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Abstract

Obijective: To defermine the effectiveness of a pharmaceutical care
infervention based on the CMO methodology (Capacity, Motivation and
Opportunity) in improving primary adherence to concomitant treatment in
HIV+ patients on antiretroviral treatment.

Method: This was a longitudinal prospective multicenter study carried
out between September 2019 and September 2020, which included
HIV+ patients older than 18 years who were on antiretroviral treatment
and were faking concomitant medications. Demographic, clinical, and
pharmacotherapeutic variables were collected. As required by the CMO
methodology, all patients were followed for 6 months and stratified into
three levels of care. Individualized pharmaceutical care was provided
according fo the interventions established for each level. At every consul-
tation, a motivational interview was conducted based on each patient’s
alignment with and achievement of their pharmacotherapeutic objectives.
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Resumen

Objetivo: Determinar la efectividad de una infervencién farmacéutico,
basada en la metodologia CMO (Capacidad, Motivacién, Oportuni-
dad), para mejorar la adherencia primaria al tratamiento concomitante en
pacientes VIH+ en trafamiento anfirrefroviral.

Método: Estudio longitudinal, prospectivo, multicéntrico, realizado entre
septiembre de 2019 y septiembre de 2020. Se incluyeron pacientes
VIH+ mayores de 18 afios, en trafomiento anfirretroviral v prescripcion de
farmacos concomitantes. Se recogieron variables demogréficas, clinicas
y farmacoterapéuticas. Se realizé atencién farmacéutica durante & meses
segun el modelo CMO en cada paciente, basado en su nivel de estra-
tificacion y las infervenciones establecidas para cada umbral. En cada
consulta se realizo una entrevista motivacional basada en el alcance de los
objetivos farmacoterapéuticos para cada paciente. Para desarrollar el pilar
de oportunidad se cred y desarrollé la web: www.proyecto-pricmo.com.
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A website was developed to deal with the opportunity pillar. The main
variable was the percentage of patients considered primary adherents to
the prescribed concomitant medication. Adherence over the six months
prior to the study was compared to adherence at the end of the study.
Additionally, the percentage of patients considered secondary adherents
fo concomitant freatment and antiretroviral treatment during the & months
prior to the start of the study was compared fo the percentage of such
pafients af the end of the study. Adherence was measured based on
dispensation records and specific validated questionnaires. Patients were
only considered adherent if they were deemed adherent by both methods.
Results: A total of 61 patients were included in the study, /2% male.
Median age was 53 years and the median number of concomitant drugs
prescribed was 7. A total of 60.6% of patients were polymedicated. The
percentage of patients considered primary non-adherent was 52.5% at
baseline (n = 32) and 4.9% [n = 3, p < 0.001) at the end of the study.
Secondary adherence to both concomitant medication (41.6% vs 88.3%)
and antiretroviral freatment (85.2% vs 95.1%) improved at the end of the
study (p < 0.0001).

Conclusions: Pharmaceutical care based on the CMO methodology
significantly improved both primary and secondary adherence to conco-
mitant drugs and to antiretroviral treatment.

Introduction

According to the ABC European Consensus, adherence fo freatment
involves active, cooperative, and voluntary involvement of a patient in
following the recommendations made by the healthcare providers in charge
of their care. The process comprises three steps: initiation, which is the
moment the patient takes the first dose of the prescribed drug; implemen-
fation, which is related to the extent to which the prescription regimen is
complied with; and discontinuation, which happens when the patient stops
taking the prescribed medication for whatever reason'.

Adherence is a key factor for achieving successful freatment outcomes,
especially in the case of chronic conditions. Generally specking, the worse
the adherence, the worse the health outcomes and, therefore, the patients’
quality of life. Adherence is also a critical determinant of healthcare
costs.

Some authors have in the last few years taken a different view of adhe-
rence and the way it should be approached'. Against this background, the
concept of primary adherence has come about as a complement to the
classical form of adherence, which has now come to be called secondary
adherence'. This means that primary non-adherence (PNA) can be defined
as the failure on the part of the patient to collect the prescribed medication
from the pharmacy shortly after it is prescribed. This constitutes a significant
deviation from the expected pharmacological plan. Prevalence of PNA
has been analyzed by various studies in the course of the last decade,
especially in patients with chronic diseases (diabetes, hypertension, asthma,
etc.)**. Borrego et al.> showed that the prevalence of PNA among patients
living with HIV (PLHIV) in Spain was of one-third. This negatively impacts the
achievement of pharmacotherapeutic goals in these patients, particularly in
this day and age when HIV+ individuals are getting to grow older, which
makes them more prone to develop a higher number of comorbidities than
observed in the non-HIV population®”.

The new definition of pharmaceutical care (PC) advocates the parti-
cipation of pharmacists in mulfidisciplinary feams to achieve the goals of
pharmaceutical therapy through longitudinal follow-up and interventions
guided by the clinical complexities shown by each individual patient. This
methodology, inspired by the so-called CMO model, responds to the three
basic pillars of PC: strafification (Capacity), pharmacotherapeutic goals
[Motivation), and incorporation of new technologies fo sustained patient
follow-up (Opportunity)8?.

Various studies have shown that application of this work methodology to
these patients leads to improved health outcomes and an enhanced clinical
experience. However, no study has as yet analyzed its pofential effect in
addressing PNAI12,

The purpose of this study was to estimate the effectiveness of PC, as
based on the CMO methodology in addressing PNA fo concomitant
treatment in PLHIVs receiving active antirefroviral tfreatment (ART). Secondary

La variable principal fue el porcentaje de pacientes considerados adhe-
rentes primarios a la medicacién concomitante prescrita, comparando
los & meses previos al estudio, frente al mismo valor al finalizar el estu-
dio. Adicionalmente, se compard el porcentaje de pacientes adherentes
secundarios al fratamiento concomitante y ol tratamienfo antirretroviral
durante los 6 meses previos al inicio del estudio frente al mismo valor en
los pacientes al finalizar el estudio. Para medir la adherencia se conside-
raron dos métodos: regisfros y cuestionarios validados especificos. Solo
se consideraron adherentes si lo fueron a ambos métodos.
Resultados: Se incluyeron 61 pacientes. El 72,0% fueron hombres, con
una mediana de edad de 53 afios. La mediana de farmacos concomitan-
tes fue de 7. EI 60,6% de los pacientes tenian presencia de polifarmacia.
El porcentaje de pacientes considerados no adherentes primarios basal-
mente fue del 52,5% (n = 32), mientras que a la finalizacién fue del 4,9%
(n =3, p<0,001). Tanto la adherencia secundaria a la medicacién con-
comitante (41,6% versus 88,3%) como al tratamiento antirretroviral (85,2%
versus 95,1%) mejoraron al finalizar el estudio (p < 0,001).
Conclusiones: La intervencion farmacéutica basada en la mefodolo-
gia CMO mejoré significativamente tanto la adherencia primaria como
secundaria a la medicacién concomitante y la secundaria al tratamiento
antirrefroviral.

goals included an estimation of the effectiveness of PC in improving secon-
dary adherence to ART and fo its concomitant treatment.

Methods

This was a longitudinal prospective multicenter study based on a sfruc-
tured healthcare intervention carried out between September 2019 and
September 2020.

The study included PLHIVs older than 18 years of age who had been
on ART for at least one year before inclusion. They were required to have
been prescribed concomitant medication to ART by any docfor at least
6 months before initiation of the study and again af the beginning of the
investigational period. All patients were required fo give their informed con-
sent o participate in the study. Patients parficipating in clinical trials that fully
overlapped the follow-up period were excluded as were pregnant women
and subjects refusing to sign the informed consent form.

The following demographic variables were recorded: age, sex, risk of
confracting the disease and economic status [good, poor or very poor),
relationship with healthcare providers (good, poor or very poor), understan-
ding of the treatment and the condition [good, poor and very poor); clinical
parameters (baseline parameters and those associated with HIV|: plasma
viral load (copies/ml), CD4 count (cells/mcl), CD4/CD8 ratio, choleste-
rol (mg/dL), HDL cholesterol (mg/dL), triglycerides (mg/dL), HbAlc (g/dl),
blood pressure (mmHg); and pharmacotherapeutic variables such as ART
prescribed during the study, type and number of concomitant medications,
and presence or otherwise of polypharmacy (defined as the prescription of
> 5 drugs a day)?.

Each subject was followed up for a mean of six months after inclusion.
Patients who failed to show up for two consecutive pharmacotherapeutic
follow-up appointments were removed from the study and classified as lost
fo follow-up, not being replaced by another subject.

All patients were followed up using the CMO methodology (Figure 1). At
the oufset, patients were stratified info three levels, according to the criteria
defined in the model developed by the Spanish Society of Hospital Phar
macists (SEFH) for PLHIVs'#. The type of PC administered was more or less
infensive as a function of the interventions defined for each level of care.
At each facetoface appointment at the hospital pharmacy department, a
motivational inferview was conducted to help patients achieve their indi-
vidual pharmacotherapeutic goals, as a function of the evolution of their
condition and their previous experience with the prescribed medications.
The motivational inferview was made up of two parts. The first part was
devoted fo identifying cases of potential resistance fo treatment, helping
patients identify any inappropriate behaviors, and reinforce their positive
behaviors. In the second part patients were asked 1o reflect on their poten-
fial resistances with a view fo helping them overcome them. At each inter
view, the patient's pharmacotherapeutic goals were (reJevaluated and, if
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Figure 1. Patient follow-up algorithm.
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appropriate, new goals were set by consensus between the patient and the
medical team in charge of the case.

To develop the opportunity pillar, a specific (currently nonoperational)
website was created (www.proyecto-pricmo.com) (Figure 2), which inclu-
ded a series of informative confents on the importance of adherence, with
videos, infographics, diptychs, links to other websites, arficles and other
relevant contents. This ool was available and kept constantly updated
throughout the project to ensure that patients could access the materials
published at any time, according to their level of digital literacy.

Several ways of confacting their hospital pharmacists were made avai-
lable to study participants telephone, e-mail etc.] so that they could af any
time clarify their doubts about their freatment.

The main variable was the percentage of patients considered to be
primary adherents fo the concomitant medication prescribed at baseline.
Adherence over the previous six months was compared with adherence at
the end of the studly.

Primary adherence was defined as filling the prescribed medication af
the community pharmacy within 14 days.

To achieve the secondary goal of the study, the percentage of patients
considered secondary adherents to concomitant treatment over the six
months prior fo the initiation of the study was compared with the percentage
of secondary adherents at the end of the study.

Figure 2. Snapshot from the website used for the study.
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Secondary adherence to concomitant freatment was defined as the tofal
number of days patients took the medication in accordance with the guide-
lines provided by the prescribing physician during the follow-up period®. To
determine adherence, an analysis was made of the community pharmacy
dispensation records (adherence was considered to occur only if the adhe-
rence/multiple dispensation interval ratio was higher than 90%] and of the
score obtained on the e-ARMS questionnaire’®.

A comparison was also made between the percentage of patients
adhering to ART over the previous six months and at the end of the study.
Adherence was evaluated by means of the outpatient dispensation records
(adherence was considered to occur only if the adherence/multiple dispen-
sation interval rafio was higher than Q0% and the score on the validated
SMAQY questionnaire was positive).

The dafa on the concomitant treatment as well as the corresponding dis-
pensations af the community pharmacy were obtained from the IT systems of
the different participating hospitals. The remaining variables were obtained
in the course of the face-to-face interviews at the outpatient facilities of the
parficipating hospital pharmacies and from the patients’ unified medical
records.

As regards the statistical analysis of the data, quantitafive variables were
summarized with means and standard deviations, or with medians and P25
and P75 percentiles for asymmetrical distributions; quantitative variables
were summarized with frequencies and percentages. Student's t test was
used to compare the means of the quantitative variables and the Wilco-
xon singed-rank test was used to compare related samples. Normality of
the data had been previously determined using the Kolmogorov-Smirnov
fest fo decide whether parametric or non-parametric tests should be used.
McNemar's test was used to analyze the relationship between quantitative
variables. The relationship between the different quantitative variables was
esfablished using Spearman'’s correlation coefficient; the Mann-Whitney U
test was used for unrelated samples. The data was analyzed using the
R studio v 1.1.456 software package.

The study was approved by the Research Ethics Committee of the Seville
South Health Area (1841-N-17).

Results

A total of 65 patients were recruited for the study, of which 61 were
finally included in the statistical analysis as four were lost to follow up.
The baseline characteristics of the study subjects are shown in table 1.
Seventy-two percent of the sample were male, with a median age of
53 years (IQR: 51-58]. Patients were receiving different drug combinations
as ART: two reverse franscriptase inhibitors [RTIs] + an infegrase inhibi-
tor: 42.6%; two RTls + a non-nucleoside reverse franscriptase inhibitor
(NNRTI): 16.4%, two RTls + a protease inhibitor: 11.5%; other single/
multiple therapies: 29.5%. During the follow-up period three clinically moti-
vated changes were introduced in the drug combinations administered.
The ART regimens administered thereinafter were as follows: two RTls +
an infegrase inhibitor: 47.5%; two RTls + an NNRTI: 11.5%, two RTls + a
protease inhibitor: 11.5%; other single/multiple therapies: 29.5%. No sta-
fistically significant differences were observed regarding the prescription
percentages.

The median of concomitant drugs used was 7 (IQR: 5-8). The most
common concomitant freatments included: lipid-lowering drugs, anxiolyfics
and hypnotics, and antihypertensives (Figure 3). A total of 60.6% of patients
were polymedicated.

As regards the main variable of the study, the percenfage of patients
considered primary non-adherents at baseline was 52.5% (n = 32), while
at the end of follow-up the percentage fell 1o 4.9% [n = 3, p < 0.001).
The evolution of secondary variables related to adherence o concomitant
freatment and to ART are shown in figure 4. Significant improvements were
observed in the two cases at the end of follow-up (p < 0.001).

Discussion

The present study showed that a pharmaceutical intervention based on
a stratification of patients, a motivational interview, and the use of new
technologies can improve adherence to concomitant medication in PLHIVs
on active ART.
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Table 1. Baseline characteristics of patients included in the study

N =61

R —
Male sex N (%) 44 (72)
Medionoge O] 53.7)
HIV dao N
Transmission

Sexual 36 (59.0)

Parenteral 25 (41.0)
Undetectable viral load 57 (93.0)
CD4 count > 300 cells/ul 54 (89.0)
CD4/CD8rafo <1 21460
CMO assessment e
Stratification level

Level 3 (< 18) 50 (82.0)

Level 2 (18-32) 11 (18.0)

Level 1 (> 32) 0(0.0)
Poor or very poor socioeconomic or professional situation N (%) 8 (13.1)
Poor or very poor relationship with healthcare providers N (%) 0 (0.0)
Poor or very poor understanding of the freatment 9(14.8)
and the condifion N (%) e ]
Analytical variables at baseline N (%) . .. .
Cholesterol > 250 mg/dL 11(18.0)
Triglycerides > 200 mg/dL 8(13.1)
HDL (45 mg/dl in males and > 55 mg/dL in females) 25 (47.5)1
HbAlc > 7 g/dL 3(6.5)*
5>160/100mmHg 1422.6)
Previous adherence N(%) |
Secondary adherence to ART: Non-adherents 9(14.8)
lS\Iecondary adherence to concomitant treatment: 35 (58.3)

on-adherents

Primary adherence to concomitant freatment: Non-adherents 32 (52.5)

Tmeasured only in 57 (93.4] patients; *measured in 46 (75.4) patients; fmeasured
in 52 (85.2) patients.
ART: anfiretroviral treatment; BP: Blood Pressure; HDL: High Density Lipoprotein;

IQR: inferquartile range.

Figure 3. Concomitant freatments prescribed to the patients in the studly.

Figure 4. Evolution of secondary concomitant and antirefroviral treatment adhe-
rence variables during the studly.
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According fo the literature, PNA in patients with chronic conditions may
be associated with varying levels of prevalence depending on how PNA
is defined, the confext where it is applied and the methodology used, In
spite of this, most authors seem 1o agree that it stands around 20%'®. When
looking at the most commonly used medications, PNA is around 25% for
lipid-lowering, osteoporosis and antiasthmatic drugs; 16% for antihypertensi-
ves, 12% for anfidepressants, and 10% for anfidiabetics'*?°. The majority of
these drugs were part of the concomitant medication regimens prescribed
for the population included in the present study, although PNA for these
drugs was considerably higher at baseline, which is indicative of the com-
plexity of addressing PAS in this patient population as well as the promise
offered by the results obtained.

According to the literature, adherence in the chronic setting is influen-
ced by several factors, including socioeconomic factors fe.g., being in
work or unemployed), those related to the individual healthcare system
(e.g., access to medications or relationship with healthcare providers),
with the condition [e.g., presence of symptoms) or with the patient them-
selves [e.g., educational or cognitive aspects, beliefs and attitudes toward
health]. More specifically, in the case of PLHIVs —particularly those of
advanced age— the growing dependance on multiple medications and
the increasing complexity of drug treatments are frequently associated
with non-adherence to concomitant medication?'?2. Both those factors
were observed in our study: median patient age exceeded the 50-year-
old threshold set for successful treatment of older PLHIVs”®, and the per
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centage of patients on polypharmacy (60%) was also higher than what is
normal for Spain?.

Several authors have proposed specific inferventions to avoid PNA in
specific types of patients. In the last few years such interventions have focu-
sed on the incorporation of new technologies fo patient follow-up (e.g.,
SMS reminders) even in the context of randomized clinical trials?4. Other
authors have resorted to cellphone calls or specific apps as tools to bring
home the importance of an accurate diagnosis and timely initiation of the
appropriafe freatment in order fo ensure primary adherence??. The role of
the motivational interview has also been increasingly identified with signifi-
cant benefits in patients with chronic conditions?2?.

Given the increasingly complex and multidimensional nature of PLHIV
treatment, the present study resorted fo a different approach, which was
based not only on a multidisciplinary methodology or a specific thera-
peutic tool or enhancement such as new technologies or motivational
inferviews but, above all, on understanding the individual characteristics
of each subject and designing individualized longitudinal inferventions fai-
lored fo their complexity?:3°. This was possible thanks fo the strafification
carried out, which took into account the influence of different variables
broken down info specific health domains for each individual. This made
it possible to provide patients with individualized care, whose infensity
could be adjusted over time. This methodology had been used in previous
studies, where it showed ifself to lead to improved health outcomes as a
result of enhanced secondary adherence fo concomitant freatments'®!. To
the best of our knowledge, this is the first study that used a specific web-
based environment, with both written and visual materials, to reinforce the
message even further. This has made it possible 1o focus all atfention on
the patient rather than on any problems related with their medication, the
priority being the prompt achievement of the pharmacotherapeutic goals
of each patient type in the study. The result has been a significant impro-
vement in secondary adherence both o concomitant medication and to
ART, where baseline adherence was already high.

This study presents with several limitations. Firstly, there was only an
infervention group, without a control group. Given the growing expansion,
understanding, and adoption of the CMO model by hospital pharmacists,
and the results of the studies conducted in the last few years, it was thought
that inclusion of a control group could lead fo some degree of subject bias
as interventions would be likened. For that reason, it was considered that
the best way of analyzing the influence of the pharmaceutical intervention
was a before-and-after design where each patient was their own control.
In addition, the follow-up period used in the study (6 months) is a relatively
short period in the lifetime of a PLHIV on chronic freatment. However, from
a methodological point of view, & months is long enough to determine the
impact of a structured healthcare intervention and to plan for and achieve
the goals established for a specific period in the lifefime of these patients,
as these are dynamic and are influenced by the different health domains
they manifest.

In view of the lack of any classification to that effect in the literature,
no investigation was made into the reasons why patients were not pri-
mary adherents to the medication (e.g., mistrust of diagnosis, high cost of
treatment, incompatibility with lifestyle, etc.). As such information was una-
vailable for the period prior fo the infervention, and there was no published
classification to go by, a decision was made to focus exclusively on pre-
valence.
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