International Journal of
Environmental Research

and Public Health

Article

Evaluation of Cardiovascular Pharmacotherapy Guideline
Adherence and Risk Factor Control in Portuguese Community
Pharmacy Patients

3

Anabela Fonseca !, Tacio de Mendonga Lima 2*{0, Fernando Fernandez-Llimos 37,

Maria Margarida Castel-Branco

check for
updates

Citation: Fonseca, A.; Lima, T.d.M.;
Fernandez-Llimos, F.; Castel-Branco,
M.M.; Figueiredo, I.V. Evaluation of
Cardiovascular Pharmacotherapy
Guideline Adherence and Risk Factor
Control in Portuguese Community
Pharmacy Patients. Int. ]. Environ.
Res. Public Health 2022, 19, 6170.
https://doi.org/10.3390/
ijerph19106170

Academic Editor: Paul B. Tchounwou

Received: 11 April 2022
Accepted: 17 May 2022
Published: 19 May 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

L4 and Isabel Vitéria Figueiredo 4

Pharmacology and Pharmaceutical Care Laboratory, Faculty of Pharmacy, University Coimbra,

3000-548 Coimbra, Portugal; anabelafon@gmail.com (A.E.); mmcb@ci.uc.pt (M.M.C.-B.); isabel@ff.uc.pt (LV.E)
Department of Pharmaceutical Sciences, Federal Rural University of Rio de Janeiro,

Seropédica 23897-090, R], Brazil

Laboratory of Pharmacology, Department of Drug Sciences, Faculty of Pharmacy, University of Porto,
4050-313 Porto, Portugal; fllimos@ff.up.pt

4 Coimbra Institute for Clinical and Biomedical Research (iCBR), 3000-548 Coimbra, Portugal

*  Correspondence: taciolima@ufrrj.br

Abstract: Background: Cardiovascular disease (CVD) remains the leading cause of death worldwide.
Assessing the patients” CVD risk, controlling the risk factors, and ensuring the guideline-adherent car-
diovascular pharmacotherapy are crucial interventions to improve health outcomes. This study aimed
to evaluate the potential of pharmacists to improve the adherence to pharmacotherapy guidelines
and the achievement of risk factor goals among patients who attended a community pharmacy. Meth-
ods: We conducted a single-center cross-sectional study. We performed in-pharmacy point-of-care
testing, blood pressure and anthropometric measurements, and reviewed patients” pharmacotherapy,
based on European Society of Cardiology guidelines. Results: Of the 333 patients, 63.1% were in
the high/very high risk category, 91.9% showed at least two modifiable risk factors, and in 61.9%
of patients the cardiovascular pharmacotherapy was non-adherent to the current guidelines, fail-
ing to reach treatment goals. The lipid-lowering therapy was the least guideline adherent, with a
suboptimal use of statins. However, we found no statistically significant difference between the
guideline-adherent and the non-adherent group in terms of risk factor control. The pharmacist
recommended 603 interventions to adhere to the guidelines. Conclusions: Community pharmacists
are able to identify opportunities to optimize cardiovascular pharmacotherapy and support the
patients to achieve cardiovascular risk factor goals, based on evidence-based guidelines, contributing
to the improvement of CVD management.

Keywords: cardiovascular diseases; risk assessment; guideline adherence; pharmacists; dyslipi-
demias; hypertension; diabetes mellitus; cross-sectional studies; Portugal

1. Introduction

Cardiovascular disease (CVD) remains the leading cause of death worldwide, as
17.79 million people died from CVD in 2017 [1]. Assessing the global CVD risk in the
individuals and controlling their CVD risk factors, such as dyslipidemia, hypertension,
diabetes, tobacco use, obesity, physical inactivity, harmful alcohol use, and unhealthy diet,
is important to adequately manage patients and cardiovascular events [2]. Cardiovascular
pharmacotherapy plays a major role in the management of CVD and CVD risk factors and
has proven to be the most beneficial intervention [3]. However, although being on cardio-
vascular pharmacotherapy, many patients do not achieve their risk factor goals, showing
that CVD risk is not adequately addressed. Adherence to cardiovascular pharmacotherapy
guidelines is associated with improved outcomes in primary and secondary cardiovascular
prevention and reduces CVD [4-6].
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Many studies have supported the involvement of pharmacists as healthcare providers
in managing patients with hypertension, diabetes, and dyslipidemia and in optimizing
CVD outcomes, by detecting uncontrolled cardiovascular risk factors, suboptimal and
non-guideline-adherent pharmacotherapy [7,8], and by performing medication review to
optimize drug use [9,10].

The increasing prevalence of chronic conditions in Portugal has profound conse-
quences on the national healthcare service, requiring a shift in the current healthcare model.
The Portuguese community pharmacist’s scope of practice was expanded in 2018 to include
new services routinely provided and enforced by law: nutrition appointments; therapy
adherence programs, medicine reconciliation, services utilizing multicompartment aids,
and education programs on the use of medical devices; performance of rapid tests for
HIV, HCV, and HBYV screening (point-of-care tests), including pre-and post-test counseling
and referral of positive cases to hospital care; and basic nursing services [11]. Pharmacies
may also promote campaigns and programs for health literacy, disease prevention, and
healthy lifestyle promotion. Most Portuguese pharmacies perform point-of-care tests that
enable CVD risk evaluation. These services are freely priced by pharmacies and paid out
of pocket by users, but there are no publicly available data on the number of services or
pricing [12]. We have already demonstrated that community pharmacists play a relevant
role in providing cardiovascular risk screening and detecting CVD risk factors and at-risk
customers [13]. Currently, limited research on the use of guideline-based cardiovascular
therapy exists in Portugal. Thus, the objective of this study was to evaluate the opportu-
nities pharmacists have in detecting non-adherence to cardiovascular pharmacotherapy
guidelines and uncontrolled risk factors in community pharmacy patients and to demon-
strate the role pharmacists can play in improving the quality of care through optimization
of cardiovascular pharmacotherapy.

2. Materials and Methods
2.1. Study Design and Data Collection

A single-center, cross-sectional study was conducted to evaluate the cardiovascular
pharmacotherapy guideline adherence and risk factor control. The enrollment process
occurred in a community pharmacy in a central Portuguese city. All the customers who
entered the pharmacy during a 70-h working week (Monday through Saturday) were
registered with name, date of birth, and telephone number. Then, the pharmacist contacted
each pharmacy customer over the phone and made an invitation to participate in the
study. The pharmacist performed a CVD risk assessment for the participants who agreed to
participate in the study in a dedicated counseling room, where privacy could be maintained
within the pharmacy with no interference by routine pharmacy processes, for seven months.

The inclusion criteria for this study were customers who were on cardiovascular
pharmacotherapy. The customers who were not on cardiovascular pharmacotherapy were
included in a screening program [13]. The exclusion criteria were customers younger than
18 years, pregnant customers, or mentally disabled persons who were unable to consent.
To avoid any selection bias, the pharmacist contacted each customer and used a standard
invitation speech in every phone call, clarified possible doubts, scheduled an appointment
for data and sample collection, and informed the customer about the requirement to
maintain a 12-h fasting and bring all medications. All participants gave their written
informed consent before the interview was initiated, and they had the opportunity to raise
doubts or questions before their assessment.

The sociodemographic characteristics and health data were self-reported and ascer-
tained via questionnaires.

The pharmacist collected capillary blood for the analysis of blood glucose level, HbAlc,
total cholesterol (TC), high-density lipoprotein (HDL), and triglycerides (TG) and calculated
low-density lipoprotein (LDL) for in-pharmacy point-of-care testing, obtaining the results
in a 15-min workflow. The pharmacist also performed a physical examination comprising
an evaluation of the systolic and diastolic blood pressure (BP), heart rate, weight, height,
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and abdominal perimeter at waist level. In the community pharmacy, these evaluations
were performed by a licensed pharmacist. The devices and the training of the investigator
pharmacist on equipment operation were provided by World Care & Diagnostics. The
blood glucose levels were measured with an Accu-Chek Performa device (Roche, Basel,
Switzerland); lipids were measured from whole blood with a Cobas b101 system (Roche,
Basel, Switzerland). The physical examination was performed with a Tensoval Duo Control
(Hartmann, Heidenheim, Germany), an electronic stadiometer (Exclusivas Iglesias, Cangas-
PO, Spain), and an anthropometric measuring tape.

Based on the obtained results, the pharmacist performed the CVD risk assessment, by
applying the Systematic Coronary Risk Evaluation (SCORE) model [14-16].

Regarding smoking habits, only current smokers were considered as presenting this
major modifiable CVD risk factor. Overweight patients presenting a body mass index
(BMI) > 25 kg/m? and obese patients presenting BMI > 30 kg/m? were considered at-
risk [17]. The European Society of Cardiology (ESC) recommends that healthy adults of
all ages perform at least 150 min a week of moderate-intensity, 75 min a week of vigorous-
intensity aerobic physical activity, or an equivalent combination thereof [17]. Less physical
activity than recommended was considered as presenting sedentary behavior.

Fasting blood glucose was classified into normal blood glucose (<100 mg/dL), im-
paired glucose tolerance (100-125 mg/dL), and diabetes (>126 mg/dL) and HbAlc > 6.5%.
The HbAlc targets were determined according to the recommendations of the 2019 ESC
Guidelines on diabetes, pre-diabetes, and CVD [15].

We considered the 2018 ESC/ESH Guidelines for the management of arterial hy-
pertension, blood pressure thresholds for treatment initiation, and treatment targets in
hypertensive patients [18].

The dyslipidemia risk factor was considered positive when the patient presented:
LDL-C > 55 mg/dL for very high-risk patients, LDL-C > 70 mg/dL for high-risk patients,
LDL-C > 100 mg/dL for moderate-risk patients, and LDL-C > 116 mg/dL for low-risk
patients or secondary lipid parameter non-HDL-C > 85,100, and 130 mg/dL for very-
high-, high-, and moderate-risk patients, respectively, a total cholesterol > 190 mg/dL, or
triglycerides >150 mg/dL [16].

For the evaluation of cardiovascular pharmacotherapy guideline adherence, the phar-
macist performed a type 2a medication review [19] and used the WHO Anatomical Ther-
apeutic Chemical Classification System until the fourth level of the code to register the
medication. The lipid-lowering therapy with statins was classified into three different
dosage intensity categories, high-, moderate-, and low-intensity statin, according to the
American College of Cardiology and the American Heart Association guidelines [20]. In
order to evaluate the ESC Guidelines adherence [21], we focused on the treatment of the
main cardiovascular risk factors, namely type 2 diabetes, dyslipidemia, and hyperten-
sion [15,16,18]. For this purpose, we established quality indicators (QI), which enabled
the quantification of adherence to guideline recommendations. For guideline adherence
in patients with hypertension, we considered the recommendation of the inclusion of an
angiotensin-converting enzyme inhibitor (ACEI), or an angiotensin receptor blocker (ARB)
in patients who are intolerant to ACEI (QI-1); and that blood pressure control often requires
multiple drug therapy with a renin-angiotensin-aldosterone system (RAAS) inhibitor, a
calcium channel blocker (CCB), and diuretics (QI-2). Regarding guideline adherence in
patients with type 2 diabetes, we considered that metformin is recommended as first-line
therapy in patients without previous atherosclerotic CVD, chronic kidney disease, or heart
failure and should be considered in persons with type 2 diabetes and atherosclerotic CVD
unless contraindications are present (QI-3); and that in patients with type 2 diabetes and
atherosclerotic CVD or in those who are at very high/high cardiovascular risk, the use of
glucagon-like peptide-1 receptor agonist (GLP-1RA) or a sodium-glucose cotransporter-2
(SGLT2) inhibitor is recommended to reduce cardiovascular and cardiorenal outcomes
(QI-4). Regarding guideline adherence in patients with dyslipidemia, we considered the
recommendation that a high-intensity statin should be prescribed up to the highest toler-
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ated dose to reach the LDL-C goals set for the specific risk category, and if the goals are
not achieved with the maximum tolerated dose of a statin, a combination with ezetimibe is
recommended (QI-5). In addition, we considered the recommendation that all smoking
of tobacco should be stopped, and that in smokers, offering follow-up support, nicotine
replacement therapy, varenicline, and bupropion individually or in combination should be
considered (QI-6). Moreover, and as antiplatelet drugs are the cornerstone of secondary
cardiovascular prevention, we considered that aspirin 75 to 100 mg daily is recommended
for secondary prevention of CVD, or clopidogrel 75 mg daily in case of aspirin intolerance
(QI-7); in patients with diabetes mellitus (DM) at high/very high risk, aspirin may be
considered in primary prevention (QI-8); and that antiplatelet therapy is not recommended
in individuals with low /moderate cardiovascular risk due to the increased risk of major
bleeding (QI-9). The QI were based on A level treatment evidence, except QI-3, which
was based on B level evidence, and a strong recommendation class, except QI-8, where the
treatment may be considered.

2.2. Data Analysis

We used descriptive statistics to explore the characteristics of the study population
and chi-square to analyze possible associations between variables. For the data analysis,
we used the SPSS v.24 (IBM, Armonk, NY, USA) and considered a p-value lower than 0.05
as statistically significant. For each QI we analyzed what proportion of the patients had
been treated adherent and not adherent to guideline recommendations and the degree of
control of the risk factors in each group. To analyze possible associations between the main
quality indicators of guideline adherence and CVD risk factors, we used chi-squared.

2.3. Ethical Statement

Ethics approval for conducting this study was received from the Ethics Committee of
the Faculty of Medicine of Coimbra University in March 2017 (reference number: CE_Proc.
CE-011/2017). Consent to publish was obtained from the patients as indicated in the
Consent for Participation Form, which was part of the ethics application forms submitted
to the Coimbra University Institutional Review Board. The customers gave their consent
to register their name, date of birth, and telephone number, to the pharmacist/pharmacy
technician/trainee, at the enrollment process, signing the digital consent form available on
the informatic system Sifarma 2000 (Glintt, Lisbon, Portugal) developed by the Portuguese
pharmacy association (ANF—Associagao Nacional das Farmacias).

3. Results

During the study period, 1261 customers entered the pharmacy. We were able to
contact 1101 of them and 513 did not accept to participate or did not attend the scheduled
appointment, 255 did not meet the inclusion criteria, because they were not taking car-
diovascular pharmacotherapy, and 333 met the inclusion criteria and were included into
the study.

The descriptive characteristics of the patients and access to healthcare are shown in
Table 1. The mean time spent with each patient in the interview was 27.1 min (SD = 6.40),
with a minimum of 14 and a maximum of 55 min. The patients had a mean age of 65.00 years
(SD = 11.23). Of the 333 patients, 84.7% (n = 282) were regular customers. The patients
visited the pharmacy about four times more often than the physician.
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Table 1. Descriptive characteristics and healthcare access of the sample of the patients (1 = 333).

Characteristic Description n %
Gend Male 164 49.2
ender Female 169 50.8
1849 years 27 8.1
Ace 50-64 years 130 39.0
8 65-79 years 147 442
>80 years 29 8.7
Illiterate O years 13 3.9
1-4 years 191 574
5-6 years 38 11.4
Level of education 7-9 years 34 10.2
10-12 years 31 9.3
University degree or Master’s degree 25 7.5
PhD 1 0.3
Employed 99 29.7
Unemployed 18 54
Professional situation Retired 193 58.0
Student 1 0.3
Domestic 22 6.6
. . .. Yes 325 97.6
Attributed primary care physician No, or do not know 3 4
Hospitalization last year Yes 54 16.2
Resorted to the emergency services Yes 97 29.1
Difficulty buying the medicines Yes 81 24.3
Mean Median Min./Max.
Medical tests in the last year 15 1.0 0/12
Pharmacy visits (last 3 months) 4.8 3.0 0/36
Physician visits last year 49 4.0 1/31

3.1. Cardiovascular Risk and Risk Factor Assessment

We found that 63.1% patients (n = 210) were classified into a high or very-high cardio-
vascular risk category. According to the SCORE risk evaluation, of the 333 patients, 8.1%
(n = 27) were low-risk patients, 28.8% (n = 96) were moderate-risk patients, 16.2% (1 = 54)
were high-risk patients, and 46.9% (n = 156) were very high-risk patients. We considered
the patients < 40 years (n = 6) as low-risk patients, since none of them reached a relative
SCORE >3. The modifiable cardiovascular risk factors of the analyzed patients are shown
in Table 2.

Regarding major modifiable risk factors, 0.9% (n = 3) patients presented no risk factors,
27.6% (n = 92) patients presented one or two risk factors, and 71.5% (n = 238) patients
presented three or more risk factors. Thus, 99.1% (1 = 330) had at least one modifiable
CVD risk factor. Furthermore, the mean number of CVD risk factors increases as the
CVD risk category increases: 2.37 (SD = 1.01) in low-risk patients, 2.69 (SD = 1.00) in
moderate-risk patients, 3.02 (SD = 1.01) in high-risk patients, and 3.31 (SD = 1.01) in very
high-risk patients. Apart from these CVD risk factors and after excluding the patients
with diagnosed type 2 and type 1 diabetes (n = 70), among the remaining 263 patients,
33.1% (n = 87) patients had fasting glucose levels 102-125 mg/dL, 3.0% (n = 8) patients had
fasting glucose levels > 126 mg/dL, and 3.8% (n = 10) patients had HbAlc > 6.5%.
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Table 2. Modifiable CVD risk factors of the patients.

Variables Description n %
Non-smoker 297 89.2

Smoking status Ex-smoker (<5 years) 10 3.0
Smoker 26 7.8

Never 0 0.0
Sometimes 61 18.3
Diet (vegetables/fruit) Every day 270 81.1
(Missing) 2 0.6
>5 servings/day 89 26.7
. No 111 33.3
Sedentary behavior Yes 1 6.4
(Missing) 1 0.3
No 147 441
Alcohol consumption Yes 162 48.7
>30 g/day for M or 20 g/day for F 23 6.9

(Missing) 1 0.3
No 124 37.2
. . Moderate 166 49.9
Anxiety /Depression Extreme 40 12.0
(Missing) 3 0.9
Isolation Living alone 60 18.0
Yes 235 70.6
Total cholesterol > 190 mg/dL 98 294

.. . LDL-C (>55, 70, 100, and 116 mg/dL, for very

Dyslipidemia high-, high-, moderate, and low-risk) 217 652
Non-HDL-C (>85,100, and 130 mg/dL, for 215 64.6

very-high-, high-, and moderate-risk) ’
HDL-C < 40 mg/dL for M or < 46 mg/dL for F 76 22.8
Triglycerides > 150 mg/dL 118 35.4
Overweight: BMI 25-29.9 kg/m? 149 44.7
Obesity Obesity: BMI > 30 kg/m? 103 30.9
Waist circ. > 102 cm for M or > 88 cm for F 195 58.6
Yes 233 70.0
High normal 74 31.8
Hvpertension Grade 1 hypertension 50 21.5
yP Grade 2 hypertension 25 10.7
Grade 3 hypertension 8 34
Isolated systolic hypertension 76 32.6
. 102-125 mg/dL 115 34.5
Fasting glucose levels >126 mg/dL m 132
HbAlc >6.5 50 15.0

Abbreviation: F—female; M—male.

3.2. Evaluation of Cardiovascular Pharmacotherapy Guideline Adherence

The 333 patients were taking 821 prescription medications, comprising 995 drugs,
considering the combinations of drugs in single-pill combination therapy, which resulted in
a mean of 2.47 (SD = 1.63) drugs per patient. The most prescribed medication were antihy-
pertensives (n = 399) (diuretics (n = 139), ARB (n = 112), ACEI (n = 78), beta-blocking agents
(n = 70)), statins (n = 196), antithrombotic agents (n = 109), and metformin (n = 60). The
most frequently used statin was atorvastatin 41.3% (n = 81) and simvastatin 39.8% (n = 78).
In terms of statin intensity, 6.1% (n = 12) patients were taking low-intensity statins, 91.3%
(n = 179) patients were taking moderate-intensity statins, and 2.6% (n = 5) patients were
taking high-intensity statins. Of the patients treated with antihypertensives, 19.0% (n = 43)
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were treated with monotherapy, 75.3% (1 = 171) were treated with two or three antihyper-
tensive drugs, and 5.7% (n = 13) were treated with four or five antihypertensive drugs.

Of the 333 patients analyzed, 9.6% (n = 32) showed high BP but were not treated for
hypertension; 29.1% (n = 97) showed high lipid levels but were not treated for dyslipidemia;
and 3.0% (n = 10) showed high HbAlc but were not treated for type 2 diabetes; 68.8%
(n = 229) were treated for hypertension, 60.7% (n = 202) for dyslipidemia, and 20.1% (n = 67)
for type 2 diabetes; and from these, 23.6% (n = 54) reached blood pressure target, 38.1%
(n = 77) reached lipid targets, and 74.6% (n = 50) reached HbAlc targets, respectively.

The results of the QI for guideline adherence for the main CVD risk are shown
in Table 3.

Table 3. Analysis of the main quality indicators of guideline adherence for the CVD risk factors.

Guideline Guideline- Non-Guideline-
Number of Adherence Adherent Adherent
QI Eligible p-Value *
Cases o Controlled/ Controlled/
n Yo
Non-Controlled  Non-Controlled
Patients with hypertension on
a —
1 ACEI or ARB. 229 190 83.0 45/145 9/30 p =0.935
Patients with hypertension on
a multiple drug therapy with a _
2 RAAS inhibitor, a CCB, and 229 54 23.6 17/37 37/138 p=0.118
diuretics.
Patients with type 2 DM
without previous ASCVD,
3b CKD, HF, or with ASCVD, on 65 57 87.7 43/14 5/3 p =0.436
Metformin, unless
contraindicated.
Patients with type 2 DM and
ASCVD or at very high/high
a -
4 CVD risk on a GLP-1RA or 67 4 6.0 1/3 49/14
SGLT2i.
High-intensity statin is
a prescribed up to the highest _
> tolerated dose and if the 202 > 25 3/2 74/118 p=0578
LDL-C goals are not achieved.
In smokers, follow-up
support, NRT, varenicline,
6 and bupropion 26 0 0 0/0 0/26 -

individually/in combination

should be considered

a Class of recommendation I, Level of evidence A; P Class of recommendation I, Level of evidence B; * chi-square
test. Abbreviation: ACEl—angiotensin converting enzyme inhibitors; ARB—angiotensin receptor blockers;
ASCVD—atherosclerotic cardiovascular disease; CCB—calcium channel blockers; DM—diabetes mellitus; CKD—
chronic kidney disease; GLP-1RA—glucagon-like peptide-1 receptor agonists; HF —heart failure; LDL-C—low-
density lipoprotein-cholesterol; NRT—nicotine replacement therapy; RAAS—renin-angiotensin-aldosterone
system; SGLT2i—sodium-glucose linked transporter 2 inhibitors.

None of the 26 smokers had been prescribed with follow-up support, nicotine replace-
ment therapy, varenicline, or bupropion individually or in combination (QI-6). Of the
39 patients in secondary cardiovascular prevention, 71.8% (n = 28) were taking aspirin, as
recommended by the guidelines (QI-7). Of the 60 patients with type 2 diabetes at high/very
high risk in primary prevention, 33.3% (1 = 20) were taking aspirin, as recommended by
the guidelines (QI-8). Of the 123 patients with low/moderate cardiovascular risk, 92.7%
(n = 114) were not on antiplatelet therapy, as recommended by the guidelines, due to the
increased risk of major bleeding (QI-9).
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Almost 60.0% (n = 120) patients treated for dyslipidemia were not reaching the LDL-C
targets, but 98.3% (1 = 118) of these patients were on moderate and low-intensity statins
or fenofibrates.

In terms of BP control, 76.4% of the treated patients were not reaching their BP targets
and from these, 28.7% (n = 38) were treated with monotherapy. Indeed, the higher the
CVD risk, the more intensive the antihypertensive therapeutic approach found, in terms of
the number of antihypertensive drugs: low-risk (n = 12) 1.58; moderate-risk (n = 54) 1.83;
high-/very-high-risk (n=161) 1.90 drugs. This approach resulted in an increased rate of
control, low-risk (8.3%), moderate-risk (20.4%), and high-risk (39.5%), except for the very
high-risk category where the rate of control dropped (20.3%). We found within the group of
patients in the high and very high CVD risk category, 16 patients without antihypertensive
therapy and with grade 1 or 2 hypertension.

We found that 20.3% (n = 54) nondiabetic patients with metabolic syndrome were
treated with beta-blockers or thiazide diuretics, despite these antihypertensive drug
classes may affect diabetes onset, and 68.5% (n = 37) patients presented abnormal fasting
glucose levels.

4. Discussion

We found low adherence to cardiovascular pharmacotherapy guidelines, a lack of
treatment intensification, and poor risk factor control in Portuguese patients visiting a
community pharmacy. In light of the current ESC guideline recommendations, we identified
61.9% (n = 206) treated patients, whose cardiovascular therapy was non-adherent with
evidence-based guidelines, failing to reach target levels for CVD risk factors. In 333 patients
we identified 603 opportunities for intervention to increase adherence to the guidelines,
manage cardiovascular therapy, improve outcomes, and reduce CVD risk. The lipid-
lowering therapy was found to be the least guideline adherent, with a suboptimal use of
statins. Moreover, we found a high prevalence of CVD risk factors, as 91.9% (n = 306) of the
analyzed patients showed at least two modifiable CVD risk factors.

4.1. Cardiovascular Risk and Risk Factor Assessment

The cardiovascular risk assessment conducted on the patients revealed a high preva-
lence of cardiovascular risk factors and a high cardiovascular risk status, as 91.9% presented
at least two uncontrolled modifiable risk factors and most patients (63.1%) were classified
into high to very-high cardiovascular risk category. The five most prevalent modifiable risk
factors were overweight or obesity, dyslipidemia, hypertension, sedentary behavior, and
abnormal fasting glucose levels. Our data show a poor risk factor management and a high
incidence of at-risk patients, who are already being followed and treated by their physician,
corroborating the findings of other national studies. The results of our study revealed that
the treatment rates for hypertension (87.7%) are higher than most of the former national
studies (PAP, 38.9%; PHYSA, 74.9%; INSEF, 69.4%; e_COR, 69.9%; Precise, 98.0%). However,
the blood pressure control was lower with respect to former national studies, with only
23.6% of controlled patients (PAP 28.7%; PHYSA, 55.7%; INSEF, 71.3%; e_COR, 32.1%;
Precise, 56.7%) [22-26]. Moreover, the current ESC guidelines recommend more strict blood
pressure and lipid targets, which renders the control of hypertension and dyslipidemia an
even more challenging task. Concerning LDL-C, we found lower treatment rates (60.7%)
and lower control rates (38.1%) than in the e_COR study, with 71.4% patients treated and
52.1% controlled [25].

We found that 74.6% (n = 50) patients with type 2 diabetes had HbA1lc within their
targets, which were individualized according to the duration of DM and comorbidities. The
control rates observed in the present study were higher than those found by a Portuguese
health examination survey [27] and the e_COR study [25], with control rates of 63.2% and
64.0% respectively, but where HbAlc targets lower than 7.0% were generalized for all
patients with type 2 diabetes, which in our study would also result in lower control rates
(67.2%). Most of the patients with type 2 diabetes failed to comply with the LDL-C (74.6%)
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and blood pressure (68.7%) recommended clinical targets. These findings were similar
to the e_COR study [25], where the authors found 71.9% and 59.0% patients with type 2
diabetes with uncontrolled LDL-C and high blood pressure, respectively. Moreover, 58.2%
(n = 39) type 2 diabetes patients presented simultaneously a dyslipidaemia, hypertension,
and obesity constellation.

One of the major differences that the ESC guidelines [15], introduced to the 2016
European Guidelines on CV disease prevention in clinical practice [17], were the cardio-
vascular risk categories classification in patients with diabetes, who are now considered
to be at very high risk of CVD, when presenting three or more major risk factor (e.g., age,
hypertension, dyslipidemia, smoking, obesity). While with the previous guidelines 49.3%
(n = 33) patients in our study would be classified as being at high risk and 50.7% (n = 34) at
very high risk, the new guidelines classify only 13.4% (n = 9) patients with type 2 diabetes at
high-risk and 86.6% (n = 58) at very high risk for CVD. These changes showed the previous
underestimation of the CVD risk in patients with type 2 diabetes presenting a collection of
CVD risk factors. Another innovation of the new guidelines is the lower treatment targets
for LDL-C across the cardiovascular risk categories in a stepwise approach.

The 2021 ESC Guidelines on CVD prevention in clinical practice were released in
September 2021 [21]. In terms of target levels for the risk factors, the newest guidelines
are in line with the previous guidelines on diabetes and pre-diabetes (2019) [15] on dys-
lipidemias [16], and on arterial hypertension (2018) [18]. Another relevant difference are
the new SCORE2 and SCORE2-OP charts, which predict the 10-year risk of fatal and
non-fatal cardiovascular events, while the previous charts predicted the 10-year risk of
fatal cardiovascular events. These new charts were calibrated to four clusters of countries
(low, moderate, high, and very high CVD risk) that were grouped based on national CVD
mortality rates published by the World Health Organization. Based on these mortality
rates, Portugal was considered as moderate risk region for CVD, which influenced the risk
category stratification. Another difference compared to former guidelines is the stepwise
approach to risk factor treatment and treatment intensification to reach risk factor goals.
This approach is facilitated by the communication to patients of treatment benefits of risk
factors in an understandable way, with charts showing the average lifetime benefit of
smoking cessation, lipid-lowering, and BP-lowering, expressed as extra CVD-free life-years,
which may improve the shared decision-making process.

4.2. Evaluation of Cardiovascular Pharmacotherapy Guideline Adherence

The analysis of the QI revealed many opportunities for improvement in the prescribed
cardiovascular pharmacotherapy. The results of the adherence rate showed that the QI with
the lowest degree of adherence was smoking cessation therapy (QI-6) because none of the
smokers in our study were on follow-up support, nicotine replacement therapy, varenicline,
or bupropion. Statin therapy (QI-5), SGLT2 inhibitors and GLP-1RAs (QI-4), and the
multiple drug therapy in hypertension (QI-2) were the cardiovascular pharmacotherapy
with the most opportunities for intervention, due to alarmingly low adherence with these
level A evidence clinical recommendations. Thus, the lipid-lowering therapy was found to
be the least guideline adherent, with a suboptimal use of statins in terms of intensity.

As stated by ESC guidelines, combination treatment is needed to control BP in most
patients and the association of multiple pharmacological classes is frequently needed to
improve BP control. Despite these ESC guideline recommendations, in the uncontrolled BP
group, we found a high number of patients treated with monotherapy. The high prevalence
of vascular complications and the role of high BP is the leading global contributor to
CVD [28], which reinforces the need to improve BP management to minimize CVD risk.

Although SGLT2 inhibitors and GLP-1RAs are recommended in patients with type 2
diabetes and CVD, or at high/very high CVD risk, to reduce cardiovascular events, in our
study only 6.0% (n = 4) of eligible patients are receiving these therapies, which is coincident
with other studies [29,30].
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The use of metformin in patients with type 2 diabetes without previous atheroscle-
rotic CVD, CKD, HF, or with atherosclerotic CVD, unless contraindicated, showed a high
adherence (87.7%) in our study, probably because of the long experience with metformin in
clinical practice.

However, we found no statistically significant difference between the guideline-
adherent and the non-adherent groups, in terms of risk factor control.

As in other countries [31], the use of guideline-based cardiovascular therapy in treated
patients in Portugal is low. In this study, we identified 603 opportunities for intervention,
to improve adherence to current ESC guidelines, improve therapeutic outcomes on blood
pressure, lipid, and HbAlc targets, in patients with cardiovascular pharmacotherapy. In
fact, in very-high cardiovascular risk patients, the probability to present non-controlled risk
factors was higher, confirming the importance to pay special attention to those patients,
despite being already on cardiovascular pharmacotherapy.

Some limitations of this study are related to the fact that Portuguese community
pharmacists do not have access to the patients” medical records. The pharmacist depended
on point-of-care testing performed in the pharmacy and lab test results and the medication
history provided by the patients during the interview. In this study, patients’ medication
adherence was not evaluated with a systematic and validated method. This, together
with other inappropriate behaviors, could contribute to poor outcomes in patients with
guideline adherent prescriptions. Some data used in this study were retrospective and
self-reported, with the potential risk of recall bias. Moreover, the study was conducted in a
single pharmacy, which may limit the generalizability.

5. Conclusions

We identified a high cardiovascular risk factor prevalence and opportunities for inter-
vention through medication review to optimize cardiovascular pharmacotherapy, based
on defined Qls and supported by evidence-based clinical recommendations. However,
guideline adherence per se did not show improved risk factor control, proving that cardio-
vascular disease management requires a multifactorial approach. This study may provide
the groundwork for further, larger, multicentric studies to prove the positive impact of
pharmacist-led medication review on CVD.

Author Contributions: This paper resulted from the contribution of all the authors. Conceptualiza-
tion, I.V.E. and EF.-L.; methodology, .V.E, MM.C.-B,, FE-L., A E and T.d.M.L,; software, T.d.M.L. and
AF,; validation, LV.E, MM.C.-B,, EF-L., A.F. and T.d.M.L.; formal analysis, LV.E, M.M.C.-B., A.F. and
T.d.M.L,; investigation, . V.F,, M.M.C.-B. and A.F; resources, LV.E, MM.C.-B., AF. and T.d.M.L.; data
curation, A.F,; writing—original draft preparation, A.F; writing—review and editing, A.F,, Td.M.L.,
MM.C.-B.,, FE-L. and L.VEE; supervision, L V.E. and M.M.C.-B.; project administration, I.V.F., M.M.C.-B.
and A.F. All authors have read and agreed to the published version of the manuscript.

Funding: This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors, but was supported internally by the Pharmacology and Phar-
maceutical Care Laboratory, Faculty of Pharmacy, University of Coimbra.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Faculty of Medicine of Coimbra University
in March 2017 (reference number: CE_Proc. CE-011/2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
first author.

Acknowledgments: We want to acknowledge Anténio Costa and the pharmacy team for allowing us
to conduct this research in Gama pharmacy in Viseu, Portugal.

Conflicts of Interest: The manuscript is reviewed and approved by all the authors and no conflicts
of interest have been declared.



Int. |. Environ. Res. Public Health 2022, 19, 6170 11 of 12

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ritchie, H.; Roser, M. Causes of Death. Our World in Data-2019. Available online: https://ourworldindata.org/causes-of-death
(accessed on 11 April 2022).

Yusuf, S.; Hawken, S.; C)unpuu, S.; Dans, T.; Avezum, A.; Lanas, F.; McQueen, M.; Budaj, A.; Pais, P.; Varigos, ].; et al. Effect of
potentially modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART study): Case-control
study. Lancet 2004, 364, 937-952. [CrossRef]

Kaski, J.C.; Kjeldsen, K.P. Cardiovascular pharmacotherapy: A new ESC Handbook comprehensively addresses pharmacological
treatment issues for patients with cardiovascular disease. Eur. Heart ].-Cardiovasc. Pharmacother. 2019, 5, 185-186. [CrossRef]
[PubMed]

De Blois, ]J.; Fagerland, M.W.; Grundtvig, M.; Semb, A.G.; Gullestad, L.; Westheim, A.; Hole, T.; Atar, D.; Agewall, S. ESC
guidelines adherence is associated with improved survival in patients from the Norwegian Heart Failure Registry. Eur. Heart
J.-Cardiovasc. Pharmacother. 2015, 1, 31-36. [CrossRef] [PubMed]

Witt, C.T.; Kronborg, M.B.; Nohr, E.A.; Mortensen, P.T.; Gerdes, C.; Nielsen, ].C. Optimization of heart failure medication after
cardiac resynchronization therapy and the impact on long-term survival. Eur. Heart ].-Cardiovasc. Pharmacother. 2015, 1, 182-188.
[CrossRef] [PubMed]

Agewall, S. Adherence to guidelines and registry data. Eur. Heart ].-Cardiovasc. Pharmacother. 2017, 3, 183-184. [CrossRef]
[PubMed]

Mc Namara, K.; Alzubaidi, H.; Jackson, ].K. Cardiovascular disease as a leading cause of death: How are pharmacists getting
involved? Integr. Pharm. Res. Pract. 2019, 8, 1-11. [CrossRef]

AlShehri, A.A ; Jalal, Z.; Cheema, E.; Haque, S.; Jenkins, D.; Yahyouche, A. Impact of the pharmacist-led intervention on
the control of medical cardiovascular risk factors for the primary prevention of cardiovascular disease in general practice: A
systematic review and meta-analysis of randomised controlled trials. Br. ]. Clin. Pharmacol. 2019, 86, 29-38. [CrossRef]

Dunn, S.P; Birtcher, K.K.; Beavers, C.J.; Baker, W.; Brouse, S.D.; Page, R.L.; Bittner, V.; Walsh, M.N. The Role of the Clinical
Pharmacist in the Care of Patients with Cardiovascular Disease. J. Am. Coll. Cardiol. 2015, 66, 2129-2139. [CrossRef]

Jokanovic, N.; Tan, E.; Sudhakaran, S.; Kirkpatrick, C.; Dooley, M.].; Ryan-Atwood, T.E.; Bell, ].S. Pharmacist-led medication
review in community settings: An overview of systematic reviews. Res. Soc. Adm. Pharm. 2017, 13, 661-685. [CrossRef]
Ministry of Health Portugal. First Amendment to Directive 1429/2007, That Defines the Services Provided by Pharmacies.
Portugal. Available online: https://data.dre.pt/eli/port/97/2018/04/09/p/dre/pt/html (accessed on 29 April 2022).

Ribeiro, N.; Mota-Filipe, H.; Guerreiro, M.P,; Costa, F.A. Primary health care policy and vision for community pharmacy and
pharmacists in Portugal. Pharm. Pract. 2020, 18, 2043. [CrossRef]

Fonseca, A.A.; Lima, T.M.; Castelo-Branco, M.; Figueiredo, I.V. Feasibility of cardiovascular risk screening in Portuguese
community pharmacies. Pharm. Pract. 2021, 19, 2255. [CrossRef] [PubMed]

Cooney, M.T.; Selmer, R.; Lindman, A.S.; Tverdal, A.; Menotti, A.; Thomsen, T.; Debacker, G.; De Bacquer, D.; Tell, G.S.; Njolstad, I;
et al. Cardiovascular risk estimation in older persons: SCORE O.P. Eur. ]. Prev. Cardiol. 2015, 23, 1093-1103. [CrossRef] [PubMed]
Cosentino, F.; Grant, PJ.; Aboyans, V.; Bailey, C.J.; Ceriello, A.; Delgado, V.; Federici, M.; Filippatos, G.; Grobbee, D.E.; Hansen,
T.B.; et al. 2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD.
Eur. Heart J. 2020, 41, 255-323. [CrossRef] [PubMed]

Mach, E; Baigent, C.; Catapano, A.L.; Koskinas, K.C.; Casula, M.; Badimon, L.; Chapman, M.].; De Backer, G.G.; Delgado, V.;
Ference, B.A.; et al. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: Lipid modification to reduce cardiovascular
risk. Eur. Heart J. 2019, 41, 111-188. [CrossRef] [PubMed]

Piepoli, M.F,; Hoes, A.W.; Agewall, S.; Albus, C.; Brotons, C.; Catapano, A.L.; Cooney, M.-T.; Corra, U.; Cosyns, B.; Deaton,
C.; et al. 2016 European Guidelines on cardiovascular disease prevention in clinical practice. Eur. Heart |. 2016, 37, 2315-238]1.
[CrossRef]

Williams, B.; Mancia, G.; Spiering, W.; Agabiti Rosei, E.; Azizi, M.; Burnier, M.; Clement, D.L.; Coca, A.; de Simone, G.; Dominiczak,
A.; et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur. Heart J. 2018, 39, 3021-3104. [CrossRef]
Griese-Mammen, N.; Hersberger, K.E.; Messerli, M.; Leikola, S.; Horvat, N.; van Mil, ] W.E.; Kos, M. PCNE definition of medication
review: Reaching agreement. Int. J. Clin. Pharm. 2018, 40, 1199-1208. [CrossRef]

Stone, N.; Robinson, ].G.; Lichtenstein, A.H.; Merz, C.N.B.; Blum, C.B.; Eckel, R H.; Goldberg, A.C.; Gordon, D.; Levy, D,;
Lloyd-Jones, D.; et al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular
risk in adults: A report of the American college of cardiology/American heart association task force on practice guidelines. J. Am.
Coll. Cardiol. 2014, 63, 2889-2934. [CrossRef]

Visseren, EL.J.; Mach, E; Smulders, Y.M.; Carballo, D.; Koskinas, K.C.; Back, M.; Benetos, A.; Biffi, A.; Boavida, ].-M.; Capodanno,
D.; et al. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. Eur. Heart J. 2021, 42, 3227-3337.
[CrossRef]

Macedo, M.E.; Lima, M.]; Silva, A.O.; Alcantara, P.; Ramalhinho, V.; Carmona, J. Prevalence, awareness, treatment and control of
hypertension in Portugal: The PAP study. J. Hypertens. 2005, 23, 1661-1666. [CrossRef]

Polonia, J.; Martins, L.; Pinto, F.; Nazare, J. Prevalence, awareness, treatment and control of hypertension and salt intake in
Portugal. |. Hypertens. 2014, 32, 1211-1221. [CrossRef] [PubMed]


https://ourworldindata.org/causes-of-death
http://doi.org/10.1016/S0140-6736(04)17018-9
http://doi.org/10.1093/ehjcvp/pvz019
http://www.ncbi.nlm.nih.gov/pubmed/31531676
http://doi.org/10.1093/ehjcvp/pvu010
http://www.ncbi.nlm.nih.gov/pubmed/27533962
http://doi.org/10.1093/ehjcvp/pvv016
http://www.ncbi.nlm.nih.gov/pubmed/27533993
http://doi.org/10.1093/ehjcvp/pvx027
http://www.ncbi.nlm.nih.gov/pubmed/28922837
http://doi.org/10.2147/IPRP.S133088
http://doi.org/10.1111/bcp.14164
http://doi.org/10.1016/j.jacc.2015.09.025
http://doi.org/10.1016/j.sapharm.2016.08.005
https://data.dre.pt/eli/port/97/2018/04/09/p/dre/pt/html
http://doi.org/10.18549/PharmPract.2020.3.2043
http://doi.org/10.18549/PharmPract.2021.2.2255
http://www.ncbi.nlm.nih.gov/pubmed/34188730
http://doi.org/10.1177/2047487315588390
http://www.ncbi.nlm.nih.gov/pubmed/26040999
http://doi.org/10.1093/eurheartj/ehz486
http://www.ncbi.nlm.nih.gov/pubmed/31497854
http://doi.org/10.1093/eurheartj/ehz455
http://www.ncbi.nlm.nih.gov/pubmed/31504418
http://doi.org/10.1093/eurheartj/ehw106
http://doi.org/10.1093/eurheartj/ehy339
http://doi.org/10.1007/s11096-018-0696-7
http://doi.org/10.1016/j.jacc.2013.11.002
http://doi.org/10.1093/eurheartj/ehab484
http://doi.org/10.1097/01.hjh.0000179908.51187.de
http://doi.org/10.1097/HJH.0000000000000162
http://www.ncbi.nlm.nih.gov/pubmed/24675681

Int. |. Environ. Res. Public Health 2022, 19, 6170 12 of 12

24.

25.

26.

27.

28.
29.

30.

31.

Rodrigues, A.P; Gaio, V.; Kislaya, I.; Graff-Iversen, S.; Cordeiro, E.; Silva, A.C.; Namorado, S.; Barreto, M.; Gil, A.P.; Antunes, L.;
et al. Prevalence of hypertension in Portugal: Results from the first Portuguese National Health Examination Survey (INSEF
2015). Bol. Epidemiol. Obs. 2017, 6, 11-14.

Bourbon, M.; Alves, A.C.; Rato, Q. Prevaléncia de Fatores de Risco Cardiovascular na Populagio portuguesa, 1st ed.; Instituto Nacional
de Satde Doutor Ricardo Jorge: Lisboa, Portugal, 2019; p. 82.

Da Silva, PM.; Lima, M.].; Neves, PM.; de Macedo, M.E. Prevalence of cardiovascular risk factors and other comorbidities in
patients with hypertension in Portuguese primary health care populations: The PRECISE study. Rev. Port. Cardiol. 2019, 38,
427-437. [CrossRef]

Barreto, M.; Kislaya, I.; Gaio, V.; Rodrigues, A.P,; Santos, A.; Namorado, S.; Antunes, L.; Gil, A.P,; Boavida, ].M.; Ribeiro, R.; et al.
Prevalence, awareness, treatment and control of diabetes in Portugal: Results from the first National Health examination Survey
(INSEF 2015). Diabetes Res. Clin. Pract. 2018, 140, 271-278. [CrossRef] [PubMed]

Fuchs, ED.; Whelton, PX. High Blood Pressure and Cardiovascular Disease. Hypertension 2020, 75, 285-292. [CrossRef] [PubMed]
Arnold, S.V.; Inzucchi, S.E.; Tang, F.; McGuire, D.K.; Mehta, S.N.; Maddox, T.M.; Goyal, A.; Sperling, L.S.; Einhorn, D.; Wong,
N.D.; et al. Real-world use and modeled impact of glucose-lowering therapies evaluated in recent cardiovascular outcomes trials:
An NCDR®Research to Practice project. Eur. |. Prev. Cardiol. 2017, 24, 1637-1645. [CrossRef]

Vardeny, O.; Vaduganathan, M. Practical Guide to Prescribing Sodium-Glucose Cotransporter 2 Inhibitors for Cardiologists. JACC
Heart Fail. 2019, 7, 169-172. [CrossRef]

Hanbali, D.A.; Al Hashmi, K.; Al Za’Abi, M.; Al-Zakwani, I. Evaluation of guideline-based cardiovascular medications and their
respective doses in heart failure patients in Oman. Int. J. Clin. Pharm. 2020, 43, 878-883. [CrossRef]


http://doi.org/10.1016/j.repc.2018.09.011
http://doi.org/10.1016/j.diabres.2018.03.052
http://www.ncbi.nlm.nih.gov/pubmed/29626582
http://doi.org/10.1161/HYPERTENSIONAHA.119.14240
http://www.ncbi.nlm.nih.gov/pubmed/31865786
http://doi.org/10.1177/2047487317729252
http://doi.org/10.1016/j.jchf.2018.11.013
http://doi.org/10.1007/s11096-020-01190-2

	Introduction 
	Materials and Methods 
	Study Design and Data Collection 
	Data Analysis 
	Ethical Statement 

	Results 
	Cardiovascular Risk and Risk Factor Assessment 
	Evaluation of Cardiovascular Pharmacotherapy Guideline Adherence 

	Discussion 
	Cardiovascular Risk and Risk Factor Assessment 
	Evaluation of Cardiovascular Pharmacotherapy Guideline Adherence 

	Conclusions 
	References

