and dyslipidaemia. This
study frames the current state of cost-effectiveness analyses in the area, and a quality assessment
to provided recommendations for future research. Chapter 4 describes the methods of the Polaris
trial, a cluster randomised controlled study that included older adults with cardiovascular risk
factors in Chilean primary care. This trial was a collaboration between UTS, the Pontifical Catholic
University of Chile, and the Chilean government. A description of the Polaris method of MRF is
presented. Chapter 5 and 6 contain submitted papers of a trial-based cost-effectiveness analysis and
a decision-analytic model, using the Polaris trial results. Chapter 7 discuss the research outputs,
explores limitations of each study, addresses transferability to other settings and proposes future

directions. Chapter 8 presents conclusions arising from this research.

Antonio Osvaldo Ahumada Canale is the primary author of the publications. Co-authors
contributed to the conception or design of the work, data collection, data analysis and

interpretation, and/or revision of the manuscripts.
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1.1 Research Overview
Chapter 1: Synopsis

Rationale for this work and the research’s objectives are explored.

Chapter 2: International and Local Impact of Cardiovascular Diseases

An international background of the impact of cardiovascular disease on mortality, disability-
adjusted life-years, and morbidity, as well as the resultant economic burden is reported. The
Chilean cardiovascular context is presented and the healthcare system is described. Pharmacist-led
medication review with follow-up is presented as an effective alternative to usual care to improve
therapeutic objectives attainment in risk factors such as hypertension, type 2 diabetes mellitus and

dyslipidaemia.

Chapter 3: Economic Evaluations of Pharmacist-led Medication Review

An overview of basic concepts of cost-effectiveness analysis along with a published systematic
review of economic evaluations of pharmacist-led medication review in cardiovascular risk factors

is provided.

Chapter 4: The Polaris Trial

Methods of the cluster randomized controlled trial are described. This trial included older adults,
with more than five prescribed medications, with moderate or high cardiovascular risk, and
members of a cardiovascular prevention program. This was conducted between January 2018 and
May 2019 in 12 primary care centres in Chile. For this trial, an adapted method of medication

review was developed and is described.



Chapters 5 and 6: Economic Evaluation of the Polaris Trial

Chapter 5 is a submitted article that describes the methods and results of the cost-utility analysis
alongside the Polaris trial. This analysis uses utility values and costs measured directly from the

study. Costs were evaluated from the public third-party payer perspective.

Chapter 6 is a submitted article describing the methods and results of a decision-analytic model
that uses inputs from the literature and the Polaris trial. A state-transition microsimulation model
was developed to extrapolate costs and utilities over a lifetime time horizon from the public third-

party payer perspective.

Chapter 7 and 8: Discussion and Conclusion

Chapter 7 presents the discussion for this research, limitations, transferability issues and future

directions in research.

Chapter 8 presents the conclusions obtained as outputs of this research project.

1.2 Rationale

Traditionally, the role of community pharmacists in Chile has been limited to the management and
supply of medications. Public primary care was an unexplored field for pharmacy practice, even
though this sector cares for 80% of Chilean population and every centre has its own pharmacy unit.

By 2014, only 8% of primary care centres had pharmacists.

Cardiovascular diseases in Chile are the leading cause of mortality and the main cause of health
expenditure. Currently cardiovascular risk factors are treated at the primary care level. Local
research shows that patients with cardiovascular risk factors are generally not optimally managed.
Patients who receive treatment, usually do not reach therapeutic objectives to effectively prevent

cardiovascular events. The government, being aware of this challenge implemented over 20 years
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ago the cardiovascular prevention program. Although these policies improved cardiovascular
results, there is still a significant number of patients that do not achieve therapeutic goals in order
prevent cardiovascular events such as stroke or myocardial infarction. In 2015, the pharmacy fund
was created to support and increase access to medicines for hypertension, type 2 diabetes mellitus
and dyslipidaemia in primary care. To assist in the supply and rational use of medicines,
pharmacists were employed to manage pharmacy units in primary health care centres. However

their clinical role was not clear and local research to guide this was lacking.

To explore professional pharmacy services in primary care, in 2015 a randomised controlled trial
in one centre, tested the addition of pharmacist-led medication review with follow-up to usual care.
This study was conducted as part of a Bachelor’s thesis by a pharmacy intern. The project recruited
212 older adults who were enrolled in the existing cardiovascular prevention program in primary
care. Positive outcomes were observed in the control of hypertension and type 2 diabetes mellitus.
Although, this work showed initial positive clinical evidence, it had limited impact on local
authorities because it was limited to one centre, was performed by a pharmacy intern, and did not
include any economic evidence to assess if this intervention represented value for money.
Therefore, this research aimed to produce this evidence by conducting a multicentre cluster
randomised controlled trial to explore the clinical effects and cost-effectiveness of the addition of

medication review with follow-up to primary care in patients with cardiovascular risk factors.



1.3 Objective

To analyse the cost-effectiveness of medication review with follow-up in cardiovascular patients
of primary health care.
1.4 Specific Objectives

e To review and analyse the evidence of economic evaluations of medication reviews in

cardiovascular prevention of ambulatory patients.

e To design a medication review with follow-up service for older patients with cardiovascular

risk factors adapted to primary care in Chile.

e To study the cost-effectiveness alongside a trial of a medication review with follow-up
service for older patients with cardiovascular risk factors adapted to primary care in Chile
from the public third-party payer perspective.

e To extrapolate to a lifetime time horizon the economic evaluation of a medication review
with follow-up service for older patients with cardiovascular risk factors adapted to primary

care in Chile from the public third-party payer perspective.



Chapter 2

Introduction and Background
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2.1 Cardiovascular diseases

2.1.1 Global Impact
The Global Burden of Disease Study in 2017 reported that non-communicable diseases (NCD)

were the main driver of mortality causing 41.1 million deaths '. Main NCDs were cardiovascular
diseases (CVD) that were defined as diseases of the heart, vascular diseases of the brain or blood
vessels in general 2. Worldwide, 17.8 million deaths or 43.3% of NCD related deaths were due to
CVD and have increased by 21,1% from 2007 (14.7 million) to 2017 '3, In 2017 Ischaemic heart
disease (IHD) and stroke caused 8.9 and 6.2 million deaths respectively. These constituted 84.9%
of all CVD related deaths '*. An increasing trend in number of deaths is also observed from 2007
to 2017 from 7.3 to 8.9 million for IHD and from 5.3 to 6.2 million for stroke '*. Similar trends are

observed in different regions and countries (Figure 2.1).

Figure 2.1. Deaths due to non-communicable or cardiovascular diseases 3.

Global United States of America
60,000,000 3,000,000
40,000,000 2,000,000
20,000,000 I 1,000,000
) H - - ) H =
NCD CcVD IHD Stroke NCD oD IHD Stroke
= NCD = CVD = |HD = Stroke s NCD = CVYD = |HD = Stroke
Western Europe Southern Latin America
4,000,000 600,000
3,000,000 400,000
2,000,000
1,000,000 . 200,000
0 - 0 L I —
NCD cvD IHD  Stroke NCD cvD IHD  Stroke
= NCD =CVD =IHD = Stroke =NCD =CVD =IHD = Stroke

Notes: NCD: Non-communicable diseases; CVD: Cardiovascular diseases: Cardiovascular

disease; IHD: Ischaemic heart disease.



In 2017, NCDs were the leading cause of disability-adjusted life-years (DALY causing 1.6 out of
2.5 billion, or 62.0% of all DALY *. CVDs like stroke or IHD, not only cause death but also have
health consequences for patients that survive an event. In this context, among NCDs the leading
source of DALY's were IHD and stroke, resulting in 170 million and 132 million respectively. Both
diseases were increasing in DALYs compared to 2007 generating previously 144 and 114 million

respectively (Figure 2.2) 3*,

Figure 2.2. Disability-adjusted life-years caused by non-communicable or cardiovascular diseases 3.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10% 4.7E+06
Global United States Western Europe Southern Latin America

B |HD M Stroke NCD

Notes: NCD: Non-communicable diseases; IHD: Ischaemic heart disease. NCD does not include

IHD or stroke

2.1.2Risk Factors’ Prevalence
Various risk factors make patients prone to IHD or stroke >. In the US it was estimated that 11.7%

of adults have high total cholesterol, 28.5% have high LDL cholesterol, 46.0% have hypertension
(HTN), 10.7% have diagnosed type 2 diabetes mellitus (T2DM), and 37.6% have pre-diabetes ®.

Similar results are reported for Europe with 23.6% [95%CI 21.5-25.7] of the population being
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reported to be hypertensive (Figure 2.3), and 7.3% [95%CI 6.1-8.6] with T2DM °. In 2008, 53.7%

[95%CI 48.1-58.8] of Europe had raised cholesterol levels ° .

Figure 2.3. Prevalence of hypertension in male adults, Europe 2014 1°,

Age-standardised % of the
population

under 23 ’

23-26

. 26 -30
. 30-33 ’
. over 33

Patterns observed in The Unitised States and Europe have shown to be present in Latin America as
well. The CESCAS study examined the prevalence of CVD risk factors in three southern Latin
American countries, Argentina, Uruguay and Chile !!. Risk factors included were HTN, chronic
kidney disease (CKD), dyslipidaemias (DLP), T2DM, low consumption of fruit and vegetables,
low physical activity, smoking and obesity. It was reported that in adults aged 35 to 74, 40.8% had
HTN, 58.4% DLP, and 12.4% T2DM '!. Most patients had multiple risk factors (Figure 2.4) thus

increasing the risk of having IHD or a stroke, especially in aged population !!.
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Figure 2.4. Number of concurrent cardiovascular risk factors stratified by sex, city and age .
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Further analysis established that population with cardiovascular risk factors had issues with disease
awareness, treatment and control. Sixty-three percent of HTN patients knew that they had this risk
factor, 48.7% had medicines prescribed for treatment, and 43.3% of those treated with medications
achieved therapeutic objectives '2. Twenty-one percent of patients among all HTN population
reached their goals '2. For T2DM, 79.8% of patients were aware of their condition, 73.6% of them
received treatment, and 49.2% achieved target values '°. Forty-six percent of patients achieved

their goals among all diabetic population.

2.1.3 Economic Impact
The total global economic impact of NCDs from 2010 to 2030 has been calculated at 47 trillion

United States dollars (USD) (Figure 2.5) '*. Global costs for CVD were estimated to rise by 22%

between 2010 and 2030, from 863 to 1044 billion USD '*. These estimates included treatment of
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IHD, stroke, heart failure and risk factors like HTN and DLP. Fifty-four percent (473.9 billion
USD) were due to direct costs such as screening, prevention and hospital care, while 45.1% (389.6
billion USD) were due to indirect costs, mainly loss of productivity '4. The data for T2DM was
evaluated separately due to other complications particular to this disease. Worldwide, T2DM has
costs impact of 500 billion USD that are expected to rise to 745 billion USD by 2030. This is

comprised mainly of direct costs of 376 billion USD, representing 75.2% of total costs '4.

Figure 2.5. Non-communicable diseases’ cost by disease type 4.
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In 2014, United States’ annual CVD costs were estimated at 351.2 billion USD. Direct costs were
in 231.8 billion USD (physicians’ and other professionals’ fees, hospitalization, medicines and
home health-care) and of indirect costs of 137.4 billion USD in forgone potential productivity loss
attributed to premature mortality 3. CVD accounted for 14% of the US health budget, that is the

highest percentage for any disease group ®. Direct costs have more than doubled between 1996 and
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2013, from 103.5 billion USD to 213.8 billion USD . Unless action is taken, it is estimated that
between 2015 and 2035 this trend will increase '6. Particularly in direct costs, increasing from 318

billion USD to 749 billion mainly driven by hospitalizations (Figure 2.6).

Figure 2.6. The United States cardiovascular diseases’ cost projections .
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In 2015, it was reported that, in the European Union (EU), costs due to CVD accounted for €210
billion a year '°. Fifty-three percent of these costs were due to direct medical costs, 26% due to
productivity losses and 21% due to costs of dependent patients’ informal care due to CVD events.
Twenty eight percent of the overall cost of CVD were attributed to IHD, and 20% due to stroke '°.
Direct costs for CVD represent 8% of EU health care expenditure of which 18% were due to stroke

and 17% due to IHD.

In the case of Latin America, CVD costs were of 26 billion USD with 8.8 billion attributed to direct
costs and 17.2 billion to indirect costs '*. Projections suggest that costs in low and middle-income
countries (LMICs) such as those in regions like Latin America will rise at a similar level of high-

income countries 4.
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2.2 The Chilean Case
In 2016 the Chilean Ministry of Health reported that 26.7% of all-cause mortality was due to CVD,

with 7.8% due to IHD, and 8.1% due to stroke 7. The prevalence of CVD risk factors according
to the two latest national health surveys of 2009-2010 and 2016-2017, show that although there
was a decrease in prevalence of DLP over time, HTN remained stable, while T2DM increased

(Figure 2.7) 1820,

Figure 2.7. Cardiovascular risk factors prevalence in the Chilean population.
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In addition, in the 2016-2017 survey, 40.1% of the population had metabolic syndrome. Also,
26.0% of the population had 5-10% 10-year coronary heart disease (CHD) risk according to

Framingham tables adapted to the Chilean population, while 25.5% had risk higher than 10% risk

18,19,21

2.2.1 Chilean Health Care System
Chileans can be covered by the public health insurance (Fondo Nacional de Salud or FONASA)

or alternatively by various market-based private health insurance companies 2. Those insured by

FONASA have access to public facilities across all levels of care. Privately-insured patients can

15



choose between the various private providers. In 2017, 19.6% of the population was estimated to

be cared by the private sector, while 80.4% was treated in the public health care system 232,

Castillo-Laborde et al. have described this healthcare system as unequal, as the insurance
companies receive about 54% of health funding due to unregulated premiums that are adjusted by
age and sex 6. Reports have estimated that primary beneficiaries of the private system were

younger (5.6% of older adults) working (71% vs 63% in FONASA) males (every 116 man there

are 100 woman) (Figure 2.8) %%,

Figure 2.8. Patient age and sex distribution by insurance system 2.
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For the public health care sector, patients’ first contact point are primary care centres. These centres
are regulated and supervised by the Chilean Ministry of Health but are administered by

Municipalities ?2. Their care model is based on the family medicine model promoted by the World

16



Health Organization that recommends health care teams centred on patients, their family and the
community. Every health care team has at least a general practitioner (GP), a registered nurse (RN),
a dietitian, and administrative staff serving a geographically defined population 2. Other health
care professionals such as dentists, physiotherapists, clinical psychologists, and pharmacists can

support this team but are not part of the core team .

In the context of increasing disease burden due to CVD and with a public system under financial
pressure, in 2002, the Chilean Government created the CVD prevention program for primary care.
Its main objective was: “reduce the incidence of CVD events through the control of risk factors in
primary care, as well as to improve the management of CVD survivors with the aim to prevent

premature morbidity and mortality and improve quality of life” 3°. Specific objectives were **:

e Reduce CVD risk.
e Manage risk factors:
o Achieve optimal blood pressure.
o Improve metabolic control of patients with T2DM.
o Improve cholesterol levels of DLP patients.
e Promote a healthy lifestyle.
e Prevent recurrent CVD events.
e Screening of high-risk of CKD patients.
e Approach families as the support unit that promotes behavioural changes of their members.

e Generate spaces for community dialogue to address population CVD risk factors.

From 2006 to 2017, it was reported that patients with HTN reaching blood pressure goals increased

from 48% to 68% and patients with T2DM reaching their glycated haemoglobin goals increased
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from 33% to 45% 3!. A study in 2018 evaluated “ideal” cardiovascular health in southern Latin
American (Chile, Argentina and Uruguay) population concluding that there was a gap to be bridged
in management. It was reported that twenty-three percent of the population had ideal blood
pressure, 42.5% ideal total cholesterol, and 68.8% ideal fasting plasma glucose *2. When all seven
metrics were evaluated (smoking, body mass index, physical activity, diet, total cholesterol, blood
pressure and fasting plasma glucose), 0.1% of that population had ideal values across all risk

factors®?.

Aiming to improve CVD risk factors control, in 2015 the Chilean Government implemented the
pharmacy fund for NCDs in primary care to guarantee continuity of care particularly improving
access to medicines (Figure 2.9) *3. These resources were focused mainly on medications for HTN,
DLP and T2DM that are dispensed directly in the public primary care centres and without any out-
of-pocket expenses to patients. Even though these centres have pharmacies, pharmacists were not
included in their staff 22. To bridge this gap, pharmacists were hired with the funding to manage
the pharmacies and to promote the rational use of medicine through professional pharmacy services

33, In 2018, it was reported that the fund added up to more than 103 million USD yearly 3.
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Figure 2.9. Pharmacy fund scheme .
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Once pharmacists were included in primary care centres, guidelines of the CVD prevention
program identified them as a “complementary professional” that can aid to achieve the program
objectives *°. Three professional pharmacy services were also recommended in the guideline
developed by the government: reconciliation of medications, prescription training for GPs and
medication review with follow-up (MRF) .

2.3 Professional Pharmacy Services

According to the Pan American Health Organization (PAHO), professional pharmacy services
based on primary care, should be focused on the individual, the family and the community *°. This
organization, defined these services as “Actions in the health system seeking to guarantee integral,
integrated and continuous care for individuals and communities’ necessities and health problems,

having medicines as one of the essential elements, contributing to equal access and rational use.
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These actions, carried out by pharmacists (or under his/her coordination) integrated to a health
team and with communities involvement, have the objective to obtain concrete health results aiming

to improve populations’ quality of life” *.

2.3.1 Medication Review
MRF is defined by the Pharmaceutical Care Network Europe (PCNE) as: “a structured evaluation

of a patient 's medicines with the aim of optimising medicines use and improving health outcomes.
This entails detecting drug-related problems and recommending interventions” 3°. MRF has been

classified into three basic types. These are described as follows 367

e Type | or simple: only medication history is available. It reveals drug interaction, some
side effects, unusual dosage and some adherence issues.
e Type 2 or intermediate:

o 2A: patients can be approached. It adds up on type 1 findings, and it reveals drug-
food interactions, effectiveness issues and problems with over the counter
medications.

o 2B: GP information available. It adds up on type 1 findings and, it reveals drug-
food interactions, effectiveness and indication issues.

e Type 3 or advanced: All information is available (medication history, GP information and

patient is approachable). All drug-related problems can be potentially detected.

Research has shown that MRF is an effective strategy in CVD prevention. In 2017, Jokanovic et
al. conducted an overview of systematic reviews of pharmacist-led MRF in community settings .
The search found 35 studies that overall reported improvements in medication management in
HTN, T2DM and DLP. Meta-analyses reported improvements in glycated haemoglobin, blood

pressure, cholesterol, CVD risk and number of appropriate medications. In addition, another meta-
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analysis reported that MRF in CVD showed that therapeutic objectives were more likely to be
achieved in HTN (odds ratio (OR) 2.73 95% prediction interval (PI) 1.05-7.08), T2DM (OR 3.11

95% PI 1.48-6.52) and total cholesterol (OR 1.91 95% PI 1.05-3.46) *°.

Although, there is evidence that MRF is effective achieving targets in CVD risk factors like HTN,
T2DM, and DLP, implementation of new interventions requires changes in resource allocation. In
these situations, an evaluation of the opportunity cost (the benefits and costs not only of the target
intervention but also of other alternatives forgone “°), is needed, especially in publicly funded
health systems where resources are scarce. To evaluate this, economic evaluations of relevant

alternatives are required.
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Chapter 3

Economic Evaluations of Medication Review in
Cardiovascular Diseases Qutcomes

Ahumada-Canale A, Quirland C, Martinez-Mardones FJ, Plaza-Plaza JC, Benrimoj S, Garcia-
Cardenas V. Economic evaluations of pharmacist-led medication review in outpatients with

hypertension, type 2 diabetes mellitus, and dyslipidaemia: a systematic review. Eur J Heal Econ.

2019;20(7):1103-1116. doi1:10.1007/s10198-019-01080-z
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3.1 Economic Evaluations
As any health intervention in an era of scarce resources, MRF has to compete against other health

technologies for funding to be included in health policies and expenditure. The data has to prove
to decision-makers who usually face questions on resource allocation, that any new interventions
are better value for money than relevant competing alternatives. To inform these choices, it is
necessary to evaluate the opportunity cost. This type of analysis is usually referred to as an
economic evaluation. It is defined as “the comparative analysis of alternative courses of action in
terms of both their costs and consequences” *°. Economic evaluations’ main objective is to inform
decisions, making a scientific and social value appraisal. To do this, it identifies, measures, values
and compares costs and consequences of pertinent interventions. It utilises the best available
evidence from systematic reviews, meta-analyses, and clinical trials to get an estimation of the
effect. This evidence is then combined with costs from local data sources. Depending on the
perspective, these costs might accrue to patients, health centres, third-party payers, the government
or societal .,

Comparison of different programs is the cornerstone of full economic evaluations (if there is no
comparison, they are called partial economic evaluation). There are three types of full economic

evaluations and differ mainly in the benefits measured *°:

e Cost-benefit analysis: outcomes are transformed into monetary units. This is done through
assessment of willingness to pay for a specific health outcome.

e Cost-effectiveness analysis: Uses natural unit of effect, e.g. life-years gained, blood
pressure control, adverse effects avoided, among others. Their nature limits comparisons

across disease areas as it can only contrast the same outcome measured.
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e (Cost-utility analysis: Uses quality-adjusted life-years (QALY's) as outcome. This composite
measure combines health-related quality of life (HRQoL) with survival. This means that
quality of life, represented through a preference weight on a scale of 0 to 1, being 0 dead
and 1 the best imaginable health, is adjusted by the length of time in that state . HRQoL
is usually measured through generic questionaries like the EuroQoL-5D (EQ5D) #2. This
instrument measures a composite of five dimensions: mobility, self-care, daily activities,
pain/discomfort, and depression/anxiety. Responses describe the respondent health state
which is then valued using country specific value sets that consider society’s preferences
43 The advantage of this analysis is that it can compare interventions of different nature.
For example, it can be used to compare a professional pharmacy service with a heart

surgery’s medical device.

Cost-effectiveness and cost-utility analyses represent their results through incremental analysis,
meaning that they compare differences between interventions in terms of costs divided by the
difference of effects. The incremental cost-effectiveness ratio (ICER) represents this concept and

is calculated as follows *°:

Costsg—Costsg
QALY 4—QALYpR

ICER =

The ICER yields four different scenarios that are represented in the cost-effectiveness plane (Figure
3.1) *. In the northwest quadrant, the intervention is less effective, and costs more than the
comparator, therefore the intervention is dominated. In the southeast quadrant, the opposite is
observed and the intervention is dominant. In the southwest quadrant, the intervention is less costly
and less effective, and in the northeast quadrant, the intervention is more effective at higher costs.
In this situation, it is necessary to establish a boundary that is defined as the cost-effectiveness

threshold *°. This value represents where and to whom opportunity costs fall. As healthcare services
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aim to maximise health gains, and as generally health budgets are constrained, there are limitations
to expenditure increase. Therefore, opportunity costs fall on the health sector representing the
disinvestment needed to implement a new service *°. To put it in practice, if we use a cost-
effectiveness threshold of 30,000 USD per QALY, it means that 30,000 USD invested in healthcare

are presumed to displace one QALY somewhere else in this sector.

Figure 3.1. Cost-effectiveness plane .
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To conduct an economic evaluation, two sources of information or “vehicles” can be used: a single
trial (also called “piggyback” economic evaluation) and decision-analytic modelling #°. The first
uses as source of all data a single clinical trial, usually a randomized controlled trial (RCT). While

the latter combines available evidence from different sources to model a specific disease pathway.
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This approach is used to inform a particular decision problem at a specific moment in time, in a

defined setting and country *’.

Economic evaluations alongside a trial have as a strengths internal validity and that trials are widely
used as a source of effectiveness data *°. Nonetheless, this should be balanced with generalizability
to represent real-life patients, and not only a limited sample of patients defined by inclusion and
exclusion criteria #°. If an economic evaluation alongside a trial had an appropriate comparator,
used QALYs as a final outcome, enrolled a representative sample of the population, followed-up
the sample long enough, collected sufficiently broad resource use data, was pragmatic, and
collected data to assess transferability, it can be comprehensive enough to inform decision

making®.

On the other hand, if these conditions are not met, especially for limited time horizons, which is
particularly important for chronic diseases, these limitations can be addressed through decision-
analytic modelling *°. Modelling combines evidence from several sources related to clinical
outcomes and resource use, which can include, but are not limited to RCTs, cohort studies or
surveys. This approach gives a structure to decision-making under uncertainty. According to
Drummond et al. they have the particularity that: “they can compare all options, reflect all available
and relevant evidence, can link intermediate to final end-points, can extrapolate over a relevant

time horizon, and make it applicable to the jurisdiction” *°.

Different modelling techniques can be classified according to the type of data used (cohort vs

individual-patient), and to the specific type of modelling. These are described as follows :

e Cohort models: homogenous cohort data.

o Decision tree.
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o Markov model.
o Infectious diseases compartment model.
e Individual-patient microsimulation: calculates benefits and costs per individual patient,
which then are aggregated to compute outcomes.
o State-transition model.
o Discrete-event simulation.

o Agent-based model.

3.2 Cost-effectiveness of Medication Review in Cardiovascular

Outcomes
In terms of economic evidence, there are published systematic reviews that address professional

pharmacy services for CVD, including MRF, and these have shown positive results. A systematic
review included clinical pharmacist interventions in patients with IHD, heart failure (HF) and risk
factors like HTN, T2DM, DLP °'. Inclusion criteria were studies based in RCTs and carried out
either in a hospital, outpatient or community setting. Eight economic studies were found, seven in
a community setting and one in an outpatient clinic. Four evaluated medicine management where
cost savings were observed in T2DM control, HTN and DLP. Only two of them were full economic
evaluations and were limited by lack of sensitivity analysis or because they had the economic
evaluation as a secondary analysis of the clinical results. Another study focused on economic
evaluations of pharmacist-led interventions on T2DM °2. Studies were included regardless of the
design (prospective and retrospective analyses and with or without a control group) and all types
of professional pharmacy services with full or partial economic evaluations. Twenty-five studies
were found of which 21 included MRF. Two studies considered a modelling approach and were
cost-benefit analyses. Cost savings ranged from eight to 85,000 USD per person-year adjusted to

2014, while costs of avoiding diabetes-related CVD were between 62,803 and 114,576 USD. Mean
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cost per one percent reduction of glycated haemoglobin was of 174 USD per person. One cost-
utility analysis was found and deemed the intervention as dominant. Another systematic review
analysed team-based care impact on blood pressure >. This multidisciplinary team was comprised
of nurses, pharmacists or other health professionals collaborating with patients and GPs. Studies
were included if they were carried out in high-income countries and in primary CVD prevention
patients. All the interventions had medication counselling or MRF. Systolic blood pressure (SBP)
values were transformed to QALY's gained over a 20-year time horizon. Median ICERs between
9,716 and 13,992 USD per QALY were observed. When this was calculated only for pharmacists,
ICERs dropped to between 7,114 and 10,244 USD per QALY. It is important to note, that in two
of these systematic reviews no decision-analytic models were found, while one found two
modelling studies to address the decision problem. This becomes relevant, especially for CVD, as
these events are usually estimated through longer periods than a trial (e.g. 10 years) and can have

long-term sequelae.

There is evidence that pharmacist-led MRF is clinically effective in CVD prevention, mainly, in
risk factors like HTN, T2DM and DLP. Since evidence from published literature is outdated and
did not focus specifically on CVD prevention outpatients intervened with MRF, the first objective

of this thesis was to conduct a systematic review in this topic.

30



The European Journal of Health Economics (2019) 20:1103-1116
https://doi.org/10.1007/510198-019-01080-z

ORIGINAL PAPER l')

Check for
updates

Economic evaluations of pharmacist-led medication review
in outpatients with hypertension, type 2 diabetes mellitus,
and dyslipidaemia: a systematic review

Antonio Ahumada-Canale'® . Camila Quirland?® . Francisco J. Martinez-Mardones'© .
José Cristian Plaza-Plaza® - Shalom Benrimoj*® - Victoria Garcia-Cardenas'!

Received: 6 February 2019 / Accepted: 12 June 2019 / Published online: 19 June 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Objectives To evaluate the health economics evidence based on randomized controlled trials of pharmacist-led medication
review in pharmacotherapy managed cardiovascular disease risk factors, specifically, hypertension, type-2 diabetes mellitus
and dyslipidaemia in ambulatory settings and to provide recommendations for future evaluations.

Methods A systematic review was carried out according to the Cochrane Handbook for Systematic Reviews. PubMed (Med-
line), Scopus, Web of Science, National Health System Economic Evaluation Database (NHS EED), Cochrane Library, and
Econlit were searched and screened by two independent authors. Incremental cost-effectiveness ratio was the main outcome.
Risk of bias was assessed with the Effective Practice and Organisation of Care tool by the Cochrane Collaboration. Economic
evaluation quality was assessed with the he Consensus Health Economic Criteria list (CHEC list).

Results 5636 records were found, and 174 were retrieved for full-text review yielding 11 articles. Eight articles deemed
the intervention as cost effective and two as dominant. Two cost—utility analyses were performed yielding ICERs of $612.7
and $59.8 per QALY. Four articles were considered to perform a high-quality economic evaluation and four had a low risk
of bias. Future economic evaluations should consider cost—utility analysis, to describe usnal care thoroughly, and use time
horizons that capture the effect of cardiovascular disease prevention, a societal perspective and uncertainty analysis.
Conclusion Pharmacist-led medication review has proven to be cost effective in various studies in different settings. Policy
decision makers are advised to undertake local economic evaluations reflecting the gaps observed in this systematic review
and published literature. If this is not possible, a transferability assessment should be conducted.

Keywords Medication review - Pharmacist - Economic evaluation - Cardiovascular disease - Hypertension - Type 2
diabetes mellitus
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guidelines [4-7]. In spite of worldwide efforts led by the
World Health Organisation to prevent the development of
CVD through integrated strategies of multi-sector policies
on risk factors, control of these diseases has proven to be
elusive [1]. These outcomes might arise due to patients, pre-
scribers, and system failures.

From a pharmaceutical perspective, there are several
issues that could be contributing including drug-related
problems, medication errors, and non-adherence. For exam-
ple, a study showed in Sweden that preventing drug-related
problems (an event involving drug therapy that actually
or potentially interferes with desired health outcomes [8])
could have potential cost savings of €358 million [9]. On
the other hand, medication errors can be defined as “any
preventable event that may cause or lead to inappropriate
medication use or patient harm” [10], are a key component
of drug-related problems, and can have costs that could be
as highas €111,727.1 [11].

One intervention to address medication-related issues is
medication reviews (MRs). These are defined as “a struc-
tured evaluation of a patient’s medicines with the aim of
optimising medicines use and improving health outcomes.
This entails detecting drug-related problems and recom-
mending interventions™ [12]. There are three types of MRs
which are classified according to the patients” information
available to the reviewer and hence the depth of the review.
Simple or type 1 MR aims to identify drug interactions,
some side effects, and some adherence problems and is
based only on the medication history available in the phar-
macy. Type 2 or intermediate MR uses patient interview or
general medical practitioners (GPs) information in addition
to the medication history. This review can detect some effec-
tiveness and safety problems. Finally, Type 3 or advanced
MR is the most comprehensive review that can detect most
of medication-related issues and utilizes all previously cited
sources of information [13]. Pharmacists have been perform-
ing MRs in various settings, showing promising results. In
an overview of systematic reviews of community pharma-
cists, meta-analyses suggest positive impact on glycosylated
haemoglobin (HbA Lc), blood pressure, cholesterol, number
and appropriateness of medications [14]. Positive results
have also been observed in general practices, where phar-
macists and GPs work together on the same health centre,
showing benefits on systolic and diastolic blood pressure
(SBP and DBP, respectively), HbAlc, cholesterol, and car-
diovascular risk [15].

Professional pharmacy services targeting CVD risk fac-
tors management have also shown positive economic out-
comes in systematic reviews [16—18]. A review targeting
secondary prevention of CVD and heart failure reported clin-
ical and economic outcomes of clinical pharmacist interven-
tions for hospitalized patients and outpatients. All but one
of the eight economic studies reported favourable results.
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However, not all studies were full economic evaluations
(EE) [16]. Another study assessed team-based care, an inter-
vention that includes interdisciplinary work of GPs, phar-
macists, nurses, and other providers. They found a median
incremental cost-effectiveness ratio (ICER) of $13,992 per
quality-adjusted life years (QALY) [18]. For T2DM, a sys-
tematic review evaluated studies of pharmacist-led services
(education, pharmacotherapeutic monitoring, health screen-
ing, immunization, and pharmacokinetics) and found a range
of cost savings ranging from $8 to $85,000 2014 US dollars
[17]. However, none of these systematic reviews addressed
specifically full EE based on Randomized Controlled Tri-
als (RCT) which are better suited to aid decision makers to
adopt these services and, on the other hand, included various
services provided by pharmacists [19]. Taking into account
that positive clinical outcomes have been found for MR on
CVD risk factor control, if this intervention proves to be
cost effective, it might yield the possibility to avert costs or
maximize the utility, where resources are scarce.
Therefore, the aim of this systematic review is to evaluate
the health economic evidence based on RCTs of pharmacist-
led MR in pharmacotherapy managed cardiovascular disease
risk factors, specifically, HTN, T2DM, and DLP in ambula-
tory settings and to provide recommendations for future EEs.

Methods

The Cochrane Handbook for Systematic Reviews was fol-
lowed [20]. For reporting purposes, the PRISMA statement
was used [21]. The study protocol is published in PROS-
PERO (ID CRD42018085943).

Eligibility criteria

EEs were included if:

1. They were based on an RCT or cluster RCT.

2. Assessed the impact of any type of pharmacist-led MR
compared to usual care [12].

3. Reported ICER (or data for calculation) from any per-
spective [22].

4. Included adult outpatients with HTN, T2DM, or DLP.

The exclusion criteria were:

Participants younger than 18 years.

2. Papers not written in English or Spanish.

3. Partial EEs, defined as evaluations that do not examine
cost and consequences at the same time and/or do not
compare at least two alternatives [22].

4. Studies that did not report at least pharmacists’ cost.
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Article retrieval and screening

The following databases were searched from inception to
October 2018: PubMed (Medline), Scopus, Web of Science,
National Health System Economic Evaluation Database
(NHS EED), Cochrane Library, and Econlit. An example of
the search strategy for PubMed is shown in Appendix 1 in
Supplementary material. In addition, personal records were
searched.

Screening of papers was undertaken by title and abstract
review. This was done by two authors (AA and FM). The
process was over inclusive, so only obviously irrelevant
reports were removed. Any discrepancies were discussed to
reach agreement. If this was not possible, a third researcher
(VGC) was contacted. Included articles were retrieved and
multiple reports of the same study were linked. Full-text
papers were read and studies were selected according to the
inclusion/exclusion criteria.

Data extraction, quality assessment, and analyses

A data extraction sheet was developed and piloted for data
retrieval (Appendix 2 in Supplementary material). The main
study outcome was ICER. If it was not stated in the original
paper and data for calculation was available, it was com-
puted when effects had a statistically significant difference
[22]. For risk of bias assessment of RCTs on which the EEs
were based, the Effective Practice and Organisation of Care
(EPOC) tool was used [23]. Other risks of bias considered
were blinding of data analysis. It was considered as high risk
if researchers were also pharmacists. Studies were deemed
as low risk of bias when they had at least six domains as low
risk. Conversely, they were classified as high risk when five
or more domains had high risk [24]. For quality assessment
of EEs, the Consensus Health Economic Criteria list (CHEC
list) was used [25]. If the evaluation was model-based, the
Phillips checklist was applied [26]. The EEs were classified
as high quality if they scored above 75%, medium quality
between 51 and 74%, and low quality if scored below 50%
[24]. Overall EE quality was categorized as high (+++),
medium (4++4), or low (+) [24]. To categorize a study as
high overall quality (+++), it had to be a high-quality EE
and the RCT had to have a low risk of bias. Low overall EE
quality (+) was stated if the EE quality was low or if the
RCT had a high risk of bias. Medium quality was assigned
(++) if the EE was considered as medium quality and it had
medium or low risk of bias, or if it had medium risk of bias
and high quality.

To compare results between countries, incremental costs
and ICERs were transformed to a common year and currency
(USD and 2016 prices) through the online tool developed by
Cochrane Economics Methods Group and the Evidence of
Policy and Practice Information and Coordinating Centre.

33

This tool uses Purchasing Power Parities (PPP) to adjust
estimates for costs and price year [27]. PPP values of the
International Monetary Fund were used.

Results are presented in a summary table and in text.
They were also synthesized through the permutation matrix
[28]. This matrix has nine different possibilities classifying
the interventions in terms of incremental costs (less costly,
equal costs, or more expensive than the alternative) and
incremental effectiveness (less effective, equal effectiveness,
or more effective than the control intervention). Meta-analy-
sis was not considered, because different resource uses and
costs differ widely among countries or local settings [20)].

Results
Study selection

5636 records were identified in the search, and after removal
of duplicates, 4592 records were screened by title and
abstract. Of them, 174 were retrieved for full-text review
yielding 11 articles for data extraction and analysis, as
described in Fig. 1. Most of the studies were excluded,
because they were not based on an RCT or C-RCT.

Characteristics of included studies

Of the included studies, five were carried out in the US
[29-33]. The remaining six were from Brazil [34], Canada
[35], China [36], Nigeria [37], Taiwan [38], and the UK
[39]. Two studies were implemented in community phar-
macies [32, 39] and the rest in primary care centres [29, 30,
33-35] or hospital-based outpatient clinics [31, 36-38]. All
the studies included follow-up of patients and all but one
had at least one face-to-face interview [33]. Besides MR,
two trials described comprehensive adherence interventions
with other resources besides counselling. One of the trials
gave pharmacists a standardised questionnaire to assess bar-
riers to medication adherence with an algorithm to overcome
them and provided patients a take-home toolkit that included
a wallet card for recording blood pressure readings, a pillbox
for 7 days, leaflets, and a pedometer [32]. The other trial by
Chan et al. described an intervention that addressed adher-
ence, knowledge and benefits, skills, perceived health, and
cognitive functions [36]. Almost all the studies assessed type
3 MR, meaning that they undertook a comprehensive analy-
sis, interviewing the patient and having access to their medi-
cation history and clinical records. There was one exception,
where they did not had access to GP notes [32]. As for the
methods of collaboration with GPs, in three trials, pharma-
cist provided a written report [32, 36, 39]. Other ways of
communication were through electronic medical record [33],
face-to-face meetings [30], and by telephone [31]. Seven

@ Springer
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Fig. 1 Systematic rc'vicw flow- — < Web of coont contal NHS Persanal
chart of study selection. NHS s (';D';; (‘;“5%‘;5 Helgri (gig)‘t (::g) EED iireit
EED National health system E (1616) (251) (1)
economic evaluation database, E
RCT randomized controlled é
trial, MR medication review, -
EE economic evaluation, CVD
cardiovascular diseases \
Duplicates
removed
(1047)

o

=

=

I \

@

Records screened _ | Records excluded
(4587) e (4413)
Full-text articles excluded
(163) for the following
A reasons:
Not RCT (84)
Not MR (19)

z
3
=)
@

Included

trials reported the training of the pharmacists and differed
widely from a certified diabetes educator to online training
courses [30, 32-35, 38, 39].

In most of the trials, cost effectiveness of the interven-
tions was described [29-33, 35, 36, 38, 39]. Two other stud-
ies developed a cost—utility analysis [34, 37]. Eight used the
third payer perspective [31-35, 37-39], two adopted a soci-
etal point of view [29, 30] and one from a single provider
standpoint [36]. Three studies did not state the perspective
explicitly [29, 36, 39]. Eight studies quantified costs of med-
ications [29-32, 34, 35, 37, 38], six of GPs time [30-32,
34, 37, 39], six hospitalizations [29, 32, 35, 37-39], and
four emergency visits [29, 32, 34, 37]. Other costs evaluated
were training of pharmacists [33, 39], materials for adher-
ence interventions [32, 33, 37, 38], laboratory tests [37], and
fixed costs [33]. Outcomes were presented in five studies as
SBP [29-33], DBP [29-33], and HTN control [30-33, 39],
three as quality of life [34, 37, 39], and two for CVD risk
[35, 36]. Other outcomes reported were life years gained
[33], refill adherence [32], and HbAlc [38]. In general, time
horizons were no longer than 12 months, except for a study

@ Springer
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Articles for full-text Type of publication (19)

review > Not CVD (17)
(174) Not EE (16)
Partial EE (4)

Subgroup analysis (2)
EE based on more than one
RCT (1)
Inpatients (1)

Studies included
for analysis
(11)

that lasted 36 months [34]. None of the included studies
considered modelling. In addition, none declared compet-
ing interests with most receiving grants from governmental
offices. One had financing from a pharmaceutical company
[317 and another from a university [36]. A summary of trials
characteristics can be found in Table 1.

Main findings

Findings are summarized in Table 2 and are represented
graphically in Fig. 2. CVD risk was evaluated in two studies
using different formulas. A study evaluated 5 year risk with
an equation adapted for Chinese populations [36], whilst
another used an annualized version of the United Kingdom
Prospective Diabetes Study (UKPDS) [35], making them dif-
ficult to compare. The incremental effects of SBP and DBP
varied from 11.0 [31] to 5.6 [32] mmHg and from 4.1 [33]
to 1.0 [31] mmHg, respectively. HTN control ranged from
25 [33] to 9% [30]. Finally, when incremental QALY's were
calculated, they ranged from 0.12 [37] to 1.32 [34]. On the
other hand, incremental costs were less for the intervention
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Table 2 Summary of findings

Incremental costs ICER

Authors Incremental effects
Borenstein etal. [31]  SBP: 11 mmHg
DBP: 1 mmHg

BP goal: 17%

Simpson et al. [35] 0.26% annualized cardiovascular risk

Fishman et al. [33] SBP: 8.9 mmHg

DBP: 4.1 mmHg

BP goal: 25%

Life years gained: men: 0.22; women: (.19

Chan et al. [36] 1.64% of CVD risk reduction in 5 years

Chen et al. [38] 1.26% haemoglobin Alc

Shireman et al. [32] ~ SBP: 5.58 (95% CI 5.68-5.47)
DBP: 2.3 (95% CI 2.36-2.23)
BP goal: 17.2% (95% CI 16.9-17.4%)

80% refill adherence: 23.6 (95% CI 23.3-23.9)

Polgreen et al. [30] SBP: 6.1 mmHg
DBP: 2.9 mmHg
BP goal: 9%

Adibe et al. [37] 0.12 QALY

Okamoto et al. [29] SBP: 7.81 mmHg

DBP: 3.68 mmHg
1.302 QALY

No significant effects

Obreli-Neto et al, [34]
Bond et al. [39]

$-49.73 per patient  Intervention was dominant

$-156.91 per patient Intervention was dominant. Bootstrap determined

that 66% of ICERs were dominant

SBP: $48.6 per mmHg

DBP: $105.4 per mmHg

Life years gained: men: $1964.1; women: $2274.2
per life year gained

$4358.27 per coronary heart disease event
avoided

$102.51 per 1% of haemoglobin Alc but incre-
mental effects were calculated using interven-
tion effect, not discounting control arm (incre-
mental). Using control arm, the ICER should be
$67.53 per 1% of haemoglobin Alc

SBP: $25.28 (95% CI 24.14-26.42) per mmHg

DBP: $75.16 (95% CI1 59.11-91.11) per mmHg

BP goal: $757.55 (95% CI 738.76-776,23) per
patient

80% refill adherence: $527.62 (95% CI 519.77-
535.37) per patient

SBP: $34.49 per mmHg

DBP: $72.55 per mmHg

BP goal: $23.38 per 1%

$612.67 per QALY. Monte Carlo simulation
showed that 93,8% were considered cost effec-
tive

$432.1 per patient

$71.48 per patient

$85.09 per patient

$119.35 per patient

$210.37 per patient

$72.96 per patient

$13.02 per patient ~ SBP: $1.66 per mmHg
DBP: $3.53 per mmHg

$77.74 per patient  $59.76 per QALY

$257.79 per patient  Intervention was dominated

ICER Incremental cost-effectiveness ratio, SBP systolic blood pressure, DBP diastolic blood pressure, BP blood pressure, CVD cardiovascular

diseases, CT confidence interval, QALY quality-adjusted life year

when compared to the control group in two studies [31, 35].
For trials, where costs were higher than usual care, they
reported up to $432.1 per patient in 2016 US dollars [33].
As for ICERs, one had to be recalculated, because the
original estimation did not consider incremental effects, fail-
ing to discount the control arm [38]. In another EE, ICERs
had to be calculated, because they had not calculated directly
usual care against MR [33]. For cost-effectiveness studies
evaluating HTN, one trial was dominant over usual care in
SBP, DBP, and HTN control [31]. For SBP, ICERs ranged
from $48.6 [33] to $25.3 per mm/Hg [32]. For DBP, they
ranged from $105.4 [33] to $3.5 per mm/Hg [29]. When
HTN control was assessed, a study evaluated the ICER to
reach patient control and valuated it at $757.6 per patient
[32]. Another study assessed the cost per % of patients
achieving BP and had a result of $23.4 [30] per 1% of
patients reaching their BP goal. Finally, the two cost—utility
studies had values of $612.67 [37] and $59.8 [34] per QALY.

@ Springer

Uncertainty analysis was carried out in four studies yielding
positive results [32, 33, 35, 37]. Three used bootstrap [32,
33, 35] and one Monte Carlo simulation [37]. Two of them
presented their results in the cost-effectiveness plane [35,
37]. One study yielded 99% of the simulated ICERs as cost
effective and 66% of them as dominant [35]. The other trial
considered 93.8% of the iterations as cost effective and 5.6%
of them as dominant [37]. These studies built acceptability
curves yielding willingness to pay for a probability of 95%
of them being cost effective of $3303 per 1% reduction in
annualized CVD risk [35] and $3607 per QALY gained [37].

Most of the evaluated studies deemed MR as more effec-
tive than usual care, but also more expensive [29, 30, 32-34,
36-38]. Two interventions dominated usual care, meaning
that usual care caused more costs and was less effective [31,
35]. Conversely, a study did not find any difference between
incremental effects and was valued as more expensive;
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Fig.2 Permutation matrix.
Overall economic evaluation
quality: (+++) high; (++)
medium; (+) low. In the dark-
est shade, decision is strongly
favoured (G: accept medication
review; C: reject medication
review), in the intermediate
shade, decision is less favoured
(D, H: accept medication
review; B, F: reject medication
review), and in the colourless,

Incremental Effectiveness

=

0

A
Fishman et.al. 2013 [33] +++

Chi-Wai et.al. 2012[36]++
Chen et. al 2016 [38] ++
Shireman et.al. 2016 [32] ++
Polgreen etal. 2015 [30] ++
Adibe etal. 2013 [37] ++
Okamoto et.al. 2001 [29] ++
Obreli-Neto et.al. 2015 [34] ++

B
Bond etal. 2007 [39] ++

there is no obvious decision

(A is added effect worth added D E F
cost?; It is reduced effect
acceptable given reduced cost?;
E: neutral cost and effect. Other
reasons to adopt treatment?) Incremental |
Costs
G H I

Borenstein et.al. 2003 [31] ++
Simpson et.al. 2015 [35] +++

therefore, its adoption was not recommended in that setting
(dominated) [39].

Risk of bias and quality assessment

Of the 11 EEs, four reported the clinical trial in a separate
publication [40—43]. No study could blind their patients
to the intervention, but given the nature of MR, it was not
considered as a risk of bias. On the other hand, two stud-
ies declared blinding of outcome assessment [33, 39], and
also two were free of contamination between groups, as they
were randomized by centre [30, 32]. Regarding the quality
of the EEs, low scores in appropriate time horizon, insuf-
ficient description of control group, lack of adequate per-
spective, and uncertainty treatment were observed. As for
time horizon, all but one [34] of the studies lasted between
6 and 12 months. A societal perspective was used in two
studies [29, 30]. In the case of the competing alternatives,
three studies described with some detail usual care in addi-
tion to regular consultation with GPs [34, 37, 38]. Finally,
uncertainty treatment was used in four trials [32, 33, 35, 37].
Overall quality of the studies is described in Table 3, with
two of the them achieving high quality in EE assessment
with a low risk of bias [33, 35]. For more details of risk of
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bias in each domain or EE quality, see Appendices 3 and 4
in Supplementary material.

Discussion

In this systematic review, full EEs of pharmacist-led MR
on outpatients with CVD risk factors are described and
assessed. Most of the EEs deemed MR as cost effective,
but transferability assessment or evaluation in local setting
is encouraged to assess the implementation of this profes-
sional pharmacy service in the context of current clinical
guidelines, pharmacist training, and the health-care system.

In regards of other similar studies, they have shown
positive economic impact, but have analysed partial eco-
nomic evaluations, other groups of patients, and other ser-
vices [16-18]. The systematic review from Altowaijri et al.
included studies that either used MR or educational inter-
ventions for CVD risk factor in patients with coronary heart
disease and heart failure in any setting [16]. Most of the
economic studies included were in community pharmacy. Of
these, three studies assessed smoking services, two T2DM,
and one each for coronary heart disease, DLP and HTN.
The only cost—utility study was carried out for a smoking
aid service. The only study, where MR was dominated, was
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Table 3 Economic evaluations’
quality

Studies EE quality Risk of bias Overall score
Simpson et al, 2015 [35]; Simpson et al, 2011 [41] High Low High
Fishman et al. 2013 [33]; Green et al. 2008 [42] High Low High
Shireman et al. 2016 [32]; Svarstad et al. 2010 [43] Medium Low Medium
Bond et al. 2007 [39] Medium Low Medium
Chen et al. 2016 [38] High Medium Medium
Adibe et al. 2013 [37] High Medium Medium
Polgreen et al. 2015 [30]: Carter et al. 2015 [40] Medium Medium Medium
Okamoto et al. 2001 [29] Medium Medium Medium
Borenstein et al. 2003 [31] Medium Medium Medium
Chan et al. 2012 [36] Medium Medium Medium
Obreli-Neto et al. 2015 [34] Medium Medium Medium

EE economic evaluation

the MEDMAN study and will be discussed later [39]. Wang
et al. included studies that intervened through an array of
interventions in patients with T2DM [17]. They found 25
EE studies, where 21 carried out MR, 11 were full EE, and
of them, six were cost-benefit analysis, five cost effective-
ness, and one cost—utility. All had positive results with the
cost—utility analysis that yielded the intervention as domi-
nant. Most of the individual studies cited in these reviews
were not included in this paper, because they were not based
on RCTs (three of them met our inclusion criteria [29, 31,
391). Finally, this is the most recent systematic review on
this topic, including many recent studies not included in the
previous reviews.

Cost-effectiveness analysis

Most of the studies in this review evaluated the intervention
as cost effective and two classified it as dominant [31, 35].
It is important to highlight that most of the ICERs are below
$100, but this should be interpreted with caution, as these
are secondary outcomes, e.g., | mm/Hg per dollar. When
outcomes such as coronary heart disease event avoided are
analysed, the ICER could be as high as $4352 [36]. As for
cost—utility results, the two studies reporting QALY's for MR
had ICERs that did not surpass $612 [34, 37]. Furthermore,
one of these studies [37] compared the ICER to standards of
the Cost-effectiveness Threshold (CET) of $50,000, £30,000
or 1-3 Gross Domestic Product (GDP) per-capita, even
though these values may be considered as too high, leading
to the incorrect approval of interventions [44]. Adoption of
services that are not cost effective is critically important in
low- and middle-income countries, where budget constraints
are an issue. Some authors suggest using a “supply-side”
CET of about 0.6 GDP per-capita, although even using that
CET, for both countries (Brazil and Nigeria), the interven-
tion could be considered as cost effective [45].
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An important issue is type of resources recorded. EE
reported pharmacist training [33, 39], emergency visits [29,
32, 34, 37], and hospitalizations [29, 32, 35, 37-39]. Fur-
thermore, no study evaluated indirect costs such as loss of
productivity. Two EE declared to have a societal perspective,
but the only cost borne by patients was medications due to
their own country’s health system [29, 30].

Transferability

Although 10 of the 11 studies reported MR as cost effective,
these results should be considered carefully, as heterogene-
ity between trials and health-care systems may limit recom-
mendation for their adoption in other countries or settings
without carrying out a transferability analysis. For exam-
ple, some of the trials differed on the components of the
intervention, as some of them used various adherence aids
[32, 36]. In one study, where the intervention was deemed
as cost effective, pharmacists intervened face-to-face with
GPs, a fact that could be considered an advantage as the
relationship and inter-professional collaboration could reach
a higher level than communication through written reports
[30]. Nevertheless, another trial showed that through an
electronic communication system with GPs and telephone
interviews with patients, positive results could also be
achieved [33]. On the other hand, one study in commu-
nity pharmacies addressed the issue of not accessing clini-
cal records by providing pharmacists some basic clinical
information. This study failed to achieve positive outcomes
[39]. Most of the studies used type 3 MR, i.e., undertak-
ing a patient interview, having access to medication records
and patients” clinical history. This blurs the conclusion that
the effects observed are due to the interaction with GPs or
patients. All studies included patient follow-up which has
been recently reported by a systematic review to be a deter-
minant of MR effectiveness. Interestingly, when pharmacists
had only one encounter with patients, no effect was found
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on mortality, hospitalizations, falls, physical, and cognitive
functioning [46]. Another important issue is the definition
of usual care, as it may be different across countries, health
systems, and even health-care providers. For example, one
of the included studies compared pharmacist-led MR plus a
home blood pressure monitor with two alternatives. One was
usual care that included pamphlets, a wallet with a registry
of their blood pressure and a web site that allows to schedule
appointments, refill prescriptions, view medical records, lab
results, and to communicate with their provider. The other
alternative included usual care plus a home blood pressure
monitor [33]. The type of inclusion and exclusion criteria
might also affect transferability. For example, Okamoto et al.
included only patients taking specific medications [29]. If a
decision maker would like to use these results, they should
assess if those medications are recommended on their guide-
lines. For example, in this case, they used nifedipine, vera-
pamil, captopril, diltiazem, clonidine, terazosin, propranolol,
or lisinopril that at the time of the study were more costly,
50 more economic impact was expected, but currently, they
are not recommended as first line treatment for HTN [47].
Pharmacist training was described in seven studies and dif-
fered on the competencies and contents [30, 32-35, 38, 39].
Ditferent studies estimated how many resources were used
which may alter the results. A trial that estimated pharmacy
technicians’ time could affect the ICER if it is a main cost
driver [32].

Risk of bias

Four of the EEs were classified as high quality, and of these,
two had a medium risk of bias in the clinical trial potentially
affecting final conclusions [37, 38]. It should be noted that
we did not consider blinding of the patients that received
MR a bias due to the nature of the intervention. Some of
the most frequent sources were lack of blinding of outcome
assessment with only two studies undertaking the blinding
[33, 39]. This is a key issue, since most of the investigators
were pharmacists. Two of the eleven studies considered a
cluster-RCT design which minimises the risk of contamina-
tion between groups [30, 32].

Economic evaluation quality assessment

When EE alongside clinical trials of CVD are analysed it
is worth noting these diseases develop over several years,
so modelling should be considered to predict longer time
horizons, ideally of a lifetime. CVD risk is summed as a
probability of over 5-10 years, but events can happen at any
time through a lifetime [36]. For example, a study developed
a Markov model cohort simulation through lifetime to pre-
dict acute coronary syndrome, stroke and heart failure using
the conservative assumption that the intervention would
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stop at 6 months and its effect would go back to baseline in
2 years. They built a cohort based on other trials and found
that 48.6% of the iterations, MR would be cost effective with
a CET of $50.000 [48]. On the other hand, if time horizons
are longer than 1 year, discount rate should be applied for
costs and effects depending on local guidelines or interna-
tional standards, so time preference could be adjusted to
the present values. The only study in this systematic review
carried out for more than 1 year did not to take this into
account [34].

Three studies described usual care as GP consultation
which makes comparison complex, as every country or even
health centre has different clinical protocols that may change
resource utilization and baseline outcomes [34, 37, 38]. Fur-
thermore, two other studies described a control group with
other interventions such as guidelines for lowering blood
pressure, pamphlets, or websites that might mean a higher
baseline compared to the studies that only used GP consulta-
tion [32, 33].

Finally, as costs and effects are evaluated in a sample,
population values may vary. In this context, uncertainty
analysis is always recommended to assure that the results
represent opportunity costs of other interventions forgone.
Only four studies made this analysis [32, 33, 35, 37], but two
of them took a step further building presentation devices for
decision making as a cost-effectiveness planes and accept-
ability curves with 99% and 93.8% of the simulated ICERs
as cost effective and willingness to pay $3303 per 1% reduc-
tion in annualized CVD risk and $3607 per QALY gained
[35.37]

Limitations

This systematic review is not free of publication bias, as
there could be trials with negative outcomes that have not
been published intentionally in peer reviewed journals, or
as it is generally accepted, negative results are less likely
to be published. In our review, the grey literature was not
searched, but related personal records were included. How-
ever, we searched six different databases and platforms from
health and economic background in an attempt to address
this issue. We do acknowledge that model-based studies
are recommended to project outcomes for longer periods of
time; however, these were excluded from our review, as data
were not based on RCTs. Decision-makers” requirements
are a key issue, as they define the decision problem and
might yield some alternatives in the studies as irrelevant to
their specific jurisdiction. In addition, as national guidelines
differ, specific methodological quality might be required to
be used in local settings. These guidelines might establish
particular time horizons, perspectives, discount rates, and
unit costs which may need to be taken into account [49].
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Recommendations

As a product of this systematic review, an evidence-based
set of recommendations are made for pharmacist-led MR
on CVD risk factors EE conducted alongside clinical trials:

Type of economic evaluation Cost-utility analysis is
encouraged, so patients’ preferences, who are the final
recipients of health technologies, are represented. This
approach allows comparison of MR with other interven-
tions to represent opportunity costs for society.
Comparator Usual care or any other comparator must be
described thoroughly, as countries’ health-care systems
or even health centre procedures vary.

Time horizon Because of the nature of CVD, effects (clin-
ical outcomes or quantity and quality of life) and costs
of MR on HTN, T2DM, and DLP can impact through
the life span of patients. Longer time horizons should be
explored. If necessary, modelling should be tried.
Perspective Societal perspective should be used, as
indirect costs might account as an important source of
resources used. From this perspective, other narrower
ones can be derived if the decision maker requires it. In
addition, it should be explicitly stated on the methods.
Resources All relevant resource consumption should be
evaluated. This include direct costs such as pharmacists’,
other professionals’ or technicians’ time, drug costs, the
intervention itself, emergency room visits, hospitaliza-
tions, training, laboratory tests, and indirect costs such
as productivity loss, patient transportation, and carers
among others.

Uncertainty analysis To represent as accurately as pos-
sible opportunity costs for the target population, an
uncertainty analysis needs to be undertaken to assure
that information delivered to the decision makers’ added
value to the selection of health interventions.

Conclusions

Most of the EE considered the intervention to be cost effec-
tive with four being rated of high quality. This analysis pro-
vides encouragement to decision makers to perform local
evaluations, so local clinical pathways, resource use, and
professional expertise can be measured. We recommend the
use of cost—utility analysis, thorough description of the com-
parator (usual care), time horizons that can capture the effect
of CVD prevention, use of a societal perspective, and use of
uncertainty analyses. If this is not possible, a transferability
assessment should be performed, so decision makers can use
this information in their jurisdiction.
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Supplementary material
Appendix 1: Medline (Pubmed) search strategy
For MEDILNE, the search strategy was developed examining MeSH terms and keywords of

articles related to the study objective. The PICO method was used (patient, intervention,

comparator and outcome) **. It had 4 components of search terms combined by Boolean operator

“OR”. These are:

- Pharmacist.

- MR.

- CVDrisk factor.

- Economics.
These were connected by Boolean operator “AND”. The search strategy was first piloted to
evaluate if retrieval of papers got relevant citations. Any relevant additional study in the authors

personal records were added.

(Pharmacy OR Pharmacist®* OR “Professional Role” OR “Students, Pharmacy” OR pharmacies
OR “Ambulatory Care Facilities”) AND (“Drug Monitoring” OR “Patient care management” OR
“Practice Guidelines as Topic” OR “Preventive Health Services” OR “Pharmacology, Clinical”
OR “Medication Adherence” OR “Health Education” OR “Drug therapy” OR “Delivery of Health
Care” OR “Cooperative Behavior” OR “Patient Care” OR “Patient Care Management” OR “Drug
Utilization Review” OR “Professional Practice” OR “Pharmaceutical Services” OR “community
Health services” OR “Primary health Care” OR “Interdisciplinary Communication” OR “Patient
Care Team”) AND (Hyperlipidemias OR “Hypolipidemic Agents” OR lipoproteins OR
“Cardiovascular Diseases” OR “Blood Pressure” OR “Hemoglobin A, Glycosylated” OR

“Diabetes Mellitus” OR “Blood Glucose” OR “Hypoglycemic Agents” OR insulins OR
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“cardiovascular agents” OR “Blood Pressure Determination” OR “cerebrovascular diseases”)
AND (economics OR “Delivery of Health care” OR “Markov Chains” OR “Models, Economic”

OR “quality of life” OR “Outcome Assessment (Health Care)” OR "Quality-Adjusted Life Years")
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Appendix 2: Data extraction sheet

Data extraction sheet was formulated according Cochrane and NHS methods and it contained:

- General study characteristics:
o Year of publication.
o Sources of founding.
o Design.
o Sample size.
o Competing interests.
o Setting:
= Hospital based outpatient clinic.
* Primary care centre.
* Community pharmacy.
o Country.
o Inclusion criteria.
o Exclusion criteria.
o Intervention with patients:
* Face to face interview.
=  Web-based.
* Telephone.
o Follow-up.
o Adherence intervention.
o Type of adherence intervention.

* Counselling.
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» Multifaceted.
o Type of medication review:
* 1: only medication information.
* 2A: medication information and patient information.
* 2B: medication information and clinical registry.
= 3:all the above.
o GPs intervention:
* Face to face interview.
» Electronic medical record.
» Telephone.
o Control group description.
o Perspective: If it was not declared, we classified it. Since there is no standard
definition we decided to categorize studies into the following:
= Societal: including all relevant costs to all members of society (direct and
indirect)
= Third payer: costs related to a financing organism. Depending on the health
care system it could be public or private.
= Single provider: costs to the specific health centre were MR was carried out.
= Patient: relevant costs to the patients like transportation, loss of productivity,
carers, among others.
o Type of EEs:
» Cost-effectiveness.
= Cost-utility.

= Cost-benefit.
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- Methods and outcomes of EE.
o Time horizon over which costs and consequences were evaluated (months).
o Currency.
o Discount rate (if necessary):
= Costs.
= Effects.
o Inflation rate (if necessary).
o Reference year of analysis. If it was not reported, the average year between the
beginning and the end of the study was used.
o If model based:
= Markov.
= Decision tree.
= Discrete event simulation.
o Description of resources evaluated.
o Data source of resource use.
o Methods for identifying resource use.
o Incremental costs.
o Valuation of effects.
o Methods used for measurement of effects.
o Incremental effects.
o ICER.
o Uncertainty analysis.
o Author’s conclusion.

- Miscellaneous.
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o Pharmacist training.
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Appendix 3: Risk of bias assessment

A | B [ isk of Il risk
Clinical trial ¢ High risk of bias Unc ea.r risko Low risk of bias Overa. s
bias of bias
Simpson et.al. 2015 >>; + |+ |+
Simpson et.al. 2011 >¢ 3 0 6 Low
Fishman et.al. 2013 °7; Green | + | + | +
et.al. 2008 5 ! 0 8 Low
Shireman et.al. 2016 °°; + | + | +
’ 1 L
Svarstad et.al. 2010 60 0 8 ow
Bond et.al. 2007 ©! + |+ | ? 1 2 6 Low
Chen et.al. 2016 ©2 + | + | + 4 0 5 Medium
Polgreen et.al. 2015 ®3; Carter | ? | + | + .
et.al. 2015 64 2 2 5 Medium
Adibe et.al. 2013 % + | + | ? 3 2 4 Medium
Okamoto et.al. 2001 ©° 0?0+ 3 3 3 Medium
Borenstein et.al. 2003 ¢’ ? | + 3 4 2 Medium
Chan et.al. 2012 ©8 + | ? | + 3 1 5 Medium
Obreli-Neto et.al. 2015 ©° + | ? |? 3 2 4 Medium

Table 4. Risk of bias assessment of the original clinical trials. A: Random sequence generation; B: Allocation concealment; C: baseline outcome
measurements similar; D: baseline characteristics similar; E: incomplete outcome data; F: Knowledge of the allocated interventions adequately

prevented during the study; G: protection against contamination; H: selective outcome reporting; I: Blinding of data analysis.
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Appendix 4: Economic Evaluations Quality Assessment

Chan Bond Chen

et.al. et.al. et.al. Fishman Shireman Borenstein | Polgreen Simpson Adibe Okamoto Obreli-Neto

2012 2007 2016 et.al. 2013 | et.al. 2016 | et.al. 2003 | et.al. 2015 | et.al. 2015 | et.al. et.al. 2001 | et.al. 2015
CHEC-list (42) (45) (44) (39) (38) (37) (36) (41) 2013 (43) | (35) (40) Total
Is the study population clearly described? 1 1 1 1 1 1 1 1 1 1 1 100%
Are competing alternatives clearly described? 0 0 1 0 0 0 0 0 1 0 1 27%
Is a well-defined research question posed in 1 1 1 1 1 1 1 1 1 1 1 100%
answerable form?
Is the ecopomlc study design appropriate to the 1 1 1 1 1 1 1 1 1 1 1 100%
stated objective?
Is Fhe chosen time horizon appropriate in order 0 0 0 0 0 0 0 0 0 0 0 0%
to include relevant costs and consequences?
Is the actual perspective chosen appropriate? 0 0 0 0 0 0 1 0 0 0 0 9%
Are all |r.npc.artant. a.nd relevant costs for each 0 1 1 1 0 1 0 1 1 1 0 64%
alternative identified?
Arg all costs measured appropriately in physical 1 1 1 1 0 1 0 1 1 1 1 82%
units?
Are costs valued appropriately? 0 1 1 1 1 0 1 1 1 1 1 82%
Are all |mport.ant.and rglevant outcomes for 1 1 1 1 1 1 1 1 1 1 0 91%
each alternative identified?
Are all outcomes measured appropriately? 1 1 1 1 1 1 1 1 1 1 0 91%
Are outcomes valued appropriately? 1 1 1 1 1 1 1 1 1 1 0 91%
Is an incremental ana.IyS|s of costs and 1 0 0 1 1 1 1 1 1 1 1 82%
outcomes of alternatives performed?
Are all fl.Jture costs and outcomes discounted 1 1 1 1 1 1 1 1 1 1 0 91%
appropriately?

Table 5. Economic evaluations quality assessment.
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Chan Bond Chen

et.al. et.al. et.al. Fishman Shireman | Borenstein | Polgreen Simpson Adibe Okamoto | Obreli-Neto

2012 2007 2016 et.al. 2013 | et.al. 2016 | et.al. 2003 | et.al. 2015 | et.al. 2015 et.al. et.al. 2001 | et.al. 2015
CHEC-list (42) (45) (44) (39) (38) (37) (36) (41) 2013 (43) (35) (40) Total
Are all important variables, whose values are
uncertain, appropriately subjected to sensitivity 0 0 0 1 1 0 0 1 1 0 0 36%
analysis?
Do the conclusions follow from the data 0 1 1 1 1 1 1 1 0 1 0 73%
reported?
Does the study discuss the generalizability of
the results to other settings and patient/client 1 0 1 1 1 1 1 1 0 0 1 73%
groups?
Does the article indicate that there is no
potential conflict of interest of study 1 1 1 1 1 0 1 1 1 0 1 82%
researcher(s) and funder(s)?
Are etthaI and distributional issues discussed 0 1 1 1 1 0 1 1 1 1 1 82%
appropriately?
Total 57,9% 68,4% 78,9% 84,2% 73,7% 63,2% 73,7% 84,2% 78,9% 68,4% 52,6% 71%

Table 5. Economic evaluations quality assessment. (continued

53




This page is intentionally left blank

54



Chapter 4

55

The Polaris Trial



This page is intentionally left blank

56



4.1 Context

In Chapter 3 the evidence for the cost-effectiveness for MRF was presented. These data
were predominantly from the United States of America’s health care system >7-66:67.70.71,
However, based on concerns of transferability, local evaluations are recommended when
feasible "2. The Chilean health care system, although having some similarities to other

international health care systems, has its own policies, financial management, and clinical

culture.

Researchers from the Pontificia Universidad Catdlica de Chile instigated a study where
a pharmacy intern implemented MRF 73, This six-month RCT compared the addition of
MREF against usual care of the Chilean CVD program (described in Chapter 2). Simple
1:1 randomisation was achieved using Microsoft Excel©. The trial was carried out in an
urban primary care centre which had the highest number of enrolled patients in the
country (more than 100,000). In this single centre study, the pharmacy intern based at the
primary care centre undertook three patient interviews (one every three months).
Inclusion criteria were patients enrolled in the CVD prevention program, older than 65
years and with more than five prescriptions. One hundred and six patients were recruited.
The results reported achievement of therapeutic objectives in HTN (OR 3.47 95%
confidence interval (CI) 2.14-4.31] and T2DM (OR 2.52 95% CI 1.32-3.61). In addition
to improvements in SBP (-10.0 mmHg 95% CI -15.0 — -5.0), glycated haemoglobin (-
0.61% 95%CI -0.90 — -0.10]) and LDL cholesterol (-14.6 mg/dL 95%CI -19.2 — -1.96)
were reported. These results, although not published, led to the development of a multi-
centre cluster RCT (cRCT) named “Polaris” described in this chapter.

4.2 The Polaris Study

The Polaris trial was a collaborative project between University of Technology Sydney

(UTS), Pontifical Catholic University of Chile (PUC) and the Chilean government. The
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protocol for the cRCT was registered in clinicaltrials.gov (NCT03502109, appendix 1).
The protocol attached to this chapter is primarily directed to the economic evaluation of

the trial.

4.2.1 Main Objective
To evaluate the clinical, humanistic and economical outcomes of MRF in older adults

from a cardiovascular risk program in primary health care.

4.2.2 Secondary Objectives
e To assess the impact of MRF in clinical outcomes and control of health problems in

patients with moderate to high CVD risk in public primary care centres in Chile.

e To evaluate the impact of MRF on drug related problems and medication management
in public primary care centres in Chile.

e To evaluate the cost effectiveness of MRF against usual care in older adults enrolled
in a cardiovascular risk program in primary care centres, from the public third-party

payer perspective.

4.2.3 Design and Setting
The study was designed as a multicentre cluster-randomized controlled 1-year trial on

public primary health care centres in Santiago, Chile. There are over 600 centres national
wide, 160 of which are in Santiago. Centres in Santiago were recruited and those willing
to participate signed a commitment form. The intervention group performed MRF, while
the control group had usual care alone. Each patient was required to attend at least four
visits during a period of 12 months. Due to the nature of the study blinding was not

possible for providers, but patients did not know their group.

4.2.4 Economic Evaluation Outcomes
Primary outcomes were QALY's and costs generated in the public health system as

inputs to calculate the ICER.
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4.2.5 Eligibility criteria
Inclusion and exclusion criteria were established (Table 4.1) for primary care centres

(clusters) and patients.

Table 4.1 Eligibility criteria for the Polaris study.

Echfiltl::il;y Clusters Patients
Public primary care centres .
with atlieas ¢ lyfull time 65 years or older who signed
pharmacist the informed consent form
Pharmacists were able to Inclgded in the national
request laboratory exams for cqrdloyasculgr care program
cardiovascular parameters such Xlth d1aggos1s of .
as HbA Ic and lipid levels ypertension, type 2 diabetes
mellitus or dyslipidaemia
Inclusion Pharmacist were able to add Classified as Independent by
Criteria their findings to medical the Barthel index for activities
records of daily living
Moderate (5-10%) or high
>109 - i
Pharmacists could devote at ( 1 0%) 10 yeat CHD risk
. using the Chilean
least 10 hours a week (5 in the . , )
N . Framingham’s adapted risk
control group) to participate in charts 2!
the study Five or more daily
medications
angls?)?t’a?are centres attached to Participants of the pilot study
Exclusion Low (< 5%) 10-year CHD
Criteria Private primary care centres risk score using Chilean
P Y ' Framingham’s adapted risk
charts *!

Notes: CHD: Coronary heart disease; HbAlc: glycated haemoglobin.

4.2.6 Ethics statement
This study was approved by four ethics committees (Southern, South eastern, Western

and Eastern metropolitan Health Services Administrators) in Santiago, Chile and the UTS
human research ethics committee in Sydney, Australia (UTS Human Research Ethics
Committee REF NO. ETH17-1346). Each patient signed an informed consent form.
Pharmacists reinforced that patient participation was voluntary and that they could

withdraw at any time.
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4.2.7 Sample size calculation
A pilot study was conducted on eight primary care centres (four in each group) on the

south-eastern sector of Santiago, Chile. Pharmacist in the intervention group received 10
hours of training to provide MRF by the Polaris method and cardiovascular
pharmacotherapy. The study was approved by the ethics committee of the south-eastern

Health Service Administration. Patients were asked to provide informed consent.

As the study was to test the feasibility of the Polaris method and research methodology,
the required number of patients to be recruited in each centre was low (N=12), with
patients interviewed once per month for 3 months. Control patients were not interviewed,

and their medical and pharmacy data was collected from the official records.

Simple statistical analyses (student-t test) were performed to determine the effect on

clinical outcomes used to calculate sample size for the main study.

Table 4.2: Clinical outcomes of the pilot study.

Control Intervention Mean
Outcome mean (SD) mean (SD) difference p-value
N=35 N=37 (SE)
SBP 145.7 (15.8) 134.5 (16.5) -11.2 (3.81) 0.006
DBP 82.2 (10.1) 75.7 (10.7) -6.50 (2.50) 0.01
HbAlc 7.58 (2.05) 7.46 (1.56) -0.12 (0.53) 0.84
TC 227.0 (85.3) 169.5 (42.6) -57.5 (15.8) 0.005
LDL 129.9 (49.0) 93.8 (29.3) -36.1 (9.45) 0.002
HDL 46.9 (11.0) 46.4 (9.17) 0.41 (2.38) 0.83
TG 251.9 (227.5) 165.8 (60.1) -86.1 (38.7) 0.03
CHD risk score 6.11 (3.60) 6.54 (4.16) 0.43 (0.91) 0.64

Notes: SE: standard error; SBP: systolic blood pressure; DBP: diastolic blood pressure;
HbAlc: glycated haemoglobin; TC: total cholesterol; LDL: low-density lipoprotein
cholesterol; HDL: high-density lipoprotein cholesterol; TG: triglycerides; CHD risk

score: coronary heart disease score using Chilean adapted Framingham’s equation.
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4.2.7.1 Sample Size Estimates for Main Study
Standardized effect size was determined for the reduction in CVD risk score (0.324) in

the pilot study and using a balanced control-intervention relationship of 1:1 with an 80%
of statistical power and p<0.05. The intra-class correlation (ICC) was 0.03 and having a
fixed number of clusters available (24), the resulting cluster size was 20 (design effect =
1.57). With 20% of estimated losses, calculated sample size was at least 576 patients,

with 288 in each group and 11-12 clusters in each study group ”°.

As some centres presented problems with patient recruitment while others retired early
from the study, cluster size was increased to avoid an underpowered study. Most centres
had to recruit 30 patients, although there were two centres that had to recruit 45 and one

70 to account for a larger population (median of 35).

4.2.8 Randomization
Cluster-level randomization for primary care centres was conducted to reduce the risk of

cross-contamination. After receiving ethics approval and primary care centres agreed to
participate, simple randomization was conducted at the cluster level with Microsoft
Excel™ random function, using as unit of randomization each primary care centre.
Randomization was performed with the presence of at least one representative of each
municipality acting as witnesses as instructed by the ethics committees. As one cluster
contributed more than 40% of the population of study, it was matched against two other
clusters to prevent imbalances between groups. This initial randomization was to
determine study group for these matched clusters °. A second, simple randomization of

the remaining clusters was then conducted.

Patient-level randomisation was not performed. Patients were recruited by direct
invitation in the pharmacy unit and/or by referral from GPs and RN, until the sample size

number was achieved. Also, participants were not aware of their study group.
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4.3 The Polaris Methodology for Medication Reviews with

Follow-up
There are several methodologies and guidelines for delivering MR despite some

differences in components such as follow-up, patient participation, and interaction with
other health professionals. MRF methods share a common goal to optimize the

pharmacological treatment in order to achieve the best possible outcomes for the patient”®.

In Latin America, most studies and local initiatives have used the Dader’s method for
MRF developed by University of Granada, Spain. Reports of this service showed
significant results in several publications in cardiovascular patients in Spain’s community
pharmacy setting and it is available in Spanish language ""°. The national conSIGUE
program popularized this strategy and reported significant impact on several outcomes
such as increases of 56% on the control of health conditions, 6.6 points in HRQoL, and a

49% decrease on emergency department visits’”".

Nevertheless, Chilean public primary care pharmacy system differs greatly from the one
in Spain. In Chile, public pharmacies are located inside the primary care centres where
patients receive free medications for most chronic conditions, particularly for CVD
prevention’®. Additionally, as pharmacists share workspaces and interact with GPs and
the clinical team, communication between them is common for issues concerning
medications information and availability of medications at the pharmacy unit>>. The
bachelor’s thesis conducted on 2015 in Chile, adapted the Dader’s methodology to
account for these differences, using official medical records and giving more emphasis to
contact with GPs. Interestingly, in the single centre RCT study undertaken by the
pharmacy intern GPs acceptance to interventions of therapy modifications was superior
to those reported by the conSIGUE program (94% vs 50%)"3. Most of the pharmacist’s

interventions from the adapted methodology concerned pharmacotherapy modifications,
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with only 17% being educational and adherence interventions ’>. In the conSIGUE

program, half of the interventions did not required involvement with GPs 7’.

Another problem observed in the Dader’s Method for MRF was the lack of sufficient
guidance in the pharmacotherapy’s evaluation process as it only suggests a general
structure, thus depending heavily on the clinical experience and knowledge of the
pharmacist and overextending the process. As an example, in the conSIGUE program,
“study” and “evaluation” phases used on average 163+114min per patient, 65% of the
total MRF service, compared to 35+£12 minutes (or 37% of the total MRF service) in the

bachelor’s thesis 7.

Therefore, to develop a Chilean contextualised MRF method, several other methods in
addition to Dader’s were reviewed, including Pharmacotherapy Workup (PW), United
States” medication therapy management (MTM) and United Kingdom’s 7-step
medication review approach ¥-32. Inputs from the bachelor’s thesis were also used ”*. The

result of this adaptation was named “Polaris MRF”” adopting the name used in this study.

The Polaris MRF method simplified data collection as it was extracted from the patient’s
official medical and pharmacy records. The method also provides detailed guidance on
the evaluation process using process flowcharts to take advantage of the additional
available information and encouraged face-to-face contact with GPs to suggest therapy

modifications.

As Dader’s method use components from MTM and PW, common elements present in
all methods as the general structure and patient relevance were maintained, with a circular

follow-up and evaluation processes relationship (Figure 4.1).
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Figure 4.1. Polaris Method for medication reviews with follow-up.
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For the evaluation phase, flowcharts were developed as guidance to the process and
include recommendations on how to solve these problems, as reported by the evidence
and the bachelor’s thesis 7>"7-882_ Current clinical guidelines and evidence are used to
establish the risk-benefit balance for each indication and suggest therapeutic modificatios

when necessary.

The flowcharts followed the original approaches for the analysis on the pharmacotherapy

by need or indication, effectiveness, medication adherence and safety 7378:80-82,

Need or Indication Analysis

This phase analysed the medications and health conditions, exploring inappropraite

indications and duplications (Figure 4.2).

Figure 4.2. Need or indication analysis.
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Effectiveness Analysis

The objective is to analyse if medications described as “needed” by the previous analysis
are effective in achieving the therapeutic targets established by the clinical team. It
accounts for factors like underdosing, medication non-adherence and undertreated

conditions (Figure 4.3).

As medication non-adherence is a complex phenomenon, a specific flowchart is provided

to explore common causes and suggested interventions (Figure 4.4).

Figure 4.3: Effectiveness analysis.
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Figure 4.4: Medication non-adherence analysis.
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Analysis for safety of the medications

The analysis for safety of pharmacotherapy was divided on two stages: an initial analysis on
the effect of characteristics or properties of each medication, and a second analysis to account
for the patient personal characteristics (as kidney or liver diseases) that could influence

medications safety.

This part of evaluation and analysis focusses on potential contraindications, drug interactions
and adverse drug reactions (ADR) (Figure 4.5). Individual medication profile for absolute
contraindications and moderate to severe interactions and ADR should be addressed as a

priority.

Figure 4.5. Safety analysis by medication characteristics

Contraindications

Stop medication and
explore alternatives

Y

Are there any absolute YES
contraindications?

NO
v YES
Drug Interactions
Are there any drug-drug, Is it & high risk
drug-disease or drug-food interaction?

interactions ?
| NO

NO

Is the patient at
NO—-( high risk of suffering
an ADR?

Explore alternatives or

Adverse drug reactions monitorize symptoms

(ADR)
Could the patient be suffering an
ADR? Explore the most common
side effects by treatments and
health conditions

Report to the health
YES—m{ authorities and solve
ADR

The second safety analysis accounts for individual-patient health characteristics and conditions
that could increase risks while using medications, evaluating results from kidney and liver tests
(Figure 4.6).
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Figure 4.6. Safety analysis by patient characteristics.

Kidney function
Are medications adequate for |
the patient's reported GFR? YES

Stop medication and
explore alternatives

NO—»

Are the medication

doses adequate? Dosage adjustment

YES

\

YES

LIVEI’_ fu nctlo_n Are medications
Does the patient have history of | g5 sujitable for the patient's
liver disease or altered hepatic liver function?

enzymes alterations?

NO

Notes: GFR: Glomerular filtration rate
Description of the MRF Service and TIDieR Checklist

As a product of this process, with the objective to standardize and encourage replication of this
intervention by clinicians or other researchers, the template for intervention description and

replication (TIDieR) checklist was completed 3.
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4.3.1 Template for Intervention Description and Replication Checklist for the Polaris trial

I = D e R The TIDieR (Template for Intervention Description and Replication) Checklist:
gz:cﬁ'litt‘for‘:‘:n d";:jg‘l’lec s Information to include when describing an intervention and the location of the information
Item Item
number
BRIEF NAME
1.
Polaris method for medication review with follow-up (MRF) in primary care.
WHY
2. A meta-analysis conducted in 2019 evaluated the effect of MRF in cardiovascular disease (CVD) risk factors in different

ambulatory settings. Although the data had high heterogeneity, prediction intervals (PI) showed that pharmacists-led MRF
improved the control of hypertension (OR 2.73 [PI 1.05, 7.08]), type 2 diabetes mellitus (OR 3.11 [PI 1.17, 5.88]), and high
cholesterol (OR 2.52 [PI 1.06, 5.34]). ** MRF has shown positive results in the management of chronic conditions, particularly in
cardiovascular diseases. MRF addresses some causes of treatment failure in CVD patients such as clinical inertia and medication

non-adherence 7.

WHAT
MRF was conducted four times a year on older patients, attending a primary care centre, with five or more prescribed medicines

and moderate-to-high 10-year coronary heart disease (CHD) risk using Framingham’s scores adapted to the Chilean population 2.
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Materials: The research team funded by the project funds, used face-to-face teaching to train two practice change facilitators
(PCF), in the Polaris method of MRF and implementation science. PCFs, also funded by the project funds, trained pharmacists in
the intervention group in the process and delivery of MRF according to the Polaris methods. Face-to-face case studies and patient
simulations with role-playing were used. A registered nurse (RN) lecturer trained pharmacists in vitals assessment using previously
calibrated blood pressure measurement units (OMRON® HEM-7121), blood glucose monitors (PRODIGY® AUTOcode) with
pen-like needles, finger oximeters (Choicemmed ® MD300C11) and measurement tapes. The same instruments were used during
the intervention period. The RN lecturer also trained pharmacists from the intervention group in health education using face-to-
face training, didactic materials and games.

A standardized MS Excel ® registry was used for gathering all patient data using codification without personal information (Figure

4.7).

Procedures: Pharmacists of the intervention group were trained for 15 hours. This was divided in three hours for MRF methods,
data recording and the development of a clinical case; one and a half hours for pharmacist-general practitioner collaboration; four
and a half hours in training of vitals assessment, health education, clinical interview techniques using clinical cases; three hours in
cardiovascular pharmacotherapy; three hours of MRF role-playing simulation performed in couples so each pharmacist could do
it at least once.

Pharmacists of the control group were trained by the PCF for one and a half hours in data recording, and by a registered RN lecturer
for one and a half hours in vitals assessment.

PCF were pharmacists with experience in clinical pharmacy and MRF. They were assigned to support in situ the delivery of MRF

service and had periodical meetings with pharmacists and health centres” managers. The PCF resolved causes of barriers and
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encouraged the implementation of MRF in each primary care centre, providing additional in-situ training or collaborating with the
centre manager when necessary. PCFs were trained for three hours on implementation models’ strategies to address implementation
factors 34,

All patients continued to receive standard care by the national CVD program guidelines provided by a team of local general
practitioners (GPs), RN and dietitians. According to these guidelines, Pharmacists are complementary professionals to this core
team. 3¢

Once recruited by the centres, patients were invited to the study and signed an informed consent form. MRF was conducted in a
step-wise approach: it started with a brief review of medical and pharmacy records prior to the initial interview, then an initial
interview (30 minutes), followed by an evaluation phase to develop an action plan, face-to-face collaboration with GPs (when
needed), and a minimum of three follow-ups to implement and evaluate interventions (20 minutes each).

Patients that met the inclusion criteria were invited to the study by the pharmacist or pharmacy technicians in the pharmacy unit.
Another option was a referral by a GP, RN or other professionals.

The following steps were followed to conduct MRF:

e Before the first interview, a brief review of the patients’ health problems and pharmacotherapy documented in the patients’
medical records was conducted. This review was done to evaluate current conditions, therapy and other relevant
information, and to ensure or maintain the currency of clinical records.

e Aninitial interview (estimated on 30 minutes) was conducted to collect all clinical data and medicines information directly
from the patient. Non-adherence to medications was measured using a medication adherence questionnaire (MAQ). Quality
of life was registered through the EQ-5D-3L instrument administered by the pharmacists as most patients were illiterate.
Pharmacist assessed/measured the patient’s vitals, using a standardized technique defined by national guidelines of the

cardiovascular health program. This data was registered in clinical records and was used for the next phase along with the
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information registered by other professionals on previous consultations. Patients’ knowledge of their health conditions was
explored by pharmacists using four questions - What is it? What is causing it? What are its risks? Do you think you will
always have the health problem? For each medications the questions were - What it is for? What are their benefits? What
are their risks? How do you take it? Pharmacists did not provide any clinical or educational intervention during this initial
interview unless there was a need for urgent actions to address severe or acute health issues/ problems. Pharmacists were
able to order laboratory exams if the patient did not have updated results (in the last 4 months).

After the initial interview, pharmacists conducted a desk medication review using collected data. Standardized flowcharts
provided by the research team were used to assess health problems and detect/resolve all drug-related problems (DRP).
Problems representing an immediate risk for the patient were prioritized (Figures 4.1-6, translated directly from the Spanish
versions). Pharmacists then developed an action plan to resolve any issues or DRP. For educational interventions, no
additional contact with other health professionals was required. Interventions that included modifications to
pharmacotherapy were undertaken face-to-face to GPs. Pharmacists did not have any prescribing authority.

The second interview (first follow-up) was focused on providing educational interventions. Only those accepted by the
patient were implemented. No more than three interventions were allowed per interview as more could cause confusion
and compromise their effectiveness. If there were no other issues, or the clinical situation required action, implementation
of previously agreed (with GPs) pharmacotherapy changes could be performed.

In the third interview (second follow-up) pharmacists evaluated the results of each intervention with the patient. Changes
in pharmacotherapy agreed with the GPs were implemented with the patient’s approval. The patient care plan was re-

evaluated with available information.
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e In the final interview (third follow-up), the pharmacist evaluated the effectiveness of all interventions with inputs and
explored future steps. A final order for laboratory exams was provided to evaluate results. Pharmacists could continue
following-up patients, but no more data was collected for the study.

Patients in the usual pharmacy care group received standard care as per the national CVD program guidelines provided by a team
of local GPs, RN and dietitians. Usual care pharmacists collected data in 4 short interviews (15 minutes max) and from medical
and pharmacy records, answering patients’ questions as performed in usual care. Pharmacists informed clinical teams when urgent

interventions were needed.

WHO PROVIDED

Primary care pharmacists trained in cardiovascular pharmacotherapy, MRF, vitals assessment, clinical interviews and pharmacist-
GP collaboration. The recruited pharmacists did not have previous training in MRF before the study and did not have more than
three years of experience as primary care pharmacists.

PCF trained in health services implementation factors and MRF service **.

HOW

Pharmacists interviewed patients face-to-face. Also, pharmacists had face-to-face meetings with GPs to explore pharmacotherapy
modifications (see process above).

WHERE

Interviews with patients were conducted in their respective primary care centres using private consulting zones. Pharmacists met

with GPs in their clinical offices or meeting rooms.
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10.f

WHEN and HOW MUCH

Each patient in the MRF group was interviewed at least four times for one year. The first interview was longer to gather initial
patient data (average 35 minutes), with shorter follow-up visits (average 18 minutes). More interviews could be scheduled if it was
clinically required.

The control group collected data at four time points during the year.

TAILORING
It was suggested, but not required that for patients that did not meet therapeutic goals for hypertension, type 2 diabetes mellitus or
dyslipidemias; had a severe adverse drug reaction (ADR) or interaction, additional visits could be programed as clinically required.
However, this only occurred with a specific pharmacist with 15 patients.
Suggested frequency of appointments was as follows:

e Hypertension: Every 7-14 days until the achievement of blood pressure goal.

e Type 2 Diabetes: every 7-14 days until the achievement of fasting glucose goal. Then 30 days later, this was measured

again. Finally, goal attainment was achieved through glycated haemoglobin three months after therapy change.

e Dyslipidaemias: every 4-6 weeks until the achievement of lipid goals.

Exceptional cases: patients with a suspected moderate or severe ADR or those who have a severe pharmacological interaction had

follow-ups every 7-14 days until the issue was resolved.

MODIFICATIONS
The intervention was not modified during the study. The PCFs checked for fidelity 5.
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HOW WELL

11. Fidelity assessment: Patient records were randomly analysed by a PCF to verify that each pharmacist was fooling the step approach
and conducting the service according to the protocol. If issues arose, additional field training was provided when necessary and
other interventions were agreed with pharmacists or the primary care centre managers *.

12. Fidelity assessment for adherence to the protocol: 75% of pharmacist delivered the MRF service according to the methodology.
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Figure 4.7. Polaris data file.

POLARIS DATA FILE

Visit duration {min) Civil status Age Waist circumference

PATIENT CODE Gender Weight (Kg) Height (m)

Educational level Smoker BMI

. Controlled Worried about | General knowledge Know Risks P
Ne Health conditions Other (Y/N) (Y/N) (Y/N) (Y/N) I r P
: PO+aHS
2 PROGRAMA DE SEGUIMIENTO FARMACOTERAPEUTICO
3
4
5
6
7
8
Medication Other Health condition Other Dosage regime Complies

Ne (Y/N)
1 every hours
2 every hours
3 every hours
4 every hours
5 every [ hours
6 every [ hours
7 every hours
8 every hours
9 every hours
10 every hours
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11 every hours
12 every hours
13 every hours
14 every hours
15 every hours
16 every hours
17 every hours
18 every hours
MEDICATION ADHERENCE AND ADVERSE DRUG REACTIONS (ADR)
Medication Adherence? Type of nonadherence Knowledge ADR
Ne (Y/N) (intentional/unintentional) What it is for? (Y/N)] Class Details
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
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VITALS AND LABORATORY TESTS

Date Standarized tests
Blood pressure (mmHg) MAQ (Y/N)

Heart rate (beats/min) EQ5D

Fasting glicemia (mg/dL) EQ5D VAS

Capillary glicemia (mg/dL)

HbA1c (%) OTHER

ACR (mg/g)

K+ (mEq/L)

Na+ (mEq/L)
GFR (ml/min) MDRD

Serum Cr ADDITIONAL TESTS

CrCL (Ck-Gs) Parameter Range Value
CKD-EPI T4

TC (mg/dL) TSH

LDL (mg/dL) SAT 02 (%)

HDL (mg/dL)

TG (mg/dL)

CVDR score (%)
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Explore DRP by provided flowcharts

Ne Date Medication Other |Health condition DRP Obs ADR b.y ADB .
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ua‘ua ik Intervention Background Goal GP intervention GP Mativefor Patient Naative for
time refuse refuse
Date |Time
Patient follow-up Obs DRP ressolved Date D?lips?\.:;:jg/:]
(Y/N/P)

Date Time First evaluation Second evaluation
Explore DRP by provided flowcharts

Ne Date Medication Other |Health condition DRP Obs AER b.y AD'? L

Naejo| severty | NQIEHERS
Plan de accién y formulacion de la intervencion Acceptance
Evaltuatlon Intervention Background Goal GP intervention GP Mok o Patient Ity
time i | refuse refuse
Date | Time
Discharge
Patient follow-up Obs DRP ressolved Date
DRP (Y/N/P)
= = = T (Y/N/P)

Date Time First evaluation Second evaluation
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4.4 Economic Evaluation
The economic evaluation was designed as a cost-utility analysis. This type of evaluation

was chosen because CVD have both acute and long-term consequences that may affect

patients’ HRQoL *°. The evaluation was comprised of two analyses:

o Economic evaluation alongside the trial (Chapter 5). This analysis was
performed with STATA© 16.1 using costs and benefits measured directly
from the trial.

o Decision-analytic model (Chapter 6). The model was built using TreeAge
Pro© Healthcare extrapolating costs and benefits through a lifetime time

horizon using inputs from the trial and the literature.
The rest of this chapter will describe data collection for inputs of these two evaluations.

4.4.1 Health Benefits
To conduct the first analysis, the effect of MRF was measured in terms of HRQoL as

input to calculate QALYSs. Patients’ perceived HRQoL was measured using the EQ5D,
three level version questionnaire ***¢. This tool uses both a descriptive system and a visual
analogue scale. The descriptive system evaluates five dimensions: mobility, personal
care, daily activities, pain and anxiety/depression, each dimension had three levels of
severity codified from one (not a problem) to three (a severe problem) *>36. A visual
analogue scale was used, where 0 was equivalent to death and 100 to the best imaginable
health state possible. This assessment was performed in each interview usually by the
pharmacist as most patients were illiterate. Results from each dimension were
summarized in a composite measure, i.e. if a patient had low severity in each dimension
it was registered as “11111”. These composite measures were weighted using utility
weights from a value set that used a time trade-off method on a representative sample of

the study’s setting *°.
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4.4.2 Costs
Both analyses used cost data gathered from the trial and government published data. This

required identification of resources, quantification within the trial and their valuations
according to local price weights. Both evaluations used the public third-party payer
perspective according to local guidelines 7. Therefore, identified resources were direct

costs to the public healthcare system. Costs are described in Table 4.3:

Table 4.3. Identified resources and unit prices used in the economic evaluation.

Resource Resource source | Unit price (USD) | Unit price source
Pharmacist time Trial $22.2 Centres 252; 19 wages
(hour)
General Centres 2019 wages
practitioner time Trial $30.6 38 &
(hour)
Public health
Pathology tests Trial Chapter 5 insurance price
weights ¥
National medication
Medications Trial Chapter 5 supply central 2019
prices %°
Training and PCF . Centres 2019 wages
(hour) Trial $33.01 | 50, 88
Public health
Emergency Government . .
.. $24.82 insurance price
department visit records . 39
weights
Hospitalization Government Locla | diagnostic
(DRG value) records $5115.21 related group
guidelines 2019 *!
Public health
Crsg s Government . .
Specialist visit $23.31 msurance price
records . 89
weights

Notes: DRG: diagnostic-related group; PCF: Practice change facilitator; USD: United

States dollar.

Price weights and costs were reported in 2019 United States dollar (USD). Other
currencies or years were updated using the online tool developed by Cochrane Economics

Methods Group and the Evidence of Policy and Practice Information and Coordinating
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Centre °2. Purchasing power parity values available from the International Monetary Fund

were used 3.

4.4.3 Decision-analytic Model inputs
For the model, patients’ clinical data was used to calculate transition probabilities. This

data was collected in the Polaris data file (Figure 4.7) and are listed in Table 4.4.

Table 4.4. Patients’ clinical characteristics used for the decision-analytic model.

Baseline characteristics Clinical parameters
Age Body mass index
Gender Systolic blood pressure
Smoking status Diastolic blood pressure
Diagnosis of heart failure Total cholesterol
Diagnosis of type 2 diabetes mellitus LDL cholesterol
Diagnosis of atrial fibrillation HDL cholesterol
Myocardial infarction history Triglycerides
Stroke history
Statin use
Aspirin use

With this data, the next two chapters present the analyses and results of the economic
evaluation alongside the Polaris trial (Chapter 5) and the decision-analytic model to

extrapolate results to a lifetime time horizon (Chapter 6).
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Chapter 5

Pharmacist-led Medication Review in Primary Care
for Cardiovascular Outcomes: Cost-utility analysis
alongside a cluster randomized clinical trial

Ahumada-Canale A, Vargas C., Balmaceda C. Martinez-Mardones FJ, Plaza-Plaza JC,
Benrimoj S, Garcia-Cardenas V. Medication Review with follow-up for Cardiovascular
Outcomes: A Trial-based Cost-utility Analysis. (SUBMITTED TO CIRCULATION
(CIRCULATIONAHA/2020/046444))
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Abstract

Background: Cardiovascular diseases (CVD) pose a clinical and economic burden on health systems.
Pharmacist-led medication review with follow-up (MRF) has internationally proved to be clinically

effective, as well as cost-effective in the prevention of CVD. Evidence in Latin America is sparse.

Methods: A trial-based cost-utility analysis from a cluster randomized controlled trial, the Polaris trial,
was conducted. Older adults with five or more prescriptions, moderate or high CVD risk and members
of a primary care CVD prevention program were included. The intervention was comprised of
pharmacists’ training, MRF and a practice change facilitator and was compared to usual care. Patients
were followed-up for a year. The economic evaluation alongside the trial was conducted from the
public third-party payer perspective over the trial’s time horizon. Health-related quality of life was
measured directly from the trial with the EuroQol 5D questionnaire to estimate quality-adjusted life
years (QALY). Relevant resources identified were pharmacists’ time, general practitioner time,
practice change facilitator time, training, medications, pathology tests, emergency department visits,
hospitalizations and specialists’ visits. Costs were measured directly from the trial. To account for
missing values, clustering effect and covariates, a multilevel model with multiple imputation was used
to estimate costs and QALY. Results from the model were combined in the incremental cost-

effectiveness ratio (ICER), and uncertainty was represented through non-parametric bootstrap.

Results: Six clusters per arm finished the study with 174 patients in the intervention group and 150 in
the control group. Baseline differences in the number of chronic diseases and civil status were
observed. Intervention costs were $76.71. The ICER for the base-case was $434.4/QALY. Bootstrap
analysis deemed 98.8% of the iterations as cost-effective, and the rest as dominant. In patients with
available hospitalization data and with more than nine prescriptions, the proportion of dominant

iterations increased to 31.8% and 41.0% respectively.
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Conclusions: Pharmacist-led MRF was deemed as a cost-effective addition to usual care with low

uncertainty. Patients with more than nine prescriptions appear to benefit more from the intervention.

Implementation should be evaluated.

Clinical trial registration: www.clinicaltrials.gov (NCT03502109).
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Introduction
Globally, non-communicable diseases (NCD) are the leading mortality cause, being responsible for

41.1 million deaths annually with 43.3% due to cardiovascular diseases (CVD)'. CVD, such as stroke or
ischaemic heart disease (IHD), have acute and long-term consequences that increase the economic
burden on health care systems. An international study reported that stroke and IHD were the leading
cause of disability-adjusted life years (DALY) accounting for 18.9% of NCD's associated DALYZ. It is
expected that by 2030 CVD will have global costs of 1 trillion USD?. A similar trend is expected in Latin

America where costs were estimated at 26 billion USD in 2010, and are expected to rise 22% by 2030°.

CVD are caused by known risk factors, some of which are modifiable through interventions in patients’
behaviours or use of prescription medicines®. Evidence-based treatment guidelines have been
developed for the management of the most relevant risk factors associated with CVD, mainly HTN,
T2DM and DLP*’. Despite the availability of these tools to control CVD, there is still evidence
suggesting that therapeutic objectives are not being achieved. In the Latin American region, 76.4% of
patients have high blood pressure, 31.2% high fasting glucose and 57.5% elevated cholesteral,

suggesting that treatment guidelines may not be enough to manage and prevent CVD®.

In the last 20 years, health authorities in Chile have adopted policies to address CVD, some of which
follow the World Health Organization (WHO) recommendations®. In 2014, funding focused on HTN,
T2DM and DLP was introduced to ensure access to medicines and for pharmacists to promote rational
use of medications*. The WHO recommends the inclusion of pharmacists in patient-centred services
to aid in the control of NCDs*. Medication review with follow-up (MRF) is one of the professional
pharmacy services recommended by this organization that has been shown to be an effective strategy
in controlling CVD risk factors''. A meta-analysis comparing MRF with usual care in ambulatory
settings found that therapeutic goal attainment was improved in HTN (OR 2.73 95%P| 1.05-7.08),
T2DM (OR 3.11 95%P| 1.17-5.88) and DLP (OR 1.91 95%P| 1.05-3.46)"".

Nonetheless, when implementing a new intervention in healthcare systems with constrained budgets,
economic evaluations should be conducted to assess value for money and ensure that the additional
costs are worth the additional benefits gained. A systematic review reported that 10 out of 11
economic evaluations of MRF conducted alongside trials had positive outcomes in HTN, DLP and
T2DM*®. Two of these evaluations reported MRF to be dominant against usual care (more benefit at a
less cost)!*'*. Two reported cost-utility analyses (one of them conducted in Latin America) reported
an incremental cost-effectiveness ratios (ICER) of US$612.7 and USS$59.4/QALY. Both bellow the
suggested settings’ cost-effectiveness thresholds'®’. However transferability issues were reported,

mainly because the cost-utility analyses were only performed in two studies, usual care was not always

4
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clearly described, time horizons were usually no longer than a year, relevant resources were not

reported, and an uncertainty analysis was not always performed™®.

To ascertain the transferability and produce data for the local context, a clustered randomised
controlled trial (cRCT), the Polaris trial, was conducted in Chile to evaluate the clinical, economic and
health-related quality of life (HRQoL) impact of pharmacist-led MRF in HTN, DLP and T2DM in the
primary care setting. This paper reports on the objective to evaluate the cost-effectiveness alongside
this ¢RCT comparing the addition of MRF to usual care compared to usual care from the public third-

party payer perspective.
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Methods

Measurement of effectiveness: Polaris clinical trial.

The trial is registered and described in clinicaltrials.gov (NCT03502109). In brief, the cRCT evaluated
the addition of pharmacist-led MRF in primary care against usual care alone. Each primary care centre
was considered a cluster and all were located in Santiago, Chile. Centres were considered eligible if
they had a full-time employed pharmacist that was available to allocate 10 hours/week for trial-
related activities which required, among other things, to register findings in the official patient medical
record and had a private consultation room. Private funded centres and hospital-based outpatient
clinics were excluded. Randomization was conducted at a cluster level. This study was approved by
the ethics committee of each Health Service Administration and by the University of Technology
Sydney Human Research Ethics Committee and all participants signed an informed consent form. The
trial was carried out from January 2018 until July 2019, using an MRF methodology adapted to primary
care based on previously published methods'®'?. Pharmacists interviewed patients every four months
over one year. This intervention (MRF) is described in detail in appendix 1, using the TIDieR checklist

20 Overall, there were three main components of the intervention:

- Pharmacists’ training: Before patient recruitment, pharmacists in the intervention group (I1G)
were trained in a five-day workshop that included MRF methods, general practitioner (GP)-
pharmacist collaboration, CVD risk factors treatment, interview skills, patient education and
vitals measurement.

- MRF: Each patient received MRF as per the described method in a step-wise approach. Before
the first interview, medical and pharmacy records were reviewed. In the first visit, disease
control and medications were evaluated using patients’ inputs. Knowledge about
medications, CVD risk factors, adverse drug reactions, and patient’s preferences, were also
assessed. With the collected information, a care plan was developed with recommendations
and interventions tailored to each patient. Educational interventions were prioritised in the
second visit. In the next phase, medication-related recommendations were made to the GP
and then implemented in follow-up visits.

- Practice change facilitator (PCF): To aid in the implementation of MRF, a pharmacist with
experience in this service, trained in the methods and implementation science, followed up
pharmacists periodically. The objective of these visits was to assist with the fidelity of the
intervention, detecting and addressing causes of barriers and facilitators™. As a process
indicator, fidelity was evaluated as the percentage of MRF phases completed by pharmacists

at each PCF visit (first interview, study and evaluation, intervention and follow-up).
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Target population

Inclusion criteria were adults (65 years or older) with five or more prescriptions, enrolled in the CVD
prevention program and deemed as independent according to the Barthel index for activities of daily
living??. Patients were excluded if they had low coronary heart disease (CHD) risk according to
Framingham tables adapted to the local population®. The IG added MRF to usual care, while the
control group (CG) was usual care alone. Usual care was comprised of a family medicine model
proposed by the WHO composed by a team of GPs, registered nurses (RN) and dietitians (without
pharmacist involvement)?'. This team of professionals cared for patients from a defined geographical

location. They have periodical case meetings and consultations with patients every 4-6 months.

Economic Evaluation
The research was conducted and reported in accordance with the Consolidated Health Economic

Evaluation Reporting Standards (CHEERS) checklist and the local guideline for economic

evaluations??. The evaluation is summarised up in Table 1.

Measurements and Valuation of Patient-reported Outcomes

Patient-reported outcomes were evaluated as quality-adjusted life years (QALY). HRQol was
measured using the Chilean version of the EuroQol five-dimension three-level (EQ-5D-3L)
questionnaire”?®. Patients determined their HRQol perception describing their health in five
dimensions (mobility, personal care, daily activities, pain and anxiety/depression); each dimension
had three levels of severity. Patients were also required to rate their overall health in a visual analogue
scale (VAS) that ranged from zero (worst health state imaginable) to 100 (best imaginable health). The
questionnaire was administered at each visit. Ideally, it should be self-completed; nevertheless,
pharmacists had to administer it to patients, as almost half of the study population was illiterate.
Utility scores were calculated using the Chilean tariff that based its analysis in the time trade-off
approach using a representative sample”. Based on these utility values, QALYs were estimated

according to the area under the curve method®.

Resource use and Costs
Resources were measured directly from the trial (Table 2). Hospitalizations, emergency department
(ED) visits and specialists’ visits were extracted from local data sources considering the same period

as the trial for a subset of clusters with available data. Unit prices are reported in Table 2.

To determine if hospitalisations were related to medication related problems , they were evaluated
by three GPs using the methodology adapted from Malet-Larrea et al®. The evaluators answered “yes”
or “no” if it was considered that the cause of the hospitalization was related to medications. Two “yes”

answers were required to establish positive causality. Cohen’s kappa index was used to determine
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inter-rater agreement, and Fleiss’s kappa index was used for overall agreement. Kappa index was

classified according to Landis et al. criteria® %,

Currency, price date and conversion

Costs are reported in 2019 United States dollars (USD) which were derived using the online tool
developed by Cochrane Economics Methods Group and the Evidence of Policy and Practice
Information and Coordinating Centre®. This method utilizes Purchasing Power Parities (PPP) to modify

estimates, currency and year. PPP values of the International Monetary Fund were used®.

Analytic methods

Baseline patient characteristics were reported for each group with means and standard deviation (5D).
Continuous variables mean between groups were evaluated with the independent t-test, while for
dichotomous and categorical variables the Pearson’s Chi-square test was used. The base-case analysis
was conducted according to the intention-to-treat (ITT) approach. Missing data appeared to be
missing at random with complete baseline covariates data. To account for this, a multiple imputation
model was implemented through chained equations and predictive mean matching by study group®.
Outcome data was estimated to be missing in 15% of cases, and 20 imputed datasets were generated
per missing variable. To estimate incremental costs and QALYs accounting for covariates and
clustering effect, ordinary least squares regression, generalized linear models, and multilevel models
using the maximum likelihood (ML) and restricted maximum likelihood (REML) approaches were used
to test for model fit. The Akaike Information Criterion (AIC) in multiply imputed datasets in accordance
with the methods suggested by Chaurasia et al. was used®. A multilevel ML model was used for costs,
while for QALYs, a multilevel REML model was used®. As the RELM approach restricts variance and
therefore uncertainty, a scenario analysis was tested using the ML approach in both regressions. The
statistical parameters used to assess model fit (AIC) and ML scenario analysis are presented in
appendix 3. The following baseline covariates were included: age, gender, CVD history, CHD risk
higher than 10%, T2DM diagnosis, number of comorbidities, educational level by years of study (no
formal education, primary, secondary and tertiary level), civil status (with or without partner), more
than nine prescribed medications, baseline medication adherence and body mass index (BMI) higher

than 32 kg/m?

The ICER was determined as the difference of costs divided by the difference of effects between

groups according to the following formula**:

Costsjg—Costscg

ICER =
QALY ;6 —QALY ¢
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To calculate the 95% confidence interval (Cl) around the ICER, a non-parametric bootstrap with 1000
iterations was performed®. To account for clustering of data, bootstrap replications were stratified
by primary care centre®. To represent uncertainty, these results were plotted in a cost-effectiveness
plane and in an acceptability curve to assess the probability of cost-effectiveness at different
thresholds"*. Local guidelines suggest the use of one gross domestic product (GDP) per capita as the
threshold”. According to the World Bank, the GDP per capita in Chile in 2018 was $15,923 (516,207
updated to 2019)".

A sensitivity analysis was performed for patients that completed all four visits as per protocol. Five
subgroup analyses were done in the following categories: patients 75 years or older, CHD risk higher
than 10%, BMI higher than 32 kg/m?, T2DM diagnosis, and more than nine prescribed medications. A
sensitivity analysis was also conducted for centres that provided cost data of hospitalizations,

specialists’ visits and ED visits.
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Results
Twenty-four centres were initially recruited and 12 (50%) finished the trial (six in each arm). Those

who dropped out did not provide any patient data. Pharmacists recruited 324 patients in total, 174
patients in the |G and 150 in the CG. Of these patients, 146 completed all four interviews in the |G and
145 in CG. Eight patients in the CG did not provide HRQoL data; therefore, were excluded from the
per-protocol analysis. Baseline characteristics were similar in most categories for both groups. A
significant difference in the number of chronic diseases and patients’ civil status was observed (Table

3).

In terms of HRQoL, it was observed that baseline utility scores were similar {0.57 for both groups), but
they differed at the fourth visit in 0.15 (0.67 in the IG and 0.52 in the CG). When comparing utility
values between groups considering the first and last visits, a difference of 0.1 was observed on the IG
(0.57 vs 0.67), while in usual care it decreased in 0.5 (0.57 vs 0.52). Figure 1 shows the base-case

analysis utility scores per interview adjusted by clustering effect and clinical covariates.

In terms of resources used, pharmacists’ time was 149.42 minutes per patient {+24.42), and GPs’ time
was 64.07 minutes (£20.53) in patients who finished all four interviews. Pharmacists’ training in total
lasted 15 hours, and the PCF spent a mean of 225.83 (+179.16) minutes with each pharmacist that
finished the study. Cost savings were estimated for prescribed medications ($-28.74) and pathology
tests (5-12.65) {Table 4). Taking into account all intervention’s components (pharmacists, GPs, training

and PCF), costs added up to $76.71 per patient in the MRF group.

In a subset of clusters (three in each arm with 228 patients) hospitalizations, specialists and ED visits
were obtained (Table 5). The GPs’ evaluation of medication-related hospitalizations yielded inter-rater
agreement as substantial (0.64), moderate (0.43) and fair (0.30), while the overall agreement was
moderate (0.45) (Table 6). Although the |G had higher costs in specialists’ visits and ED visits compared

with CG, hospitalizations costs in the |G were reduced by 43.53%.

In the base-case analysis, 0.063 QALYs were gained, at an additional cost of $27.37. This result in an
ICER of $434.4/QALY (Table 7). Model scenario analysis did not change the conclusions (appendix 3).
Bootstrapped replications were graphed in the cost-effectiveness plane where it was observed that
98.8% of the iterations were in the north-eastern quadrant and below the cost-effectiveness
threshold, while 1.2% were dominant (south-eastern quadrant) (Figure 2). The acceptability curve
showed that 50% of the iterations were cost-effective at a threshold of $473.13/QALY while it reached
100% at a threshold of $1,696.77/QALY (Figure 3). The per-protocol and subgroup analysis had a
similar trend in ICERs point estimates, although it was found that when hospitalizations, specialists’

visits and ED visits were included or when patients with more than nine prescriptions were evaluated,
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dominant bootstrapped ICER iterations increased to 31.8% and 41.0% respectively. Almost every
subgroup had their iterations under the cost-effectiveness threshold {$16,207/QALY). The only
exception was the subgroup of patients older than 75 years, with 0.4% of their iterations lying over

the cost-effectiveness threshold.

Discussion
The addition of pharmacist-led MRF was found cost-effective in the base-case analysis against usual

care in primary care from the public third-party payer perspective. Using the ITT approach, accounting
for missing data, covariates and clustering effect, bootstrap iterations showed that the intervention
was cost-effective in 98.8% of the iterations gaining more benefits in terms of QALYs at higher costs,
while the rest of the iterations were dominant. Point estimates in subgroup analysis did not change
the decision noting that when hospitalizations, specialists’ visits and ED visits or patients with more
than nine prescriptions were evaluated, a cost-saving trend was observed with a higher proportion of

dominant iterations.

This trial was conducted in the public primary care setting in Chile. The healthcare team is comprised
of GPs, RN and dietitians that develop interdisciplinary work on a geographically defined population
to address biomedical issues and social determinants of health®. A systematic review of team-based
care on HTN showed that 26 out of 28 estimated ICERs were considered cost-effective at a threshold
of $50,000/QALY*'. These results suggest that usual care in this trial might be enhanced. A study that
included patients with uncontrolled HTN, compared pharmacist-GP collaboration against usual care
comprised of GPs only™. The intervention was deemed as dominant with incremental costs of $-35

and reaching blood pressure objectives in 17% more patients than usual care.

To the best of our knowledge, this is the first cost-utility analysis alongside a ¢cRCT of pharmacist-led
MRF that accounts for clustering®®. Two studies have performed cost-utility analyses alongside RCTs
of pharmacist-led medication review in cardiovascular risk factors. Adibe MO. et al. in Nigeria in 2013
studied patients with T2DM on oral hypoglycaemic drugs and were followed for a year'. Cost-
effectiveness analysis yielded gains in 0.12 QALYs with incremental costs of $69. These values gave an
ICER of $571/QALY, with an uncertainty analysis leading to 52% of the iterations below Nigeria’s
suggested cost-effectiveness threshold of one GDP per capita. Obreli-Neto PR. et al. in Brazil evaluated
MRF compared to usual care in diabetic and hypertensive older adults over three years'. Similar
results were observed with increased effects of 1.3 QALY at higher costs of 577.74 per patient, with
an ICER of $59.76. Second-order uncertainty was not evaluated in this study. The results of our

economic evaluation resulted in an ICER of $434.40 which compared to previous economic
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evaluations, had less second-order uncertainty, as 98.8% of the iterations were considered cost-

effective and 1.2% dominant.

In terms of resources evaluated, our study identified pharmacists, PCF and GP’s time, medications,
pathology tests, specialist visits, ED visits and hospitalizations. The three latter have only been
included in a subset of published studies from a systematic review'®. Hospitalizations were evaluated
in six out of eleven economic evaluations, while ED visits in four. These resources, especially
hospitalizations, had an impact on the evaluation, as 31.8% of the iterations were considered
dominant in centres with available hospital data. A cost-effectiveness analysis in Canada evaluated
MRF in primary care and had as the main outcome to reduce CVD risk in T2DM patients. A similar
trend reducing CVD risk in 0.3% while saving 190 Canadian dollars (CAD) was found. Costs were mainly
driven by hospitalizations with a difference of 407 CAD between groups®. When stochastic
uncertainty was evaluated, 66% of the iterations were found dominant. In our study, patients with
more than nine medications had 41.0% of iterations dominant, although this subgroup was only 22.2%
of the sample. Similar results were observed in a study that included older adults with polypharmacy
in the community pharmacy setting, showing that the MRF group was dominant over usual care®. The
bootstrap analysis yielded 96.8% of the iterations as dominant with point estimates of €-250.51 and
0.0156 QALYs. A trial-based cost-effectiveness analysis that studied MRF improving blood pressure
control in medical offices with pharmacists already integrated into the clinical team, found increased
effects in blood pressure control with an ICER of $22.6 per 1% of patients achieving therapeutic goals
% Results seem to improve when pharmacists are based in primary care centres, as it encourages the
development of relationships with GPs and other healthcare professionals. This generates core
determinants for collaboration such as trust and/or interdependence, facilitating recommendations’

implementation®®,

As an economic evaluation alongside a trial, this study has its limitations. Firstly, the time horizon is
constrained due to the nature of these evaluations. This is especially relevant for CVD as they not only
pose a burden with acute events but also can cause long-term disability”. Risk factors might show their
effects over time if therapeutic objectives are not achieved®. Secondly, the base-case analysis used
the REML approach in the multilevel model of costs restricting its variance and therefore, uncertainty
with the potential to alter the results. This was evaluated calculating both, costs and QALYs using the
ML which did not change the decision. Thirdly, public price weight used for pathology tests,
medications, ED visits and specialists’ visits could be undervalued. This was observed in a study in 2014
were only 56% of hospital expenses were covered by the actual billing®’. Fourthly, hospitalization data
was not available for all the study population. This hindered the results as an increase in dominant

bootstrap iterations was observed when this data was included. Finally, cluster attrition may have
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increased risk of bias; nonetheless, the number of lost clusters was similar between groups. Most of
the centres withdrew because pharmacists did not have enough time to perform the intervention due
to other issues, frequently related to the supply of medications. Despite efforts made by the PCF, the

situation could not be reversed in some clusters.

Conclusions
Pharmacist-led MRF was deemed a cost-effective addition to primary care centres’ usual care from

the public third-party payer perspective. This was achieved by improving HRQol at higher costs, which
resulted in an ICER below than the cost-effectiveness threshold with low second-order uncertainty.
Patients with more than nine prescribed medications seem to achieve cost savings in a higher
proportion, maintaining improved benefits. These results encourage the evaluation of the
implementation of MRF in the public health system by policymakers. Further evaluations to

extrapolate CVD outcomes to longer time horizons should be undertaken.
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Setting and location

Public primary care

Perspective™®

Public third-party payer

Time horizon

One year

Discount rate

Not applicable

Health outcomes*

Quality adjusted-life years

Measurement of effectiveness

Cluster randomized controlled trial

Measurement and valuation of
preference-based outcomes*

Health related quality of life was measured through EuroQol 5D-
3L and valued with a local value set

Resources

Pharmacists and GPs” time, pathology tests, medications, training
and practice change facilitator

Currency and price date

2019 United States dollars

Analytic methods

Multilevel model and multiple imputation

Uncertainty

Bootstrap (1000 replications)

Table 1. Base-case economic evaluation summary. *Local guideline recommendation.

18

105




Resource Price (USD) Source

Pharmacist time (hour) $22.2 Centres 2019 wages **

General practitioner time (hour) | $30.6 Centres 2019 wages *

Pathology tests Appendix 2 Public health insurance price
weights **

Medications Appendix 2 National medication supply
central 2019 prices »*

Emergency department visit $33.01 Public health insurance price
weights

Hospitalization (DRG value) $5115.21 Local diagnostic related group
guidelines 2019 **

Specialist visit $24.82 Public health insurance price
weights *

Training and facilitator (hour) $23.31 Centres 2019 wages + 5%

Table 2. Resources’ price according to the public third-party payer perspective. DRG: diagnostic-
related group; USD: United States dollar.
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Intervention (6 Usual care (6
Baseline clusters, 174 SD clusters, 150 SD P
’ » value
patients) patients)
Age (years) 73.07 5.82 74.08 5.99 0.13
Coronary heart
disease risk (%)* 9.64 3.35 9.20 3.16 0.28
Nun:lbe!' of 8.32 2.48 7.86 2.27 0.09
medications
HEHHOCiE a11 1.35 3.57 145 0.001
chronic diseases
Baseline utility 0.56 0.28 0.59 0.27 0.38
Body mass index
(kg/m?) 31.14 5.84 30.82 5.20 0.60
EQ-5D VAS 63.21 21.16 67.47 19.32 0.06
n Percentage (%) n Percentage (%)
e lEhEECs 107 61.49 93 62.00 093
mellitus
Female 126 72.41 107 71.33 0.83
Smokers 25 14.37 18 12.00 0.53
With partner 103 59.20 64 42.67 0.003
Girleva s 33 18.97 22 14.67 0.30
disease history
Educational level
No education 79 45.40 71 47.33 0.76
Primary studies 57 32.76 57 38.00 0.32
Seconaary 33 18.97 20 13.33 0.16
studies
Tertiary studies 5 2.87 2 1.33 0.32

Table 3. Baseline sociodemographic and clinical characteristics. n =324. EQ-5D: EuroQolL 5 dimension
questionnaire. *n = 269 patients. VAS: visual analogue scale.
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Mean costs (95% Cl)

Resources MRF Usual care
Medications $154.20 (120.83 — 187.58) $182.94 (127.24 - 238.64)
Pathology tests $115.91 (91.34 — 140.48) $128.56 (112.39 — 144.74)
Pharmacist time $58.04 (38.00 - 78.08) -
GPs time $12.22(8.83-15.62) -
Training $3.63 -
Practice change facilitator $2.82 -

Table 4. Costs in the base-case analysis by study group adjusted by clustering effect and covariates.

Cl: confidence interval; GP: general practitioner; MRF: medication review with follow-up.
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MRF Usual Care
Per patient resource Mean costs | Resource use Mean costs
Resource use mean (SD) (SD) mean (SD) (SD)

Medication related $178.15 $315.45
hospitalizations 0.06 (0.27) (921.59) 0.08 {0.33) (1,449.56)

$76.69 $38.63
Specialists’ visits 3.09 (4.86) {120.61) 1.56 {2.76) (68.42)
Emergency department $11.91 $8.10
visits 0.36 (0.82) (27.20) 0.25 {0.66) (21.76)

Table 5. Costs registered outside the trial by study group. n = 228 patients. MRF: Medication review
with follow-up; SD: standard deviation.
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Raters Kappa statistic 95% Cl
Rater 1 vs rater 2* 0.64 0.38-0.90
Rater 1 vs rater 3* 0.43 0.15-0.71
Rater 2 vs rater 3* 0.30 -0.01-0.61
Rater 1vs rater 2 vs rater 3' 0.45 0.35-0.54

Table 6. Inter-rater reliability between general practitioners evaluating if medication use was related
to hospitalizations. *Cohen’s Kappa; 'Fleiss Kappa. n = 34 hospitalizations. Cl: confidence intervals.
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. Incremental QALY Incremental costs
A ICER LY (95%CI*, N W W
nalysis. 195%C1%) (95%C1*) CER $/QALY (95%CI*) E SE N S n
Base-case 0.063 (0.044 —0.082) $27.37 (0.65 — 54.09) $434.40 (64.20 — 996.03) 98.8% 12% 0% 0% 324
Per protocol 0.072 (0.048 - 0.095) $27.27 (-2.22 - 56.75) 5380.93 (-7.46 - 938.99) 97.5% 2.5% 0% 0% 283
Hospitalizations,
specialistsand | 0.055 (0.031-0.079) $9.57 (-31.43 - 50.57) $173.86 (-536.61 - 1042.18) 68.2% | 31.8% | 0% 0% 228
ED costs
Morethand | 1) 10 067-0.16) | $23.00(-78.55-12455) | $202.18(-748.90—120565) | 50.0% | 410% | 0% | o% | 72
medications
BD:“:::SS 0.076 (0.032-0.12) $33.12 (-8.85 - 75.09) $437.59 (-26.58 - 1582.02) 96.7% 3.2% | 0.1% 0% 101
T"'p‘:nzeﬁi'lauh;'es 0.093 (0.061-0.13) | $45.27 (-5.46 —95.99) $486.34 (-53.80-1166.76) | 96.5% | 3.5% | 0% | 0% | 180
Older than 75 0.044 (0-0.089) $41.66 (1.93 —81.39) $945.218 (-128.084 - 5091.201) | 96.3%' | 2.9% | 0.8% 0% 115
CHD > 10% 0.084 (0.031-0.14) $40.14 (-24.58 — 104.87) $476.03 (-228.51 — 1986.16) 91.3% 8.6% | 0.1% 0% 110
Table 7. Incremental analysis for the base-case and subgroups adjusted by clustering effect and covariates. CHD: coronary heart disease. Cl: confidence

interval; ED: emergency department; ICER: incremental cost-effectiveness ratio; NE: north eastern quadrant; NW: north western guadrant; QALY: quality-
adjusted life years; SE: south eastern quadrant; SW: south western quadrant. *Bootstrapped Cl; "four iterations over the cost-effectiveness threshold.
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Figure 1. Base-case analysis utility scores per interview adjusted by clustering effect and covariates.

MRF: Medication review with follow-up.
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Figure 2. Cost-effectiveness plane of bootstrapped replications from base-case analysis adjusted by
clustering and covariates. QALY: Quality-adjusted life years; USD: United States dollars.
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Figure 3. Acceptability curve of bootstrapped replications from base-case analysis adjusted by
clustering and covariates. QALY: Quality-adjusted life years, MRF: medication review with follow-up.
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Supplementary Material

Appendix 1

TIDieR checklist for the Polaris MRF method. See on chapter 4.
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Appendix 2: Medications and laboratory tests prices

Unit price
Laboratory test (USD)
Glycated haemoglobin $10.01
Fasting glucose $2.90
Urinalysis $6.03
Electrolytes $2.70
Serum creatinine $2.90
Lipid profile $13.62

Supplemental table 2. Laboratory tests prices. USD: United States dollar.

Unit price
Medication {USD)
ASPIRIN 100MG $0.02
ASPIRIN 500MG $0.03
ACENOCUMAROL 4MG $0.05
FOLIC ACID 1MG $0.02
VALPROIC ACID 200MG $0.06
VALPROIC ACID 10MG/ML $4.29
VALPROIC ACID 250MG/5ML $22.70
ALENDRONATO 70 MG $0.40
ALOPURINOL 300MG $0.13
ALPRAZOLAM 0,5 MG $0.03
AMIODARONE 200 MG $0.14
AMITRIPTILIN 25MG $0.02
AMLODIPINE 10 MG $0.02
AMLODIPINE 5 MG $0.03
ARIPIPRAZOLE 10 MG $0.15
ATENOLOL 50 MG $0.02
ATORVASTATIN 20 MG $0.03
BUDESONIDE INH $2.09
BUPROPION 150 MG S0.17
CAPTOPRIL 25MG $0.06
CARBAMAZEPINE 200MG $0.04
CARBAMAZEPINE 400MG LP $2.06
LITHIUM 300 MG $0.09
CARVEDILOL 12,5 MG $0.05
CARVEDILOL 25 MG $0.05
CARVEDILOL 6,25 MG $0.05
CEFADROXIL 500 MG $0.15
CEFADROXIL 250MG/5ML $2.23
CELOCOXIB 200MG $0.09
CICLOBENZAPRINE 10 MG $0.04

Supplemental table 3. Medication prices. USD: United States dollar.
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CLINDAMYCIN 300 MG

$3.59

CLONAZEPAM 0,5MG $0.03
CLONAZEPAM 2 MG $0.04
CLONIDINE 100 MCG $0.76
CLOPIDOGREL 75 MG $0.15
CHLORPHENAMINE 4MG $0.01
CLOTRIMAZOLE 500 MG OV $0.44
CLOTRIMAZOLE CREMA 1% $0.43
DESLORATADIN 5 MG $0.05
DIAZEPAM 10MG $0.03
DICLOFENAC 50 MG $0.02
DIGOXIN 0,25 MG $0.06
DILTIAZEM 60 MG $0.31
DIVAPROATE 500 MG LP $0.25
DOXAZOCINE 2 MG $0.36
ENALAPRIL 10 MG $0.01
ESCITALOPRAM 10 MG $0.06
SPIRONOLACTONE 25 MG $0.05
FAMOTIDIN 40 MG $0.05
FENITOINE 100 MG $0.05
PHENOBARBITAL 100 MG COMP $0.07
FENOTEROL + IPRATROPIUM INH | $17.19
FINASTERIDE 5MG $0.40
FLUOXETINE 20MG $0.02
FLUTICASONE-SALMETEROL INH $3.91
FUROSEMIDE 40 MG CM $0.02
GEMFIBROZIL 500 MG $0.14
GLIBENCLAMIDE 5MG $0.02
HIDRALAZINE 50 MG $0.11
HYDROCHLOROTHIAZIDE 50 MG $0.01
IBUPROFEN 400MG $0.03
IMIPRAMINE 25MG $0.04
INSULIN $5.33
GLARGIN INSULIN $29.23
LISPRO INSULIN $31.11
NPH INSULIN $5.19
IPRATROPIUM $2.92
ISOSORBIDE 10 MG $0.03
KETOPROFEN 50 MG $0.05
LAMOTRIGINE 100 MG $0.11
LAMOTRIGINE 50 MG $0.04
LATANOPROST 50 MCG/ML $2.85
LEVETIRACETAM 1000 MG $0.26

Supplemental table 3. Continued
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LEVETIRACETAM CM 500 MG

$0.13

LEVETIRACETAM JBE 100MG/ML $17.73
LEVODOPA/BENSERAZIDE 50.27
LEVODOPA/CARBIDOPA $0.12
LEVOTHYROXINE 100 MCG $0.03
LEVOTHYROXINE 50 MCG $0.09
LOPERAMIDE 2 MG. $0.05
LORATADINE 10 MG. $0.02
LORAZEPAM 2 MG $0.04
LOSARTAN POTASICO 50 MG $0.02
LOVASTATIN 20MG $0.02
MELOXICAM CM 15 MG $0.04
METFORMIN 850 MG $0.02
METFORMIN XR 1000 MG $0.18
METFORMIN XR 500 MG 50.14
METFORMIN XR 750 MG $0.24
METILDOPA 250MG $0.10
METHYLPHENIDATE 10 MG $0.09
METRONIDAZOLE 500 MG $0.15
NAPROXEN 550 MG $0.14
NIFEDIPINE RETARD 20MG $0.02
NITROFURANTOIN 100MG $0.11
OLANZAPINE 10 MG $0.10
OMEPRAZOLE 20 MG $0.02
PARACETAMOL 500MG $0.01
PAROXETINE 20 MG $0.05
PRAMIPEXOLE 0.25 MG $0.08
PRAMIPEXOLE 1 MG $0.13
PREDNISONE 5MG $0.02
PRIMIDONE 250 MG $0.16
PROPRANOLOL 40 MG $0.02
QUETIAPINE 100 MG $0.07
QUETIAPINE 25 MG 50.03
RANITIDINE 300 MG $0.07
RISPERIDONE 1 MG $0.04
RISPERIDONE 1MG/ML GTS $2.75
RISPERIDONE 3 MG $0.07
ROSUVASTATIN 10MG $0.11
SALBUTAMOL INH $1.64
SALMETEROL INH 25MG $6.56
SERTRALINE 50 MG $0.04
TERBINAFINE 250 MG $0.29
TIMOLOL SOL OFT 0,5% $1.33
Supplemental table 3. Continued
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TRAMADOL CM 50MG

$0.08

TRAMADOL GTS 100MG/ML $1.26
TRIHEXYPHENIDYL 2 MG $0.18
VALSARTAN 160 MG $0.18
VENLAFAXINA 75MG $0.21
WARFARIN 5MG $1.02
ZOLPIDEM 10MG $0.16
ZOPICLONE 7,5 MG $0.05

Supplemental table 3. Continued
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Appendix 3: Model fit and scenario analysis

Model Fit
Geometric

Log-likelihood | Akaike Log-likelihood | Akaike
Quality-adjusted life (arithmetic information (geometric information
years mean) criteria mean) criteria

Non-Mixed Models
Ordinary least squares 318.93365 -103310.5 15.9466825 -5142.7251
Log-normal GLM 226.65067 -73410.817 11.3325335 -3647.7409
Mixed Models

Linear REML 273.54001 -88602.963 13.6770005 -4407.3482
Linear ML 326.10709 -105634.7 16.3053545 -5258.9349
Log-normal GLM 228.4061 -73979.576 11.420305 -3676.1788

Supplemental table 4. Quality-adjusted life years’ model fit. GLM: generalized

maximum likelihood; RELM: restricted maximum likelihood.

linear model; ML:

Geometric
Log-likelihood | Akaike Log-likelihood Akaike
(arithmetic information (geometric information
Costs mean) criteria mean) criteria
Non-Mixed Models
Ordinary least squares -3954.4641 1281270.37 -197.72321 64086.3184
Log-normal GLM -3953.3346 1280904.41 -197.66673 64068.0205
Mixed Models
Linear REML -3819.0306 1237389.91 -190.95153 61892.2957
Linear ML -3950.7 1280050.8 -197.535 64025.34
Gamma-log GLM -3948.8043 1279436.59 -197.44022 63994.6297

Supplemental table 5. Costs’ model fit. GLM: generalized linear model; ML: maximum likelihood;
RELM: restricted maximum likelihcod.
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Scenario Analysis

95% Cl lower 95% Cl upper
Mean bound bound
Incremental QALY 0.063 0.044 0.082
Incremental Costs (USD) 26.24146 -0.78947 53.27253
ICER (USD/QALY) 416.5312 46.177 984.9206

Supplemental table 6. Scenario analysis using maximum likelihood approach for costs and
QALY. USD: United States dollar; QALY: Quality-adjusted life years.

100

80

40 2

20 *

Incremental Costs (USD)

0.00 0.02

0.10
-20

Incremental QALYs

Supplemental figure 8. Cost-effectiveness plane of bootstrapped replications using maximum

likelihood for costs and QALYs adjusted by clustering and covariates. QALY: Quality-adjusted life years;
USD: United States dollars.
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Chapter 6

Cost-utility Analysis of a Medication Review for
Cardiovascular Outcomes: A Microsimulation Model

Ahumada-Canale A, Vargas C., Martinez-Mardones FJ, Plaza-Plaza JC, Benrimoj S,
Garcia-Cardenas V. Cost-utility Analysis of a Medication Review for Cardiovascular

Outcomes: A Microsimulation Model. (SUBMITTED TO VALUE IN HEALTH)
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Abstract
Objective: To undertake a cost-utility analysis of pharmacist-led medication review with follow-
up (MRF) against usual care, for patients at risk of cardiovascular diseases (CVD) from the

public health sector perspective, considering a lifetime horizon.

Methods: This evaluation was based on a cluster randomized controlled trial conducted in
primary care centres with full-time pharmacists. The intervention had three main components:
Pharmacists” training, MRF adapted to primary care and a practice change facilitator to assist in
service delivery. A state-transition microsimulation model was built to project quality-adjusted
life years (QALY) and costs through a lifetime horizon. Probabilities were estimated with
equations for CVD risk using patient-level data from the trial and recalculated each cycle by age
and events’ history. Uncertainty was evaluated through one-way and probabilistic sensitivity

analysis (PSA), and was performed at different time horizons (two, five, 10, 20 and lifetime)

Results: For the base case analysis, an incremental cost-effectiveness ratio of $751/QALY was
observed. According to the setting’s threshold, this was considered cost-effective. The model
predicted that the MRF group would have a 15.6% CVD mortality compared to 21.5% in the
control group. One-way sensitivity analysis did not change the decision, while all PSA iterations
fell in the northeast quadrant. Every time horizon was considered cost-effective in 100% of the

iterations, except for the 2-year analysis (98.1%).

Conclusions: MRF was deemed as cost-effective in most time horizons with low uncertainty.

This suggests that this intervention could be considered as a cost-effective addition to usual care.

1
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Highlights

- Current evidence has shown that pharmacist-led medication review is an effective

O~V WN =

intervention for cardiovascular disease risk factors like hypertension, type 2 diabetes

10 mellitus and dyslipidaemia.

- This is the first study on the field to use a state-transition model with a patient-level

15 microsimulation technique, modelling patients with different cardiovascular risk factors
17 accounting for their clinical history and age.

- Medication review was deemed as cost-effective at different time horizons. Even from 2
22 years, 98.1% of the iterations were below the cost-effectiveness threshold.

24 Implementation at a national level should be considered, especially as cardiovascular

diseases remain the leading cause of mortality.

58 2

60 https://mc.manuscriptcentral.com/valueinhealth

128



Lo T B o @ B N O R

Value in Health

Introduction
Cardiovascular diseases (CVD) are the leading cause of death worldwide with ischaemic heart

disease and stroke, accounting for 26.8% of global deaths'. These events also cause deterioration
of the health-related quality of life and long-term disability®. Healthcare costs related to these
diseases are expected to have a global burden of $1000 billion by 20303, Evidence-based
guidelines to prevent CVD have been developed for the management of risk factors like
hypertension (HTN), dyslipidaecmia (DLP) and type 2 diabetes mellitus (T2ZDM)*”.. Despite the
availability and implementation of these guidelines, there is evidence in countries like Argentina,
Uruguay and Chile that 43.3% of hypertensive patients treated with medications still have their

blood pressure above therapeutic objectives®.

In Chile, the Ministry of Health reported in 2016 that CVD had the highest mortality of any
disease accounting for 26.7% of all deaths®. More specifically, 7.8% due to myocardial infarction
(MTI) and 8.1% of stroke”. Eight percent of hospitalizations were due to CVD, increasing in older
adults to 19.6%!°, In 2017, 27.6% of the population had HTN, 12.3% had T2DM, and 27.8% had
DLP!12, These risk factors increased 10-year coronary heart disease (CHD) risk, as population
estimates show that 26.0% have a 5-10% risk, and 25.5% had more than 10%'2. This risk of
events might impact the country’s healthcare budget, which is among the lowest m the

Organisation for Economic Co-operation and Development'3,

In 2014, the pharmacy fund for non-communicable diseases was established as one of the
strategies to improve CVD prevention. It aimed to ensure timely and free access to medications
for patients who receive care through the public primary care system, targeting, in particular, the
treatment of HTN, DLP and T2DM*. The initiative included the employment of pharmacists to

ensure the management of these medications. Pharmacists were also included to an existing

3
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prevention program that originally had consultations with general practitioners (GPs), registered
nurses (RN) and dietitians to address CVD risk through interdisciplinary work, aiming to reduce
the associated morbidity and mortality'®. These pharmacists were made complementary
members, therefore not fully integrated into the teams but were given specific roles performing
three services: reconciliation of medications, prescription training for GPs and pharmacist-led

medication review with follow-up (MRF)'.

MREF is defined as “a structured evaluation of a patient‘s medicines with the aim of optimising
medicines use and improving health outcomes. This entails detecting drug-related problems and
recommending interventions™'®. A meta-analysis of MRF effect reported increased attainment of
therapeutic goals compared with usual care in HTN (OR 2.73 95%PI 1.05-7.08), T2DM (OR
3.11 95%PI 1.17-5.88) and DLP (OR 1.91 95%PI 1.05-3.46)!7. Achievement of these objectives
should translate into lower morbidity and mortality'”. From a slightly different perspective
focusing on the efficiency in the use of resources, a systematic review assessing MRF in
outpatient settings showed that from a total of 11 economic evaluations alongside a trial, eight
were cost-effective, two were dominant against usual care, while one did not show benefits at

higher costs'$,

As MRF demand increased professional resource use, it is likely to be associated with higher
costs, mainly derived from additional human capital. Thus, assessing the opportunity-cost in a
scenario where resources are scarce, is critical in order to ensure efficiency in the allocation of
public resources and value for money. This issue can be addressed by conducting an economic
evaluation of relevant competing interventions on a health problem to assess whether the

additional benefits worth the additional costs, given additional resources'®. Cost-utility analyses

4
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are adequate to evaluate CVD as they have acute related costs and consequences due to the

event, but also in the long-term, they can cause disability and therefore decrease quality of life!®.

As there is evidence that MRF has a positive clinical and economic impact, a trial named “Polaris™
was implemented to study the effect of adding pharmacist-led MRF to usual care in a public
primary care setting. To be aligned with governmental initiatives to prevent CVD, MRF was
undertaken in patients with HTN, T2DM and DLP. The objective of this study was to undertake a
cost-utility analysis of MRF compared to usual care from the public health sector perspective,
considering a lifetime horizon.

Methods

The trial had a cluster randomized controlled design, and it was conducted in public primary care
centres. Details of this trial are described elsewhere (NCT03502109). In brief, the trial was
carried out from January 2018 to July 2019. Two hundred and eighty-three patients from 13
primary care centres completed the study (146 patients who received MRF throughout seven
centres and 137 patients who received usual care throughout six centres). This study was
approved by the ethics committee of each Health Service Administration and by the University
of Technology Sydney Human Research Ethics Committee. All patients that participated in the

trial signed the informed consent.

Target population
Centres recruited patients older than 65 years, with five or more prescription medicines,

independent®, enrolled in a CVD prevention program, with moderate (5-10%) or high (>10%)

10-year CHD risk according to adapted Framingham risk charts to the Chilean population?!,

5
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1

2

i Intervention: MRF

5 The complete intervention is described in detail according to the TIDieR methods (Appendix

6

7 1)?2. However, the three main components are:

8

9 - . .. . - - . . .
10 - Traming of participating pharmacists in the Polaris method of pharmacist-led MRF. This
11

12 method uses elements of other protocols but was adapted to the primary care system 2.
13

1: Pharmacists were trained in CVD prevention pharmacotherapy for elderly patients,

16

17 iterview skills, health education and inter-professional collaboration.

18

19 - The service was implemented through a step-wise approach, starting with the review of
20

g; the patient’s medical and pharmacy dispensing records. Then, in the first interview, a
23 . g P : - B g

24 review of medications, including prescription and over the counter medications, was

25

26 performed. In addition, an assessment about knowledge of each medicine, adherence,
27

52 comorbidities, clinical outcomes of therapy, and signs or symptoms of adverse drug

30 . ; -

3 reactions was performed. If required, laboratory exams were requested from the clinical
32

33 team'”. With all the information gathered from the interview, the pharmacist evaluated
34

35 any drug-related problems and developed a care plan. The plan was tailored according to
36

;; patients’ needs so that educational aids could be provided or changes in therapy could be
39

40 agreed with the corresponding GP as needed. The recommendations were prioritised over
oy

42 time, starting with medication adherence, then if therapeutic objectives were not met,
43

3: changes to therapy in collaboration with the GP were considered. Recommended protocol
46 v e : o s : :

47 prioritization was not intended to replace clinical judgment. Each pharmacist had to

48

49 interview patients at least four times over the study period.

50

f_’; - To aid on the implementation of MRF, a trained practice change facilitator with

53 . 4 . " ; o .

54 experience on MRF in primary care, visited the pharmacists periodically. The main

55

56 objective of the visits was to conduct a fidelity assessment and systematic evaluation of
57

58 6

59
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implementation factors, barriers or facilitators to MRF provision®*. Actions
recommended by the facilitator were discussed with the pharmacist or the primary care

centre manager.

Comparator: Usual care
The usual care group received usual care from a pharmacist, mainly upon the patient’s request.
Both MRF and control patients had consultations with GPs, RN and dietitians every three to six

months depending on individual CHD 10-vear risk according to the CVD prevention program '*,

Qutcomes
The primary outcome of this evaluation was quality-adjusted life years (QALY) and costs

generated during a lifetime horizon in each group.

Decision-analytic model
Based on the trial, a cost-utility analysis was conducted following the recommendations of the
local economic evaluation guideline and is reported according to the CHEERS ecriteria®>?, A

summary of overall characteristics is presented in Table 1. The Ministry of Health validated the

model.

Maodel structure and assumptions
The structure was conceptualized using inputs from a systematic review that used the Cochrane

methods?’. The results are provided in Appendix 2. Inclusion criteria were economic models of

pharmacist-led interventions in CVD prevention.

The model was structured as a state-transition microsimulation with nine health states (Figure 1).
This type of modelling approach was chosen due to the heterogeneity of the population and to

limit the number of health states due to the potential for recurrence of events?®. Patient-level data

7
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from the trial was used to capture CVD risk. The sample of patients was bootstrapped to produce

100.000 resamples. Stability was assessed based on the variance, being ten times lower than the

o~ O N —

smallest difference amidst groups. Each resample went in the model through a Monte Carlo

= 0O
Q)

simulation accumulating costs and QALY's over the patients’ lifetime.

s e
w N =

Each patient entered the model through the no CVD state, post-MI state, post-stroke state or

e
[V T

heart failure (HF) state depending on their individual clinical history. Patients that did not have

"
~ O

any history of MI, stroke or HF, entered the model in the no CVD state. In each cycle, a patient

[ NS
O O

could either suffer a stroke, an M1, be diagnosed with HF, die due to other causes or survive

NN
N —

without having any event. If patients suffered a stroke or an ML, they could die due to the event,

NN
S ow

die due to other cause or survive. Patients that survived a CVD event (stroke or MI) could have a

NN N
~ Oy

recurrent event or survive until death from other causes. Some core model assumptions are:

w NN
O 0
'

A patient that suffers a stroke may develop long-term sequelae impacting quality of life

w W
N =

and costs.

w W
B W

- Because ischaemic stroke is more frequent than other types of stroke (e.g. haemorrhagic

w W
o

stroke), it was assumed that all patients would suffer this type of event®-°,

w W W
O o~
'

Patients with HF were assumed to be on state I-II according to New York Heart

s
- O

Association (NYHA) as stated in local guidelines for primary care patients®!32.

B
w N

Patients with HF stayed on that state until they died from other causes.

B s
o
' '

If patients suffered a CVD event (stroke or MI), they stayed on that state for one cycle.

Fo
WO o~

Tree Age© software v2019R2.1 was used for model development and calculations.

(S IRV BT |
N = O

Probabilities
Individual risk factors were used to calculate each patient’s CVD risk probability. Framingham

v
m W

equations were used to calculate the chance of suffering an ML, stroke or HF in patients with no

U1 o
[es N0}
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w
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CVD history?3_ If a patient had history of a CVD event, equations adjusted to this population
were used®, After each cycle (one year), the probability of having an event was re-calculated,
adjusting for patients’ age and history of previous CVD events. Framingham equations estimated
the 10-year risk of suffering a CVD, while recurrent CVD equations calculated it for 2-year
risk’3733, In this context, these probabilities were transformed into one-year values. A summary
of the characteristics of the trial sample’s parameters used for the estimation of probabilities are
described in Appendix 3, but patient-level data was used for the model. Other transition
probabilities were obtained from the literature, and are described in Table 2244, Calculations
details are explained and described in Appendix 4.

Utilities

Utility values were obtained from an international catalogue of EQ-5D scores that compiled
available evidence with systematic review methods®’. The average utility value was used for all
given health states. For the no CVD health state, hypertension values were used as a proxy

because all trial patients had this risk factor. Values are presented in Table 2.

Costs
Intervention costs were obtained directly from the trial and included time spent by pharmacists,

GPs and practice change facilitators®®. This data was self-reported during the trial. It was
assumed that the facilitators’ time remained constant over the time horizon, although it is
expected that, over time, this cost would no longer be required*”. Training costs were accounted

for in the first year. Trial costs details can be found in Appendix 5.

The costs associated with each health state were obtained from local sources**!. For the no
CVD state, hypertension costs were assumed as a proxy. Because the cost of HF was not

estimated within this data source, resources were identified and measured from current clinical

9
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guidelines and valued using local price weights (Appendix 6)*#%41. Costs per health state are

presented in Table 2.

Currency, price date and conversion
All results are reported in 2019 US dollars. For conversion from original currency and update to

2019, the online tool developed by Cochrane Economics Methods Group and the Evidence of
Policy and Practice Information and Coordinating Centre was used'”. Purchasing power parity

values available from the International Monetary Fund were used®’.

Sensitivity analysis
One-way sensitivity analysis was conducted for model parameters to assess the robustness of the

results (Table 2). Discount rates of 0 and 6% were analysed®. A probabilistic sensitivity analysis
(PSA) was conducted to assess the joint parameter uncertainty considering 1000 simulations
assuming different time horizons (base case, 2, 5, 10 and 20 years). Beta distribution was used
for utility inputs and gamma distribution for costs. A cost-effectiveness threshold of one gross
domestic product per capita was used as suggested in local guidelines?®, which according to the
World Bank reached $15,923 in 2018 ($16,207 updated to 2019)*.

Results

The results of the base case analysis are presented in Table 3. MRF was associated with more
benefits (measured as QALYs) compared to usual care (11.59 vs 10.47 respectively) and more
costs (83,423 vs 82,582 respectively). These values translate into a gain of 1.12 QALYs and
$841 additional costs leading to an ICER of $751/QALY. This ICER is below the cost-
effectiveness threshold of $16,207/QALY hence MRF is considered cost-effective compared to
usual care. In terms of total QALY's, most came from patients who did not suffer a
cardiovascular event, 78.9% and 74.3% in the MRF and usual care arms respectively, followed

by patients who survived an MI event with 10.6% for MRF and 7.9% for usual care. In terms of

10
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costs, the MRF group concentrated 54.6% ($1,869) of costs in the No CVD state while in the

control group, it was 36.0% ($930).

Differences were found between the intervention and comparator in terms of mortality (a
graphical representation is provided in Appendix 8). The model predicted that 15.6% in the
intervention arm died due to cardiovascular causes increasing to 21.5% in the comparator arm. In
terms of incidence of events, fewer patients suffered MI in the MRF arm versus the comparator
arm, 17,282 versus 23,337 respectively. The incidence of stroke was lower but followed a similar
trend as with MI. More patients receiving usual care suffered a stroke event compared to the

MRF arm, 16,829 versus 11,183, respectively.

Sensitivity analysis
One-way sensitivity analysis using a tornado diagram is represented in Appendix 9. Overall, no

parameter was sensitive enough to deem the intervention dominant or above the cost-
effectiveness threshold. Changes in the ICER were observed in the upper and lower bound of
pharmacist-GP salaries decreasing the ICER for the low-end in 47.4% ($400/QALY) and
increasing for the high-end in 36.7% ($1039/QALY). When haemorrhagic stroke costs were
considered, the ICER increased in 34.9%, while costs of follow-up with no sequelae increased it
in 18.8%. When assessing the facilitator costs only on the first year, an ICER of $706/QALY

was observed.

Probabilistic Sensitivity Analysis

PSA results are represented graphically in Figures 2 and 3. All iterations of the base case were
lower than the threshold, and as the time horizon was reduced, the ICER increased. Incremental
QALY decreased with the time horizon as observed comparing the lifetime horizon (1.11

QALYs) with the two-year time horizon (0.013 QALYs). The cost-effectiveness plane shows a

11
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graphical representation of the 1000 iterations of each scenario. All the estimated ICERs lay in
the northeast quadrant of the plane. This means that the intervention had higher associated cost
but also increased health benefits compared to usual care. To represent the uncertainty in the
function of the probability of iterations being cost-effective, Figure 3 shows the acceptability
curves of all scenarios. This curve shows that the probability of MRF being cost-effective was
100% when horizons of five, 10, 20, and lifetime were considered. While it fell to 98.1% in the

two-year time horizon, reaching 100% at a threshold of $40,830/QALY.

Discussion

Performing pharmacist-led MRF to prevent CVD in primary care patients from the Chilean
public health care sector perspective compared to usual care was found to be cost-effective. MRF
was associated with gains in terms of QALYs and higher costs, mainly driven by the intervention
per se. The base case showed an ICER of $751/QALY. One-way sensitivity analysis did not
change these findings. The estimated ICERs considering different time horizons were all lower
than the suggested cost-effectiveness threshold. Low uncertainty was observed when assessing
the two-year time horizon, where 1.9% of the PSA iterations were considered not cost-effective.
The model showed face validity as in Chile, deaths due to MI and stroke in 2016 accounted for
17.6% in older adults, similar to what it is observed in the base case with 15.6% for the
intervention group and 21.5% for the control group®. This means that allocating public resources
to the implementation of MRF is a good value for money in a setting where CVD is the leading
cause of mortality with an increasing burden on the public system that cares mostly of older

patients*,

This evaluation is based on data of a single clinical trial but is currently the best available evidence
for the setting of interest. This issue is also relevant in terms of the comparators, as usual care is
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comprised of consultations with GPs, dietitians and RN according to the model*®. As this
represents multidisciplinary care, it might reflect an enhancement compared to other studies where
the comparator is GP care alone. Also, to represent a setting in terms of costs, price weights and
resource use should use local sources and clinical pathways. These issues might affect the

transferability to other countries and jurisdictions.

To the best of our knowledge, this is the first individual-patient microsimulation of professional
pharmacy services in CVD outcomes'®*" . Economic evaluations in this area have been carried
using Markov models which have previously shown positive results. Some of them deemed the
intervention as cost-effective®® and other studies as dominant®' %%, This difference might be
explained by MRF methodologies which sometimes includes the ability for pharmacists to
prescribe’*3° Marra et al. study explored the cost-effectiveness of “full-scope” against
“partial-scope” pharmacist intervention in blood pressure control. “Full-scope” included
consultation, MRF, and preseribing, while “partial-scope” excluded prescribing™. The difference
in effect was reflected on the results (18.3 mmHg vs 7.6 mmHg), with “full-scope™ intervention
being dominant in 100% of the PSA iterations, while in the “Partial-scope” intervention,
although it achieved cost-effectiveness in 100% of the iterations at a cost-effectiveness threshold

of 40,000/QALY 2015 CAD, intervention’s costs did not offset CVD events costs>.

Patients who have had a previous CVD event or had a higher probability of having an event in
the foreseeable future might benefit more from MRF. As an example, an intervention in the
Netherlands that focused on lipid-lowering medications found that MRF was dominant for
secondary prevention, and despite maintaining higher incremental effects for primary prevention,
this was achieved at an increased cost with an ICER of €4,583/QALY, having 91.7% of the PSA

iterations under a cost-effectiveness threshold of €20,000/QALY 2. Similar results were observed

13
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in two Markov models based on a trial that included patients with more than 20% 10-year CVD
risk, yielding dominance across all scenarios, generating more QALY's (0.19 and 0.18) at lower
costs (2,149 and 4,400 CAD)Y**>3. Another study examined MRF to improve blood pressure
through a Markov model and evaluated different risk scenarios based on T2DM and smoking
history, and patients’ cholesterol/body mass index profile®’. It was found that the group with the
highest risk had the lowest ICER of $13,418/QALY, while the low-risk group was of
$68,298/QALY changing the decision as a cost-effectiveness threshold of $30,000/QALY was
considered. This trend might explain the results from this evaluation that were based mainly in
patients of primary prevention (82.0%) and due to the inclusion criteria of moderate (5-10%) and

high (more than 10%) 10-year CHD risk patients.

In addition, the choice of a microsimulation model was justified to take into account the patients’
heterogeneity. T2DM is considered by itself a health problem with an increasing cost burden due
to its complications. A report from the International Diabetes Federation estimated their costs on
$760 billion in 2019 that could increase by 2030 to $825 billion’¢. In terms of economic models
of pharmacist-led interventions, one study evaluated T2DM patients through a Markov model
and found the intervention to be dominant in patients with low risk, high risk or assuming
multiple CVD events in a 10-year time horizon’!. The base case yielded an increase of 0.49
QALY and savings of $8,788. When a higher risk patients profile was modelled, the costs

savings increased to $20,176 while 0.61 QALY's were gained.

As models are a simplification of reality, this study is no exempt of limitations. First, equations
for CVD event probabilities were not calibrated to the Chilean population. There is a study that
reported CHD risk formulas adapted to this population and showed lower risk compared to

countries like the United States or Spain®'. However, this adaptation did not capture the events of
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stroke and HF, making the model less clinically plausible. Second, we assumed that patients
diagnosed with HF to be in ¢lass I-1I according to NYHA classification, but in reality, patients
with worse functional status could as well be managed in a primary care setting. Third, in terms
of data availability, complications of T2DM or renal disease could not be included due to paucity
of local data and fixed available parameters like all-cause mortality hindered calculations. The
latter, was available as a combined measure for people aged 85 years old and older, meaning that
they had the same probability of dying due to all causes (different from CVD) compared to a 95
year old cohort. Fourth, health state utilities local data was not available, so an international
catalogue was used’”. However, preference studies have shown variations between countries
which may lead to uncertainties®’. In order to account for this limitation, these inputs were
evaluated in the sensitivity analysis, which did not substantially change the results. Finally, the
estimated costs of each health state might represent an underestimation of the real cost, mainly
because the local source, likely reflects low price weights'’. These prices, which have been
established by the government, showed in 2014 to be undervalued, covering 56% of the actual
billing®”. Nonetheless, this assumption is conservative, as higher costs in health states would

make MRF costs to have less impact on the final results.

Conclusion

This economic evaluation showed that MRF preventing CVD events is cost-effective compared
to usual care in a primary care setting from the Chilean public sector perspective in the long
term. The modelled patients showed increased benefits at higher costs which resulted in an ICER
below the suggested cost-effectiveness threshold. This trend increased when longer time

horizons were tested at low uncertainty. The implementation of MRF at a national level could be
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considered by decision-makers a cost-effective addition to usual care as it might lead to avoiding

CVD events.
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Figure 1. Decision-analytic model.
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Patients were bootstrapped on the microsimulation phase. Once in the state-transition model,

they started in one of the grey coloured states according to their individual clinical history (a

0Ny AW N =

previous stroke or myocardial infarction or history of heart failure). MI indicates myocardial
10 infarction; No CVD, no history of cardiovascular diseases (stroke, myocardial infarction or

heart failure); HF, heart failure; NS, no sequelae; WS, with sequelae.

https://mc.manuscriptcentral.com/valueinhealth

150



0Ny AW N =

Value in Health

Figure 2. Cost-effectiveness plane of pharmacist-led medication review at different time
horizons against usual care.
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CET indicates cost-effectiveness threshold; QALY, quality-adjusted life years.
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Figure 3. Acceptability curve of pharmacist-led medication review at different time horizons
against usual care.
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QALY indicates quality-adjusted life year.
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Table 1. Base case decision-analytic model summary.

Target population | Adults older than 65 years, independent, with five or more
prescribed medicines, participating in the CVD prevention program,
and with 10-year CHD higher than 5%

Setting and Chilean primary care health centre

location

Perspective Chilean public health care sector ¥

Intervention MRF plus usual care

Comparator Usual care

Time horizon

Lifetime (30 years)

Discount rate

3% for costs and health benefits 2°

Health benefits QALYs ®

Resources Health states: described in the literature
MRF: according to trial data

Currency 2019 USD

Model structure State transition microsimulation

Cycle length One year

Uncertainty

One-way sensitivity analysis and PSA

Others

A half-cycle correction was used

Notes: CHD indicates coronary heart diseases; CVD, cardiovascular diseases; MRF,

medication review with follow-up; PSA, probabilistic sensitivity analysis; QALY, quality-

adjusted life year; USD, United States dollar.
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Table 2. Model parameters. CHD indicates coronary heart diseases;

Probabilities
Probabilities Point estimate (source) Observations
Patient with no CVD | Calculated with

history suffers a stroke

Framingham equations and
calibration coefficients **

Patients with no CVD

Calculated with

Hard CHD events are defined as

history suffers an MI | Framingham equations for MI and coronary death
hard CHD events 3
discounting coronary death
Patient with no CVD | Calculated with
history is diagnosed Framingham equations and
with HF calibration coefficients 3
Patient dies from a Aceording to sex and age Appendix 4
non-CVD related extracting CVD death *°
cause
Dies from MI Calculated with mortality Appendix 4
and hospitalization data
according to sex and age %%
Survives stroke with M: 0.24
sequelae
F: 0.38
29
Dies from stroke Calculated with mortality Appendix 4
and hospitalization data
according to sex and age 1%
Recurrent MI or Calculated with international
stroke equations for recurrent CYD
35
Utilities *
Health state Utilities (standard error) Observations
No CVD 0.86 (0.02) Hypertension
MI 0.69 (0.036)
Stroke 0.62 (0.068)
HF 0.64 (0.056)
Post MI 0.78 (0.015)
Post stroke NS 0.68 (0.025)
Post stroke WS 0.68 (0.025)
Costs 8%
Health state Costs (standard error) Observations
No CVD $102.79 (15.73) Hypertension
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MI $1,209.11 (185.07)

Stroke $2,136.95 (327.08) Haemorrhagic stroke costs were
included in one-way sensitivity
analyses .

HF diagnosis $240.99 (36.89)

HF follow-up $114.40 (17.51)

Post-MI $268.07 (41.03)

Post-stroke NS

$434.75 (66.54)

Haemorrhagic stroke costs were

included in one-way sensitivity

analyses .

Post-stroke WS 1%
year

$1,183.76 (343.53)

Haemorrhagic stroke costs were

included in one-way sensitivity

analyses .

Post-stroke WS

$434.75 (66.54)

Haemorrhagic stroke costs were

included in one-way sensitivity

analyses 2.

Trial data

Medication review

1

$69.26 (2.65)

Local high and low-end salaries
according to local regulations
were included in the one-way
sensitivity analysis *

Facilitator! $3.70 (0.57) A scenario analysis was performed
using these costs only the first
year ¥’

Training' $2.86 (0.44) Cost accrued only in year one

Notes: F indicates female; HF, heart failure; M, male; M1, myocardial infarction; No CVD,

No history of cardiovascular diseases (stroke, myocardial infarction or heart failure); NS, no

sequels; WS, with sequels;. !Cost added only to the intervention group.
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Table 3. Base case microsimulation outcomes per state.

Mean QALY Mean Costs
Health state

NN =

MRF Usual care MRF Usual care

10 No CVD 9.14 7.78 $1.869 $930

12 MI 0.12 0.16 $229 $283

14 Stroke 0.07 0.1 $248 $361

16 HF 0.55 0.72 $171 $140

18 Post MI 1.23 0.83 $533 $28s

20 Post stroke NS 0.4 0.75 $301 $479

22 Post stroke WS 0.08 0.13 $72 $104

24 All cause death 0 0 0 0

% CVD death 0 0 0 0

28 Total 11.59 10.47 $3,423 $2,582

30 Incremental 1.12 $841

31 ICER $751 per QALY

32 Notes: HF indicates heart failure; ICER, incremental cost-effectiveness ratio; ML, myocardial
infarction; MRF, medication review with follow-up; No CVD, No history of cardiovascular
37 diseases (stroke, myocardial infarction or heart failure); NS, no sequelae; QALY, quality-

39 adjusted life years; WS, with sequelae.
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Appendix 2: Systematic review
PubMed, Scopus and Web of Science were searched. Eligibility criteria were model-based economic

NN =

10 evaluation of pharmacist-led MRF on CVD risk factors. Articles in languages other than English or
Spanish, or conference abstracts were excluded. The search was conducted on the 13" of August 2019.
Articles were screened according to eligibility criteria and then obtained for full-text review. Finally,
17 included studies were used to retrieve information of model structure, health states, sources of
19 information for effects and transition probabilities. Out of 1609 articles screened, the review yielded

21 six articles that are below.

Web of Persona’
Science records

(437) (@)

PubMed Seapus
(75) (538)

Duplicates

removed
(341)

Identification

=3
£
g
g
o

@

Records screened Records excluded
(1509) (1566)

Y

Full-text articles excluded
(39) for the following
reasons:

Budget impact (1)
Cost-cansequence (1)
EEACT (10)

Not EE (2)

Not pharmacist (15)
Only T2DM (8)
Systematic review (1)

Articles for full-text
review
(39)

Eligibility

Studies included
for analysis

®

Included

57 Figure 7. Systematic review flowchart. EEACT indicates economic evaluation alongside clinical trial; EE,

59 economic evaluation; T2DM, type two diabetes mellitus.
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Econamic | Modelling Cycle | Time Utilities Probabilities
Title Journal analysis approach | Patients | length | horizon | Health states source sources Parspective | Costs source Discount
A Markov Model of the Na history of CV,
Cost-Effectiveness of history of stroke,
Pharmacist Cara for history of CHD,
Diabetes in Prevention of Death due to CHD,
Cardiovascular Diseases: 1 Manag Care death due to
Evidence from Kaiser Pharm. stroke, history of
Permanente Northern 2013;19(2):102- | Cost- both, death due to Third party 3% costs, 5%
California 14 utility Markov DM 1year | 10 year | other causes. literature | cohort payer literature utilities
Cost-utility analysis of
physician-pharmacist ACS, stroke, heart
collaborative intervention failure, death,
for treating hypertension Hypertens Cost- 0.5 5-10- HTN, survival Sullivan Third party
compared with usual care | 35:178-187 utility Markov | HTN years | lifetime | states catalogue | trial payer trial + literature | 3% costs
Pharmacist prescribing
and care improves
cardiovascular risk, but is Can Pharm J
it cost-effective? A cost- (Ott)
effectiveness analysis of 2019;152:257- Cost- 30 no CVD, this year, Sullivan Third party | expert opinion
the RXEACH study utility Markoy HTN NA years history of YD catalogue | trial payer and literature 1.5% for both
Improving Adherence to
Lipid-Lowering Therapy in
a Community Pharmacy I Manag Care
Intervention Program: A Pharm.
Cost-Effectiveness 2014;20(7):722- | Cost- MI, post MI, trial, Third party A% costs,
Analysis 32 utility Markov DL NA Lifetime | stroke, post stroke | UK literature | payer trial + literature 1.5% utilities
An Evaluation of the Cost-
effectiveness of
Comprehensive MTM
Integrated with Point-of-
Care Phenatypic and
Genetic Testing for U.5. J Manag Care
Elderly Patients After Spec Pharm. Decision U.S. health
Percutaneous Coronary 2018;24(2):142- | Cost- tree - M, past MI, care
Intervention 52 utility Markov ACS 1year | Lifetime | stroke, post stroke | literature | literature system literature 3.5% for both
Cost-effectiveness of
pharmacist care for
managing hypertension in | Can PharmJ Cost- 30 Sullivan Third party | expert opinion
Canada (Ott) 2017;150: | utility Markov | HTN NA years VD, ESRD, no €D | catalogue | trial payer and literature 5% on both
Table 1. Systematic review results.
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Appendix 3: Trial characteristics

Medication review with follow-up Usual care
Population characteristics

n Mean (SD) n Mean (SD)
Age 146 72.95 (5.95) 137 73.93 (5.88)

n % n %
Woman 106 72.60% 106 77.37%
Smokers 22 15.07% 25 18.25%
Type 2 diabetes mellitus 91 62.33% 86 62.77%
Heart failure 5.48% 9 6.57%
Atrial fibrillation 2.05% 8 5.84%
Statin prescription 97 66.44% 82 59.85%
’;rc::zrllsst':?:'c acif 98 67.12% 100 72.99%
Myocardial Infarction 14 9.59% 4 2.92%
Stroke 7 4.79% 11 8.03%

Table 2. Patient characteristics of the trial. SD indicates standard deviation.
Baseline

Parameters Medication review with follow-up Usual care

n Mean (SD) n Mean (SD)
Body mass index 146 30.48 (5.57) 137 31.18 (4.51)
Systolic blood pressure 146 137.99 (19.12) 137 138.87 (14.20)
Diastolic blood pressure 145 75.61(12.37) 137 75.03 (11.39)
Total cholesterol 146 182.68 (43.41) 137 174.61 (43.82)
LDL cholesterol 146 100.52 (38.68) 137 98.36 (35.14)
HDL cholesterol 146 45.53 (11.80) 137 45.03 (11.45)
Triglycerides 146 172.74 (91.23) 137 176.42 (69.90)

End of trial

Body mass index 146 30.22 (5.39) 137 31.28 (4.31)
Systolic blood pressure 145 128.99 (11.64) 137 143.47 (14.43)
Diastolic blood pressure 145 71.18 (7.99) 137 77.80(9.74)
Total cholesterol 146 162.94 (29.74) 137 189.80 (42.79)
LDL cholesterol 146 85.18 (24.04) 137 111.45 (32.95)
HDL cholesterol 146 48.31(10.31) 137 43.60 (8.83)
Triglycerides 146 141.82 (58.53) 137 189.47 (73.23)

Table 3. Results from the trial. SD indicates standard deviation.
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Appendix 4: Probabilities
- Non-CVD death

As we had available all cause death rates, we should subtract CVD death to calculate the probability
of dying not related to CVD. All cause death rate was available from the World Health Organization
and CVD deaths and total deaths were available from the Chilean Ministry of Health; the proportion

of deaths due to CVD was estimated and used to multiply by all cause death probability to get the

probability of no CVD death.

Proportion of no
Age CVD deaths | All cause deaths | Proportion of CVD deaths | CVD deaths
Men
65-69 1030 5422 0.189967 0.810033
70-74 1251 6344 0.197194 0.802806
75-79 1321 6832 0.193355 0.806645
80 and older 3116 17406 0.179019 0.820981
Woman

65-69 467 3551 0.131512 0.868488
70-74 751 4742 0.158372 0.841628
75-79 955 5718 0.167016 0.832984
80 and older 4281 24598 0.174039 0.825961

Table 4. Cardiovascular deaths

. CVD indicates cardiovascular diseases.

Age Probability of all-cause death Adjusted probability
Men
65-69 0.02034 0.016476
70-74 0.030776 0.024708
75-79 0.048019 0.038734
80-85 0.078046 0.064074
85 and older 0.152267 0.125009
Women

65-69 0.011533 0.010016
70-74 0.018418 0.015501
75-79 0.028923 0.024093
80-85 0.053392 0.0441
85 and older 0.119143 0.098408

Table 5. All-cause death probabilities.

As mortality data was classified until 80 years old, as a conservative assumption the same probability

was used for 80-85 year old death probability and 85 and older probability.

17
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- Myocardial infraction deaths.

Hospitalization Deaths Probabilities

Age Man Woman Man Woman | Man Woman
65-79 4715 2229 1987 977 0.421421 | 0.438313
9 80 and
10 older 1196 1043 1414 1742 1.182274 | 1.670182
Table 6. Myocardial infraction deaths.

0Ny AW N =

As probabilities for patients 80 and older were higher than one, it was assumed that every patient that

had a Ml at that age would die.

- Death due to stroke

Hospitalization Deaths Probabilities

23 Age Man Woman | Man Woman | Man Woman
23 65-79 6520 4703 1615 1196 0.247699 | 0.254306
24 80 and
older 3031 3802 1702 2539 0.561531 | 0.667806
Table 7. Stroke deaths.

18
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Appendix 5: Trial Costs
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Item Resource use: mean | Price weight Per patient cost
{minutes)

Pharmacist 149.43 $0.38 $56.67

GP 24.42 $0.52 $12.58

Facilitator 9.28 $0.40 $3.70

Training 7.19 $0.40 $2.86

Table 8. Trial costs. GP indicates general practitioner.
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Appendix 6: Heart Failure Costs
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Total

Diagnosis Quantity | Frequency | Price Cost
Full blood count 1 100% $6.25 $6.25
Plasma protein 1 100% $2.78 $2.78
Glucose 1 100% $2.78 $2.78
Creatinine 1 100% $2.78 $2.78
Complete urinalysis 1 100% $4.17 $4.17
Sodium, potassium, chloride 1 100% $4.86 $4.86
Blood urea nitrogen 1 100% $2.78 $2.78
Liver function tests 1 100% $22.92 | $22.92
TSH 1 100% $9.72 $9.72
Chest x-ray 1 100% $39.58 | $39.58
Electrocardiogram 1 100% | $13.89 | $13.89
Doppler echocardiogram 1 100% | $128.47 | $128.47
$240.97
Total
Table 9. Diagnosis of heart failure costs.
Follow-up Quantity | Frequency | Price (UF) | Cost
Enalapril 10mg 1460 100% $0.01 $17.77
Losartan 50mg 365 100% 50.03 $9.26
Carvedilol 12.5mg 1460 100% $0.01 $11.67
General practitioner consultation 2 100% $11.81 $23.61
Registered nurse or dietitian consultation 2 100% $3.47 $6.94
Physiotherapy consultation 1 100% $3.47 $3.47
Full blood count 2 100% $6.25 $12.50
Creatinine 2 100% 52.78 $5.56
Complete urinalysis 2 100% $4.17 $8.33
Sodium, potassium, chloride 2 100% $4.86 $9.72
Blood urea nitrogen 2 100% $2.78 $5.56
$114.39

Table 10. Follow-up of patients with heart failure costs. UF indicates unidad de fomento.
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Appendix 7: Stroke costs

Haemorrhagic stroke costs were included according to the Chilean reported proportions. This
population is described as follows: 65% of ischaemic stroke, 28% haemorrhagic and 7% undetermined

{37). As these proportions represent higher costs, they modified the upper limit of these states (36).

Health state USD 2019 70% 130%
Post stroke NS 569.71 398.79 740.62
Post stroke WS 15T YEAR 1318.72 923.10 1714.33
POST STROKE WS 569.71 398.79 740.62
Stroke 5789.85 4052.89 7526.80

Table 11. Stroke costs. NS indicates no sequelae; USD, United State dollar; WS, with sequelae.
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Appendix 8: Proportion of patients per cycle

MRF
1
0.8
ot
2 06
<}
g 04
a.
0.2
0
012345678 9101112131415161718192021222324252627282930
Cycle
% - Na CVD % - HF am— Y - POSt M
e, - POSE Stroke NS e - Death —, - CVD Death
Usual Care
1
0.8
S
= 0.6
a
o 0.4
&
0.2
O R ——t —"

012345678 9101112131415161718192021222324252627282930
Cycle

s - No CVD % - HF " - Post M|

e % - POSt stroke NS e % - Death e - CVVD Death

Figure 8. Proportion of patients per cycle. HF indicates heart failure; M|, myocardial infarction; MRF,
medication review with follow-up; No CVD, no history of cardiovascular diseases {stroke, myocardial

infarction or heart failure); NS, no sequelae.
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Appendix 9: Tornado diagram

Tornado Diagram - ICER
MRF vs. Usual Care

Page 58 of 58
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Figure 9. Tornado diagram. HF indicates heart failure; MI, myocardial infarction; MRF, medication

review with follow-up; No CVD, no history of cardiovascular diseases (stroke, myocardial infarction or

heart failure); PSNS, post-stroke no sequelae; PSWS, post-stroke with sequelae.
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7.1 Contextualising Current Knowledge
The research undertaken for this thesis framed the current state of the art of economic

evaluations of MRF. Using an adapted “Polaris MRF” method for primary care, we
developed a cRCT undertaken within Chilean public health centres and evaluated its

value for money through an economic evaluation.

A systematic review was conducted to gather evidence of medication review, a
professional pharmacy service, on HTN, T2DM and DLP. As the international literature
reported positive clinical and economic outcomes of MRF in CVD prevention, a cRCT
was undertaken. Patients included in this study were independent older adults, with more
than five prescribed medications and were enrolled in a CVD prevention program. Two
cost-utility analyses were performed: (1) a trial-based evaluation using costs and utilities
collected within the trial and (2) a decision-analytic model to assess the effect of MRF
over a lifetime time horizon. Both analyses found the intervention to be cost-effective
with ICERs of $430 and $751 per QALY. Sensitivity analysis did not change these

conclusions.

Due to the absence of recent reviews addressing the impact of MRF on CVD risk factors,
a systematic review was conducted. Eleven studies were considered for complete
analysis. Trial’s risk of bias was assessed through the Effective Practice and Organisation
of Care tool from the Cochrane collaboration and economic evaluation quality was

appraised with the Consensus Health Economic Criteria list **°°. Four trials had a low

55,57,61,71 55,57,62,65

risk of bias while four economic evaluations were rated as high quality

Two studies had both, low risk of bias and a high-quality economic evaluation >>*’. Cost-

57,59,63,65,66,68,69,96

effectiveness was observed in eight economic evaluations and

dominance in two °>%7. Several outcomes were used to compute ICERs, while two studies

conducted cost-utility analyses >,
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The literature review gave rise to several recommendations that were used as inputs for
the Polaris trial’s economic evaluation. Firstly, a cost-utility analysis should be prioritized
to represent patients’ preferences and to allow for comparison across interventions.
QALYs are the primary outcome in these assessments as they provide a generic measure
that allows comparison between health technologies of different nature, for example, to
compare MRF with a cancer drug for paediatric patients *°. Evidence-based resource
allocation decisions can be thus be made by policy makers. This is relevant for the local
public health system where the Ministry of Health has to decide and prioritise where
investment in health should be made ?*. Secondly, the comparator should be thoroughly
described. Some studies only referred to it as “usual care” without any further description,
which can hinder information for decision-makers. Usual care varies between countries
and even between centres in the same system. For example, if “usual care” is provided by
a GP, then it would be difficult to compare the results of the Polaris trial as in the Chilean
“usual care” primary health care is comprised of a multi-professional team 2°. Thirdly, as
CVDs over time can develop as acute events, can occur more frequently if risk factors are
not addressed, and can generate long-term effects, a time horizon that captures their
consequences should be evaluated *’. If the researcher would like to address this time
horizon, from a trial standpoint, it would mean conducting a study that lasts over patients’
lifetimes. Obviously, this is not practically feasible. Decision-analytic models that use
inputs from trials and literature should be used to extrapolate outcomes over time *.
Fourthly, CVD impacts health systems in terms of resources used to prevent, treat and
rehabilitate patients to restore functional status. If this is not achieved, long-term effects
might hinder patients’ independence and ability to be productive to the economy. Direct
and indirect costs associated with health and non-health resources, borne by society and

individual sectors, should be evaluated. This can be done using a societal perspective that
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captures relevant direct costs to health care systems (e.g. pharmacists and other
professionals’ time, medications, hospitalizations, etc.) and indirect costs borne by
patients (e.g. transportation, carers, out of pocket expenses, etc.) or productivity losses if
patients cannot return to the work force *°. Two studies found in the review stated that
had used this perspective °¢’°. However, only out-of-pocket medication expenses were
included. This is an issue, as medication costs might be borne by different sectors across
jurisdictions. For example, in the Chilean setting, primary health care provides free
medicines to those covered under the public system. Finally, uncertainty around the ICER
should always be assessed. Point estimates give relevant information, but assessment
would be incomplete if an evaluation of the precision of this estimation is not performed.
Furthermore, even if confidence or credible intervals are actually described, more
information should be presented. Graphical representations such as the cost-effectiveness
plane and acceptability curve are recommended to present uncertainty around these
values *“**®. A positive ICER might represent a cost-effective intervention or could
represent a cheaper intervention with fewer effects than the comparator. Only two of the

11 evaluations found in the literature review performed this assessment 3,

Chapter 2 presented evidence that MRF is clinically effective controlling HTN, DLP and
T2DM, providing a justification for the study. Chapter 3, presented results from the
systematic review concluding that ten out of 11 studies had positive cost-effectiveness
outcomes. However, the transferability to Chile of the data was questionable. Assessing
the quality of these economic evaluations resulted in recommendations that were used as
inputs to develop the protocol of the Polaris trial, particularly the cost-utility analysis
(Chapter 4). For this trial, the MRF methodology was adapted to the Chilean primary care
setting. The methodology, although based on other published methods, included

additional components #8082 The Polaris MRF method requires face-to-face inter-
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professional collaboration, along with a structured evaluation to develop care plans
tailored to patients’ needs. This was possible as there was access to the patients’ official
clinical record. Clinical evaluation was standardised by specific flowcharts to assess
patients’ pharmacotherapy. In the initial phases, the plan prioritised education and
adherence interventions. After this phase, if therapeutic goals were still not achieved,
suggestions were made to GPs regarding pharmacotherapy. To ensure fidelity and
implementation the intervention also included training sessions for pharmacists and the
participation of a PCF. There is evidence that a PCF can positively aid in MRF

implementation *°.

A trial-based cost-utility analysis was developed using the findings of the systematic
review. Results from this analysis classified the intervention as cost-effective in the base-
case analysis. A higher proportion of dominant iterations in subgroups that evaluated
drug-related hospitalisations and patients that had nine or more prescribed medications
was found in the second-order sensitivity analysis. Two other trial-based cost-utility
analyses were found in the systematic review, which allowed comparisons to our trial.
Adibe et al. in a RCT design conducted in Nigeria followed-up patients for 12 months .
Patients with T2DM and prescribed hypoglycaemics were included. Resources evaluated
were the intervention, laboratory test, medications, hospital care, and primary care.
HRQoL was measured with the Health Utility Index questionnaire. Incremental QALY's
of 0.12 were found, while increasing costs by $68.5. An ICER of $571 per QALY was
estimated and was cost-effective in 52% of iterations of the sensitivity analysis. Another
trial was carried out in Brazil with a time horizon of three years. Older adults with HTN
and T2DM were included. Resources evaluated were medications and visits to the GP,
specialists, RN, pharmacists and emergency department. As a result, costs increased by

$69.6 while 1.3 QALY were gained with an ICER of $53.5 per QALY. The trial-based
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evaluation of the Polaris trial found increased benefits gaining 0.063 QALY at a higher
cost of $27.37. This yielded an ICER of $434.4 per QALY. This was achieved with 98.8%
of the iterations in the north eastern quadrant of the cost-effectiveness plane and all
iterations were under the local cost-effectiveness threshold. The rest of the iterations were
considered dominant. A similar trend was observed in previous studies in terms of the
point estimates but our results showed less uncertainty. It is important to note that none
of the previous trials had a cluster design, which might bias the results as GPs can
implement recommendations suggested by pharmacists in other patients ®>%. This is
avoided in an cRCT as the usual care group centres did not have pharmacists involved in

clinical practice.

This trial-based economic evaluation was performed to take advantage of the internal
validity due to the random allocation of clusters in an RCT design *®. It is expected that
using this design, that the observed and unobserved characteristics are comparable
between groups. In terms of generalisability, usual care alone was used as a comparator
to make the evaluation applicable and feasible to the local context. Although the research
design had an established protocol and a methodology for MRF, pharmacists could
determine the prioritisation of interventions according to patients’ clinical situation.
Ultimately, to fully inform a decision from the cost-effectiveness perspective in CVD,
time horizons longer than a year should be tried, ideally through a lifetime. This is
required to capture all outcomes and costs derived from events such as strokes or

myocardial infarctions, but also their clinical sequels may negatively affect HRQoL.

To overcome the study period limitation and to estimate effects over a lifetime time
horizon, a state-transition microsimulation model was developed to extrapolate trial
results *°. This modelling technique was chosen to account for the heterogeneity of the

study’s population which included patients with and without previous stroke or
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myocardial infarction history, a situation that changes CVD risk '°°. Heterogeneity was
also an issue as our sample patients had multiple risk factors as HTN, DLP and T2DM.
The latter has complications on its own with an increased risk of sight problems,
neuropathy and infection, that might lead to foot ulcers, debridement and in severe cases,
amputation of lower extremities °. The model used patient-level data to calculate CVD
risk accounting for events history and age to produce precise estimates 112, Inputs from
the literature to inform utility values and local sources for costs were used 93104,
Importantly, the developed model and methods were externally validated by the Chilean
Ministry of Health, which in the future might have professional and practical applicability

for pharmacists in the primary health care policy in Chile.

Results from the model confirmed the conclusions from the trial-based evaluation with
an ICER of $751 per QALY. Conclusions did not change when different time horizons
were evaluated or one-way and probabilistic sensitivity analyses were performed. Results
were mainly driven by decrease in CVD events and mortality. In the base-case analysis
where a lifetime time horizon was considered, 15.6% of patients in the MRF group would
have died due to a myocardial infarction or a stroke, compared to 21.5% in the control
group. Local published Chilean health statistics reported in 2016 that mortality in older
adults due to these diseases was 17.6%, providing face validity in the model !”. Other
decision models have been published that report on a cost-effectiveness analysis of MRF
against usual care. An evaluation in the Netherlands included a patient population similar
to the Polaris trial but focused their intervention in lipid-lowering therapy '%°. Costs of
the intervention, medication, medical and management were included. Through a Markov
model, it was found that the intervention was dominant against usual care in the overall
population and secondary prevention population. For primary prevention, it was

considered cost-effective with an ICER of €4,585 per QALY. Another study developed a
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Markov model with Canadian data from patients with uncontrolled HTN. This model
used international estimates for the effect of MRF and included end-stage renal disease
as one of the health states '°. The impact of MRF was estimated for HTN control with
data from a meta-analysis of pharmacist services in HTN with 34 out of 39 studies using
MRF. MRF was found to be cost-effective in 100% of the iterations using a 40,000
Canadian dollar (CAD) cost-effectiveness threshold. Compared to the Polaris trial
evaluation, an ICER of $751 per QALY was found driven by gains in 1.12 QALY at an
additional cost of $841. The present study included patients of primary and secondary
prevention and did not assess risk factors control before recruitment. Patients with a
history of CVD have higher risk of recurrence, as when clinical objectives of risk factors
are not reached '°2. Another study also used a Markov model with inputs from two trials
conducted in the United States '°7. Primary and secondary prevention patients were
included and the focus of MRF intervention was HTN control. Subgroups with different
CVD risk that varied in terms of percentage of T2DM patients, smokers, cholesterol
profile, and body mass index were evaluated. Base-case analysis yielded an ICER of
$26,807 per QALY. Probabilistic sensitivity analysis deemed the intervention cost-
effective in 48.6% of the times. The group with the highest risk got the best value for
money with an ICER of $11,493. In the Polaris trial’s model, low uncertainty was
observed compared to this results, showing all iterations of the probabilistic sensitivity
analysis to be in the north eastern quadrant and below the cost-effectiveness threshold. In
our model, it was assumed that the intervention would continue over patients’ lifetime
time horizon, causing augmented costs and effects. This was assumed to emulate the
Chilean CVD prevention program that has periodical consultations over patients’

lifetime. Kulchaitanaroaj et al. study assumed that the intervention was stopped at six
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months and the effects continued for two years '°7. This might directly influence the cost-

effectiveness explaining the difference with our results.

It is interesting to note that both economic analysis reached similar conclusions. The cost-
utility analysis alongside the trial showed that the intervention was cost-effective against
usual care and 1.2% of the iterations as dominant, while in the model’s base-case analysis
all the iterations were cost-effective. Over a lifetime time horizon, one would expect that
these conclusions might change, however they did not. Logically, if positive outcomes
were observed over a year, it would be anticipated that this effect would accumulate over
time, for example in decreasing resource use such as hospitalisations or emergency
department visits. These savings would make MRF to dominate usual care alone in longer
time horizons. The lack of this finding might be explained by taking into account that the
trial evaluation captures effects of the intervention that go beyond reaching therapeutic
objectives of HTN, T2DM and DLP to reduce CVD risk. For example, the model did not
include other health problems such as adverse drug events or comorbidities. These two
issues are relevant, taking into account that the sample population of our trial was
comprised by older adults with five or more medications, and that the most common
recommendation (32.7%) was to stop a medication that was unnecessary or harmful. Both
characteristics, ageing and polypharmacy, have shown to increase susceptibility to

adverse drug events 19519 A

study that addressed this issue in economic terms described
the impact of adverse drug events in older adults as a “substantial” major driver of hospital
costs % In terms of impact in comorbidities, professional pharmacy services in older
adults have achieved cost-effectiveness or dominance in other diseases such as depression
or respiratory conditions '''. Therefore, it is clear that there is a need to capture adverse

drug events and comorbidities not related to CVD in the modelling, although, that would

make the model cumbersome. Model complexity and data requirement would increase
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exponentially particularly for microsimulations where probabilities are estimated
according patient-level data ',

7.2 Limitations

The systematic review only included cost-effectiveness analysis based exclusively on
RCTs. Modelling studies that used effectiveness data from other sources were excluded.
These studies might have provided valuable information even if internal validity could be

an issue due to mechanisms of selection #°.

In our clinical trial, randomisation was performed at the cluster level but not at patient-
level. The differences observed at baseline in the number of comorbidities and
relationship status might affect outcomes. Patients with multimorbidity are associated
with a higher risk of death, disability, deteriorated functional status, HRQoL and adverse
drug events '3, Partners can aid adherence, as shown by a study that deemed marital
status as one of the factors associated with non-adherence in hypertensive patients ',
Nonetheless, these differences between intervention and control patients were controlled
in the regression model and did not have any impact on the results. Cluster attrition was
an issue, as half of the recruited centres withdrew from the study, mostly before patient
recruitment. It appears that pharmacists have to be supported by strategic decisions and
processes to make time for clinical activities. Currently, non-clinical activities dominate
their time and role. If they are to undertake clinical duties they should be supported with
policies that deal with quality assurance, research, human resources development,
medicine information, and medication selection policies *°. In addition, they should have
support in processes such as supply, financial aids, and management. If these issues are
not dealt with, services related to direct patient care will be affected *°. Another limitation
was that we could only get partial access to emergency department visits, specialists’

visits and hospitalisations data due to internal issues outside the research team control.
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Finally, other than the pharmacists, other professionals did not receive training.
Collaboration with other health team members such as GPs is required for a successful
implementation of MRF. However, 92.1% of medication-related recommendations were
accepted by GPs, providing evidence that pharmacists had developed interprofessional

collaborations.

When decision-analytic models are developed, several assumptions need to be made.
International data and estimates from the literature were used when local data and
estimates were not available 1°1°2, For example, Framingham equations to estimate CHD
10-year probability adapted to the Chilean population were reported 2!. This adaptation
was compared to other countries where it was found that the Chilean population had lower
CHD risk 2!. This was not an issue in our model as CVD mortality rates were similar to
reported local values. Another caveat of using the Framingham equation adapted to
Chilean population was that they only estimate CHD, excluding diseases like stroke or
HF. Not evaluating these diseases might lead to a model that under represent the clinical
context of CVD patients. Additionally, as the model is a simplification of reality, it was
not possible to include every disease and the impact of MRF on them. As an example,
CKD can be a consequence of uncontrolled HTN or T2DM and in advanced stages
impacts costs and HRQoL !°°. This was not incorporated in the model due to under
reporting of CKD recognized by the Ministry of Health. Some costs and QALY's had to
be extracted from literature. Utility values from an international catalogue were used to
populate the model as no local data was available '°°. The uncertainty around international
utility scores was tested in a sensitivity analysis and did not change the conclusion. For
unit prices, local government estimates were used !'>. These prices are known to
undervalue resources that in turn underfinance the public health system. This was shown

in a study where only 56% of real costs were covered by reimbursement in hospitals using
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these estimations' '°. Using these unit prices was considered a conservative assumption as

increasing the value of health states would minimise the impact of costs caused by MRF.

A limitation that was common for both our economic analyses was the perspective used.
Although the public health sector perspective is recommended by local guidelines,
societal view might be preferred. This perspective considers all costs and benefits that
can accrue a society. However, narrower perspectives can be used such as third-party
payer, health centre and patient *°. Resources that are usually not included in the health
sector perspective, but are in the societal are out-of-pocket expenses, carers and loss of
productivity. Nevertheless, if the societal perspective were to be used in Chile for
evaluating patients cared under the public system, no health-related out-of-pocket
expenses would accrue, as primary care centres provide free health services such as
consultations and medicines. In terms of informal care, as our evaluation is based in a
trial that required patients to be independent, evaluation of this resource was not be
necessary. Finally, including productivity loss in economic evaluations has been under
debate as the estimations have proven to be troublesome '!”. Usually, productivity loss is
estimated through different methods using paid work as the main input. In the case of
older adults, as they are usually are retired, their activities do not necessarily have an
economic output. Therefore, inclusion in economic analysis is controversial as it
overlooks contribution to society performed in non-paid work (e.g. of informal care,

volunteer work or household work) '8,
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7.3 Transferability

For economic evaluations to be used as inputs of decision making across different settings
or countries, there are different aspects of transferability that need to be assessed ''°.

There are a number of key factors that may affect the transferability of our results.

Usual care was comprised of a multi-professional team composed of GPs, RN, dietitians,
and a coordinator that provide care over a geographically defined population enrolled in
a CVD prevention program and pharmacist or pharmacy technicians outside this team,

29

essentially supplying medications <. Usual care in other studies and countries varies

considerably and sometimes is not fully or not described in the literature 2.

The Polaris trial was focused on HTN, T2DM and DLP in primary care. Usually, patients
that are affected by these risk factors are older adults and our sample reflected this
demographic. Nonetheless, middle-aged adults are also subject to CVD and risk factors.
If results from the Polaris trial were to be used in this middle-aged adult population, they
should account for lower CVD risk and higher potential increased benefits as their life
span is longer than older adults. This would be also potentially prolong their productive

life.

Pharmacists in the intervention group were trained in various topics that included CVD
prevention pharmacotherapy, inter-professional collaboration and Polaris MRF methods.
In Chile, pharmacists are qualified to practice if they study a Bachelor in pharmacy. This
degree is usually centred around pharmaceutical sciences, leaving professional pharmacy
services as a secondary role. Curricula have shifted in many countries toward patient-

centred curriculum and therefore, training might not be necessary for every setting '*°.

Usual pharmacy practice in Chile does not include clinical work, so aspects such as

pathology tests orders or changes in pharmacotherapy have to be overseen by other

186



professionals, usually GPs. This adds costs that could be avoided. Independent pathology
tests orders for example, is a practice used internationally although it is not standardised
21 Two municipalities participating in the Polaris trial gave pharmacists the

responsibility of ordering pathology tests when the patient record did not provide current

time sensitive results. This was done using protocols of current clinical guidelines *°.

In our study, we found a high acceptance rate of pharmacist recommendations by doctors.
A 92.9% of the recommendations made by pharmacists were accepted. As face-to-face
meetings require time from both professionals, costs could be prevented if collaborative
agreements or independent prescribing was implemented. A study in Canada evaluated
the effect of independent prescribing on HTN in primary care. The economic evaluation
found that the intervention was dominant, gaining QALY's while saving 4770 CAD per

patient %2,

We used PCFs as part of the intervention adding costs but we ensured a high fidelity and

implementation rate *°. We believe these added costs would be offset by better outcomes.

7.4 Future directions

This thesis outlines the economic aspects of an impact study of the Polaris MRF method
in the primary care Chilean setting. As positive results were seen, improving benefits at
higher costs but below the cost-effectiveness threshold, this service should be considered
for national implementation. This analysis suggests that patients would benefit if a
pharmacist was added to perform MRF into the existing usual care in primary health care
centres. Furthermore, taking into account that the pharmacy fund scheme includes
pharmacists as a critical component, and has been implemented for the last six years,
these results introduce an argument to expand this scheme to implement pharmacist-led

MRF.
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To ensure that this research can be translated to usual practice, an implementation
program at a national level should be considered to evaluate the real-life impact of this
intervention in a heterogeneous primary care system that cares for urban and rural
settings, indigenous populations, and those with various social determinants of health %°.
Implementation frameworks adapted to the community pharmacy services have been
described which could be applied to Chile '?*. The Polaris trial fits in the development or
discovery phase described by the Framework for the Implementation of Services in
Pharmacy '%. It would be expected that each regional Health Service Administration
explore if this intervention is aligned with their policy objectives. If they deem the service
as suitable, a preparation phase should follow training pharmacists for service provision.
Once the testing phase is over, the full implementation should follow deploying
monitoring, adaptation and improvement strategies. An economic evaluation should be
performed along a pragmatic study to capture real-life outcomes “°. The final goal would
be the routinisation of the service in practice to achieve cardiovascular event prevention
in the long-term '**, Two MRF guidelines based on the Polaris methods have been
published with the Ministry of Health 2126 These are intended to lay the clinical
foundations of the service moving forward as value for money has been proved in two

different analyses presented in this thesis.

It is important to note that this research was performed in a heterogeneous sample that
included patients of primary and secondary prevention with different risk factors. Studies
in patients with higher risk have shown dominance in decision-analytic models. A study
compared subgroups of secondary vs primary prevention finding dominance in the first,
and cost-effectiveness in the second '%°. On the other hand, in the evaluation alongside

the trial it was observed that patients with more than nine prescriptions have more
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iterations that are dominant. Further research should be performed in higher risk patients

or those with more than nine medications.

As discussed in the transferability section, there are elements of this intervention that
limits their potential. To seek approval by pharmacist for every clinical recommendation
or pathology test from GPs adds extra costs. Resource use of pharmacists, GPs and
patients’ time might be optimised if such action can be avoided. Studies that evaluated
independent prescribing or collaborative care models that give pharmacists this added
responsibility under defined and agreed protocols have been shown to be cost-effective
107.122,127.128 " This was done through modelling and showed that MRF plus prescribing

faculties or under collaborative agreements were dominant compared to usual care.

This work is the first cluster randomized controlled trial conducted in Latin America of a
professional pharmacy service. Since 2010, the PAHO has recommended that
pharmacists should move away from a “medication-centred” view to perform clinical
services *°. Several services across different health problems have been studied in other
jurisdictions that might be transferred to the Chilean setting. These services should be
studied evaluating clinical and economic outcomes. For example, a systematic review
found three cost-utility analysis in smoking cessation, one in osteoarthritis, and one in
sleep apnoea screening, and considered them all cost-effective. This might potentially be

assessed and applied in the Chilean setting °.

Patients included in this research are members of the public health care system. It is the
patients’ choice to decide if they want to attend to the private or public setting. It is
recognised that there are socioeconomic and demographic factors such as, sex, age, level
of education, socioeconomic status, that influence this decision (older adults, woman, and
patients lower socioeconomic status)®’. The public sector carries a bigger health burden

for patients that cannot afford private insurance generating inequality. However economic
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evaluations traditionally have the aim of maximising the whole population overall health,
thus, not providing information to policymakers on their effects on equity. “Distributional
cost-effectiveness analysis” aims to assess changes in equity along with cost-
effectiveness, modelling, and evaluating the social distribution of health . This type of

analysis seems suitable for future projects.
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Chapter 8

Conclusions
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This thesis evaluated the international state of the art of economic evaluations of
pharmacist-led MRF acting on HTN, T2DM and DLP. Recommendations drawn from
the systematic review of the literature, contributed to the development of a cRCT for field
work. The trial, named Polaris, aimed to evaluate clinical and economic impact of
pharmacist-led MRF in CVD risk factors. As a product of this trial, and focus of this
thesis, two economic evaluations were performed. The first analysis, a trial-based
evaluation, yielded the intervention as cost-effective with low uncertainty. The second
evaluation was performed through a decision-analytic model and confirmed the results
over a lifetime time horizon.

8.1 Systematic Review

The systematic review found that there is international evidence that pharmacist-led MRF
is cost-effective in outpatients with HTN, DLP and T2DM. Two of the evaluations
deemed MRF as dominant, eight as cost-effective, and one had higher costs with no
benefits. All these studies were trial-based economic evaluations and did not evaluate
long-term outcomes. Transferability issues arose from these evaluations. It was
recommended to perform a cost-utility analysis from the societal perspective, to identify
all relevant resources, to perform uncertainty analysis and to extrapolate results to long-
term outcomes using modelling techniques.

8.2 The Polaris Trial

There was evidence that MRF was clinically effective and value for money in HTN,
T2DM and DLP. A cRCT that studied MRF in the local primary care setting was
instituted. A method of MRF was adapted to the local setting and had three main

components: pharmacists’ training, a Polaris adapted MRF and the PCF.
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8.3 Trial-based Economic Evaluation
A cost-utility analysis alongside the trial was performed. It deemed the addition of MRF

to usual care as cost-effective gaining QALY's at higher costs from the public third-party
payer perspective. Low uncertainty was observed in the cost-effectiveness plane and
acceptability curve. When patients that had hospitalisation data available and more than
nine medications prescribed were evaluated, a cost saving trend was observed increasing
the number of dominant iterations in the uncertainty analysis.

8.4 Decision-analytic Model

A decision-analytic model was developed with a state-transition microsimulation
approach to account for populations’ heterogeneity and extrapolate outcomes to lifetime
time horizon. This is the first published model that uses this analytic approach in the
professional pharmacy services field on CVD. Extrapolated results over a lifetime time
horizon deemed the intervention as cost-effective driven mainly by a 5.9% difference in
mortality due to myocardial infarction and stroke. This conclusion was not changed in

sensitivity analyses.

MRF was deemed as cost-effective through different analyses, with more benefits, and at
costs below the cost-effectiveness threshold. Policy-makers should evaluate the
implementation of MRF in CVD prevention at a national level using these results as
inputs to hold an accountable decisions. If this approach is followed, it should be done
through an implementation framework, using PCFs as a resource to aid in the program
adoption with the final objective of reaching sustainability. Pragmatic clinical and

economic studies should be carried out to evaluate clinical and economic outcomes.
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ClinicalTrials.gov PRS

Protocol Registration and Results System

ClinicalTrials.gov Protocol Registration and Results System (PRS) Receipt

Release Date: January 23, 2020

ClinicalTrials.gov ID: NCT03502109

Study Identification

Unique Protocol ID:
Brief Title:

Official Title:

Secondary IDs:

Study Status

Record Verification:
Overall Status:
Study Start:

Primary Completion:

Study Completion:

Sponsor/Collaborators

Sponsor:

Responsible Party:

Collaborators:

Oversight

U.S. FDA-regulated Drug:
U.S. FDA-regulated Device:
U.S. FDA IND/IDE:

Human Subjects Review:

PUCUTSA1

Pharmacist-led Medication Review With Follow-up on Primary Care
Cardiovascular Older Adult Patients. ( POLARIS )

Randomized Controlled Trial of Pharmacist-led Medication Review With Follow-
up on Cardiovascular Older Adult Patients in Primary Care. POLARIS

January 2020
Completed

January 5, 2018 [Actual]
June 30, 2019 [Actual]
July 31, 2019 [Actual]

Pontificia Universidad Catolica de Chile

Principal Investigator
Investigator; Cristian Plaza [cplaza]
Official Title: Director
Affiliation: Pontificia Universidad Catolica de Chile

University of Technology, Sydney

No
No
No

Board Status: Approved
Approval Number: 2886
Board Name: Comité ético-cientifico
Board Affiliation: Servicio de Salud Metropolitano Sur Oriente
Phone: +56225765163
Email: comiteeticocientifico@ssmso.cl
Address:
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Data Monitoring:
FDA Regulated Intervention:

Study Description
Brief Summary:

Detailed Description:

Concha y Toro Avenue, 3459, Puente Alto, Santiago, Chile.
No
No

Hypothesis: Medication Review with follow-up can improve clinical, health
related quality of life and economic outcomes. To prove this hypothesis a
cluster randomized controlled trial will be held in primary care centres of

the public health system of Chile. Patients of the cardiovascular disease
prevention program, older than 65 years and with poly pharmacy (more

than 5 drugs) will be recruited. Control group will receive usual care and the
intervention arm will have medication review consultations by a pharmacist
every 4 months for one year. Clinical interventions will be made with physician
authorisation. Participating pharmacist will be trained in cardiovascular
prevention pharmacotherapy in the elderly, interview skills and educational
techniques. A practice change facilitator will assist the pharmacist in any
matters regarding the methodology and will asses barriers and facilitators

to the implementation of the medication review with follow-up service. A
personalised plan will be developed for every pharmacist. Clinical outcomes
(blood pressure, HbA1c, LDL cholesterol, overall cardiovascular risk, among
others), number of medications, adherence rate and health-related quality of life
will be evaluated. A cost-utility analysis will be made through the health ministry
of Chile perspective.

This study was approved by the ethics committee from the Metropolitan
Southeastern health service and the University of Technology Sydney (UTS)'s
Human Research Ethics Committee (HREC). All patients are compelled to sign
an informed consent document before the first interview, explaining that they
can leave the study whenever they want without punishment or justification. All
data will be coded and stored without any personal information, to comply with
the Chilean law 19,628 for protection of personal data and 20,584 for rights and
duties of the patients.

Sample size and losses

Sample size was calculated with data from the pilot study conducted between
March and July of 2017. The effect size was determined by the reduction of
CHD risk (0.324). Cluster size was of 24, clustering effect of 1.57, control-
intervention relationship of 1:1, with an 80% of statistical power and type | emror
of 5%. A 20% attrition rate was assumed. With this data the calculated sample
size was 576, with 288 patients and 11-12 clusters in each study group.

In addition, primary care centers will recruit participants following the proportion
of older adults (OA) in the Cardiovascular disease care program (PSCV in
spanish) of each one . If a center gathers more than 10% of the total population,
that center must recruit 10% of the sample in that group.

Study structure

This study will have two stages: stage one is the preparation of the participating
pharmacist in the intervention group and stage two is the development of the
fieldwork.

Training of pharmacists in the intervention group will consist of 15 hours of
topics developed in theory and practice, focusing on the resolution of clinical
cases. The topics will be:

» Study methods.
» Pharmacist-physician and pharmacist-patient relationship.
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« Measurement of vitals (blood pressure, cardiac frequency, weight and
height determination, waist circumference, and capillary glycaemia).

= Communication abilities and health education.

» Geriatrics pharmacotherapy in hypertension, type 2 diabetes mellitus and
dyslipidemias.

Control group will only be prepared in control of vitals and survey application.
Facilitator pharmacist

Facilitator Pharmacists (FAPHA) are pharmacists trained in MRF and
implantation of professional pharmaceutical services. Its main objective is to
conduct a systematic evaluation of implantation factors of the MRF service
in the Polaris program, being positive —facilitators- or negative —barriers- and
to support the pharmacists that provide the service in each individual center
and municipality. Each Pharmacist will be supervised by a FAPHA, who will
conduct weekly evaluations in the initial phase and monthly thereafter during
the followup period.

Each FAPHA will be trained in:

« Medication review with follow-up.

« Pharmacotherapy of chronic diseases in the elderly.

» Analysis of implantation factors of a pharmaceutical service.

» Intervention strategies to overcome barriers and increase facilitators.

Main functions of the FAPHA are:

* To promote the collaborative work between each phamacist and
authorities of the Family health care center (CESFAM in spanish) or
municipality..

» To detect causes of barriers and facilitators of the service in the primary
care center.

» To increase and spread facilitators between primary care centers.

» To overcome barriers by implementing specific action plans in each
primary care center.

« To establish the implementation of MRF service according to the Polaris
method.

» To register the process and analysis in the corresponding data sheet.

Medication review with follow-up (MRF)

MRF will be conducted according to the Polaris methods developed for this
study. Each participant will be interviewed at least seven times, and possibly
more in the intervention group.

Service offer
The MRF service will be offered in two levels:

« Health Service and municipalities: the investigation team will introduce
the program to each health service authorities and to each municipality
(managers of each health care center and health authorities).

« CESFAM: the program will be presented to all health care professionals in
each CESFAM by the pharmacist of that center. If needed, the assigned
FAPHA can support this with the help of the pharmacist in chief.

Invitation to the service

Different methods can be used and will be compared to perform patient
recruitment. This will be defined by each health care center’s availability of
resources. Each method requires that the participants of the study to go to each
interview with all their medications.

The suggested methods are:
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« Primary care center customer service: the invitation to participate in the
study will be made by each center customer service. The investigator team
will prepare a script for the administrative personal to use for recruiting and
a list of patients to be recruited by phone call.

* Pharmacy unit: patients will be recruited in the pharmacy unit by
each participant pharmacist. This will be conducted with spontaneous
recruitment, at the moment of dispensation. In that instance, each
participant should sign the informed consent document.

« Referral of other professionals: patients could be invited to the service
through referral to the pharmacist if they meet the inclusion and exclusion
criteria.

It is suggested to make the community aware of the service by making
presentations of the program in different community instances, like the council
of users of each primary care centre where the patients show their problems
and participate in designing and proposing health practices and services.

Intervention group
Initial interview:

With the data obtained during the pilot study, this interview should last
maximum 30 minutes. The following structure will be followed:

» Review of clinical records and pharmacy registry. This should be
conducted previously by the pharmacist, and should be used to complete
before the interview some of the patient information in the registry like
health problems, prescriptions, laboratory tests and any other relevant
information.

During the first interview, pharmacist will apply the Morisky-green survey of
four questions to determine medication adherence and the EuroQoL 5D-3L
survey to determine perceived quality of life.

Complete review of medications brought by the patient, including
prescription and self-administered drugs. In addition, information about

the use of each medication will be assessed while interviewing, like drug
adherence, knowledge about the medication, reason of the prescription,
signs or symptoms of Adverse Drug Reactions (ADR), among other
information.

Any other relevant information will be registered, and the phammacist must
perform a review of the interview to summarize the topics of interest and to
receive any additional information that the patient considers relevant and
has not been spoken previously.

Invitation to next interviews should be made at the end of every session
and scheduled according their prescription refill, to increase adherence to
the program and to confirm the appointment with the patient. All information
gathered in the first interview will be registered in the MRF profile. After the
initial analysis, patient will be classified in compensation or follow-up stage.

Compensation stage

All patients will be classified in this stage if they are not controlled in their
Hypertension, Type 2 Diabetes Mellitus or Dyslipidemias, to assess the greater
risk of cardiovascular complications. These patients will have a greater number
of interviews and interventions, until they accomplish control of their diseases
or the pharmacist decides that the problem can't be resolved in primary health
care. The frequency of appointments will be the following:

« Uncontrolled Hypertension: interviews and interventions will be every 7-14
days until achievement of blood pressure goal. This will require close work
with physicians and nurses. Once the goal has been reached, the patient
will continue on the follow-up stage.
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* Uncontrolled Type 2 Diabetes Mellitus: interviews and interventions will
be every 7-14 days until achievement of the glycaemic target, controlled
by fasting values and capillary glycaemia in the following 7 days. After an
initial achievement normal values, the patient will have an appointment
every 30 days. Only with confirmation of an HbA1c value in the bellow the
accepted limit, the patient will continue on the follow-up stage.

» Uncontrolled Dyslipidemias: interviews and interventions every 4-6 weeks,
until achievement of lipid goals. Once the goal has been reached, the
patient will be derived to the follow-up stage.

» Special cases: patients in which a moderate or severe ADR is suspected,
or those who present a pharmacological interaction defined as relevant
by the literature, will receive interviews and interventions every 7-14 days
until the issue has been tackled. After that, the patient will be derived to the
follow-up stage.

Follow-up stage

All patients that are controlled in the previously described health problems will
be classified in the follow-up stage, with interviews every four months.

Patients can be moved between both stages when necessary and will be
constantly evaluated in their laboratory results, vitals and clinical signs and
symptoms. Independently of the stage of the patient, all surveys must be
completed every two months.

Study and evaluation phase

This phase consists of a comprehensive analysis of the medications used by
the patient, reviewing aspects of necessity, efficacy and safety.

According to the data of the pilot study, this phase should last about 30 minutes.
After an analysis of the phammacotherapy of the patient, an action plan must

be developed. If it requires a prescription change it must be discussed with a
physician. If an educational plan is developed, it can be implemented directly.
This process should last about 30 minutes, and it could be developed through

a designated physician of the health center or through appointments with each
physician in charge of each patient.

Adverse drug reactions (ADR)

A screening to identify ADR will be conducted in each interview by therapeutic
group and expected ADR in the patient. In this study, ADR will be classified by
the following:

Type according to the World Health Organization (WHO):

« A: Augmented, exaggerated effects from the pharmacological action of the
drug (like hypotension with anti-hypertensive medication).

= B: Bizarre, ADR that can't be explained by the drugs mechanism of action
(like allergic reactions or Steven-Johnson syndrome).

» C: Chronic, associated with a prolonged use of the drug (like
benzodiazepine dependence).

 D: Delayed, like malignancy or teratogenic effects.

* E: End-use, associated with a residual effect after suspension of the drug
(like rebound effect).

Causality through Naranjo's Algorithm:

» Definite
* Probable
« Possible
* Unlikely

Severity classified by the WHO:

- Page 50f 11 -

220



+ Mild: mild clinical manifestations that does not require a therapeutic
intervention or suspension of the drug.

» Moderate: significant clinical manifestations that do not put in risk the
life of the patient, but that require suspension of the drug or additional
therapeutic interventions.

= Severe: important clinical manifestations that threatens the life of the
patient and requires immediate suspension of the drug and urgent
therapeutic interventions.

Each suspected ADR must be reported to the Chilean pharmacovigilance online
system (RED-RAM) of the Public Health Institute of Chile.

Follow-up interviews

Follow-up interviews are defined as any interview after the first, and could be in
compensation or follow-up stage. With the data from the pilot study, follow-up
interviews should last about 20 minutes.

Registry of phase times

All phases should be timed and must be registered by the pharmacist to
determine the duration of the process of MRF. The minimum timed activities
should be:

* Previous review of the clinical records.

= Each interview.

« Time to register all data.

» Time spent while studying the patient and elaborating the action plan.
« Time of the meeting with the physician.

Laboratory exams will be considered as valid if they are not older than six
weeks —three months to HbA1c-. Each pharmacist must manage the exams
orders by their own primary care center policies.

Control group

Control group will receive usual care, with clinical attention of health
professionals like nurses, physicians and dietitians, dispensation of medications
from technicians in the pharmacy unit, and consultation of the pharmacist

if required by the patient. If there is a detection of a medication issue with a
patient, it will be reported to the health center managers so it could receive
usual care. Each patient must have interviews every two months, with seven
points of comparison with the intervention group. In each interview, pharmacist
will register the patient’s vitals, medications and health problems; medication
adherence will be measured through the four questions Morisky-Green test
and QoL by the EuroQoL 5D-3L tests. Time spent in the interview must be
registered. According to the pilot study it should be about 15 minutes.

Economic evaluation

Study perspective The study will be analyzed from the Chilean Ministry of
Health (MINSAL) perspective. We elected to use this, because CESFAM are
public funded institutions and should develop their services following the public
policies of MINSAL.

Therefore, all the intervention related costs that will be included should be
the ones related to public budget, for example, cost of implementation of the
service, cost of development the intervention and any other cost related with
public funding.

Comparators MRF will be compared with usual care as defined above. Time
horizon The costs and benefits will be evaluated for a year to avoid any season-
related bias and to obtain significant changes in QoL, number of medical
appointments, emergency unit visits and hospitalizations, among others.
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Discount rate

Discount won't be applied because of the extension of the study (one year);
therefore the discount rate will be 0%.

Choice of health outcomes

The benefits will be measured through QALY (Quality Adjusted Life Year) . This
analysis is widely used because it reflects the personal perception of patient's
Qol through survey considering also the quantity of life gained with those
values. For the calculation of QALY's we will use the regression-adjusted area
under curve (AUC) method to control for differences in the initial mean values.

This approach allows comparison with other health technologies that also use
QALY as a measure of benefit.

Measurement of effectiveness

The measurement of effectiveness is described above. Measurement and
valuation of preference based outcomes The QoL of the patients will be
estimated using the survey EuroQoL 5D test. Patients will determinate their own
QoL perception, both in a descriptive and a general system with a Visual Analog
Scale (VAS). The descriptive system has five dimensions (mobility, personal
care, daily activities, pain and anxiety/depression); each one has three levels of
gravity. In this section of the survey, the patient must select the level of gravity
according to his/her perception in that day. In the VAS system, the patient must
define his/her personal health perception, ranging it in a scale between 0 and
100, being 0 death and 100 the best health status possible.

Estimation of resources and costs

The resources and cost will be evaluated along the year of study. In accordance
with MINSAL perspective approach, we will evaluate the following:

+ |nitial investment:

» Resource: pharmacists training time for the study.
« Costs: value by hour spent in the training program (determined by the
academic entity).
* Pharmacist’s working time (minutes), measured in Chilean pesos (CLP). «
Resource: time spent in the service.

Time spent in each phase of the service:

* Initial interview.

= Study and evaluation.

« Intervention with the physician.

* Intervention with the patient.

* Follow-up interviews.

» Anything else. o Cost: Pharmacist salary.

Pharmacists are paid according to the Chilean law number 19.378, which
refers and involves primary health care professionals, and determines different
categories and levels for a full-time job (44 hours a week):

« Categories:

« A: Physicians, Pharmacists, Biochemists and Dentists.

« B: Other professionals like Nurses, Dietitians, and Physiotherapists among
others.

« C: superior-level technicians.

+ D: mid-level technicians.

» E: Administrative staff.

* F: cleaning staff and others.

« Each employee begins in level 15 with a fixed salary that can be increased
by two requirements: time (every two years) and training —by doing
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courses in a related area-. When an employee meets these two requisites,
advances to the upper level.

= Employees with diplomas get an increase on their wage. It varies
depending on the duration of the diploma (between 5 and 15%).

Chilean government fixes the minimum wage every year, but allows each
municipality to determinate their own salaries as long as they are higher than de
minimum. Therefore, the wage of each municipality will be used for the analysis.

There are bonifications given by the municipalities for different responsibilities.
This bonifications will not be considered because they don’t represent extra
cost for the intervention.

* Medications:

» Resource: quantity of medications dispensed during the study time
obtained from the records from each primary care center.

* Cost: prices of medications are determined according to the Chilean
national supply center (CENABAST in Spanish).

» Emergency visits: registered the year before the study and during the
intervention.

» Resource: Hospital urgency records, obtained from each hospital.

» Hospital admissions: registered the year before the study and during the
intervention.

* Resource: number of hospital admissions, obtained from each hospital.

» Costs: MINSAL has fixed prices according to diagnosis called GRD (group-
related diagnosis).

This information will be used to determine if the patient was admitted by a drug-
related problem (DRP). The evaluation will be conducted by three physicians,
specialists in internal medicine according to Malet-Larrea et.al methods. The
following information of the patient will be provided to the evaluators:

- Age.

* Gender.

= Health problems.

- Status of the health problems.
* Prescribed medication.

« GRD.

The specialists in internal medicine will answer yes or no; if he/she considers
that the cause of the hospitalization was a DRP. Two yes answers are required
to establish a positive causality. Cohen’s kappa index will determine the
inter-rater agreement and Fleiss’s kappa index will be used for reliability of
agreement between all raters

« Facilitator Pharmacist

» Resource: time spent in transport between visits, planning and intervening
with each pharmacist participant in the study and registration of the
process.

» Cost: FAPHA costs will be determined by their own salaries.

Currency, price date, and conversion The costs and resources will be measured
during 2017 and 2018. All the analysis will be conducted in CLP. Year 2019 will
be used as baseline year.

The ICER (incremental cost-effectiveness ratio) will be determined for each
scenario, discounting the cost and benefits of usual care from the intervention
group according to the following formula: ICER = (Intervention Costs — Control
Costs) / (QALY of intervention — QALY of control) Uncertainty will be determined
through bootstrapping to evaluate the variability of the outcomes by conducting
non-parametric estimations in 5000 different cases. Bootstrapping results will

be visualized in a cost-effectiveness plot, and an acceptability curve for different
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QALY prices. All patients who complete the four interviews will be considered in

the analysis.

Conditions

Conditions: Cardiovascular Diseases
Medication Adherence

Drug Use
Hypertension

Type 2 Diabetes Mellitus

Dyslipidemias

Keywords: Medication review

Pharmacist

Medication therapy management
Cardiovascular diseases

Economics
Elderly
Primary Care

Study Design
Study Type: Interventional

Primary Purpose: Health Services Research

Study Phase: N/A

Interventional Study Model: Parallel Assignment

Number of Arms: 2

Masking: Single (Participant)

Each participant will sign an informed consent, without knowing that there is

another group of patients.

Allocation: Randomized

Enrollment: 340 [Actual]

Arms and Interventions

Amms

Assigned Interventions

Experimental: Intervention group

conducted by a trained pharmacist.

Medication review with follow-up every 2 months,

Medication review with follow-up

Medication review with follow-up: trained

pharmacists will conduct consecutive medication
reviews by detecting and resolving drug related
problems, educational interventions and applying
pharmacotherapy changes made in collaboration with
physicians.

Other Names:
« Pharmaceutical care

« Pharmacotherapy follow-up

No Intervention: Control group
Usual care by physicians, nurses and dietitians.
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Qutcome Measures

Primary Outcome Measure:

il

4.

Patients with controlled hypertension, type-2 diabetes or dyslipidemia
Proportion of patients with controlled diseases by the chilean government treatment goals. Results will be presented
for each disease as Odds ratio for achieving goals in control and intervention group.

[Time Frame: 12 months]

Quality of Life (QoL) by 5 dimensions.
Measured by the EuroQol-5D-3L five dimension test. Each dimension will be presented individually.

[Time Frame: 12 months]

Incremental Cost-Effectiveness ratio (ICEr)
Calculated by the difference in costs between groups, divided by the difference in effects.

[Time Frame: 12 months]

Quality of Life (QoL) by visual analog scale (VAS)
Measured by the EuroQol-5D-3L VAS test, where 0 is the worst and 100 is the best possible health status by personal
perception.

[Time Frame: 12 months.]

Secondary Outcome Measure:

5

Blood pressure (SBP and DBP).
Mean systolic and diastolic blood pressure levels in each group (in mmHg).

[Time Frame: 12 months]

. Fasting glycemia (FG)

Mean blood glucose levels with at least 8 hours of fasting (in mg/dL).

[Time Frame: 12 months]

Glycated hemoglobin (HbA1c)
Percentage of glycated hemoglobin in diabetic patients (in %).

[Time Frame: 12 months]

Lipid profile
Mean total cholesterol, LDL-C, HDL-C and Triglycerides (TG) levels in blood (in mg/dL).

[Time Frame: 12 months]

Serum electrolytes
Mean K+ and Na+ serum levels in each group (in milliEquivalent/L).

[Time Frame: 12 months]

10. Glomerular filtration rate (GFR)

Mean GFR values by the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation.
[Time Frame: 12 months]

11. Costs of the interventions

Calculated costs in the intervention group versus the control group.

[Time Frame: 12 months]

12. ACR (albumin-creatinine ratio)

Mean ACR values in each group (in mg/g).
[Time Frame: 12 months]
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Eligibility
Minimum Age: 65 Years
Maximum Age:
Sex: All
Gender Based: No
Accepts Healthy Volunteers: No
Criteria: Inclusion Criteria:

= Age 65 or older.

= Polyphamacy, defined as five or more chronic prescribed medications.

* Independent or independent at risk, classified by the chilean scale of
autonomy for older adults (EFAM in spanish).

* Included in the Cardiovascular Primary Care Program.

Exclusion Criteria:

« Low Cardiovascular Disease Risk (CVDR).
« Participants of the pilot study.
* Risk of dependency or dependent by the EFAM.

Contacts/Locations

Central Contact Person: Cristian Plaza, PhD
Telephone: 56226864034
Email: jplaza@uc.cl

Central Contact Backup:
Study Officials:

Locations: Chile
Pontificia Universidad Catdlica de Chile, Facultad de Quimica.
Santiago, Chile, 7820436
Contact: Francisco Martinez Mardones, Mr. 56224854198 fimarti3@uc.cl
Sub-Investigator: Francisco J Martinez Mardones, Mr.
Sub-Investigator: Antonio O Ahumada Canale, Mr.
Principal Investigator: Shalom C Benrimoj, PhD
Principal Investigator: Victoria Garcia-Cardenas, PhD
Sub-Investigator: Roberto Ebensperguer, PhD

IPDSharing
Plan to Share IPD:

References
Citations:
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