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Introduction

The management of HIV infection and survival rates of 
patients have evolved to such an extent in recent years that 
it is no longer considered a fatal disease but a chronic condi-
tion that can be controlled with treatment. As a result of the 
improved therapeutic arsenal available and better drug pro-
files, the life expectancy of patients with HIV infection has 
increased, although with a parallel increase in age-associ-
ated comorbidities.1

In recent years particularly, the increased cardiovascular 
morbimortality in HIV-infected patients has generated inter-
est and concern. Metabolic alterations such as dyslipidemia, 

insulin resistance, diabetes, high blood pressure, and abnor-
mal redistributions of adipose tissue are important factors to 
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Abstract
Background: HIV+ patients have increased their life expectancy with a parallel increase in age-associated comorbidities. 
Objective: To determine the effectiveness of an intensive pharmaceutical care follow-up program in comparison to a 
traditional model among HIV-infected patients with moderate/high cardiovascular risk. Method: This was a multicenter, 
prospective, randomized study of a structured health intervention conducted between January-2014 and June-2015 with 12 
months of follow-up at outpatient pharmacy services. The selected patients were randomized to a control group (usual care) 
or intervention group (intensive pharmaceutical care). The interventional program included follow-up of all medication taken 
by the patient to detect and work toward the achievement of pharmacotherapeutic objectives related to cardiovascular risk 
and making recommendations for improving diet, exercising, and smoking cessation. Individual motivational interview and 
periodic contact by text messages about health promotion were used. The primary end point was the percentage of patients 
who had reduced the cardiovascular risk index, according to the Framingham-score. Results: A total of 53 patients were 
included. As regards the main variable, 20.7% of patients reduced their Framingham-score from high/very high to moderate/
low cardiovascular risk versus 12.5% in the control group (P=0.016). In the intervention group, the number of patients 
with controlled blood pressure increased by 32.1% (P=0.012); 37.9% of patients overall stopped smoking (P=0.001), and 
concomitant medication adherence increased by 39.4% at the 48-week follow-up (P=0.002). Conclusion and Relevance: 
Tailored pharmaceutical care based on risk stratification, motivational interviewing, and new technologies might lead to 
improved health outcomes in HIV+ patients at greater cardiovascular risk.
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be taken into account in the management of this type of 
patient. Compared with the general population, HIV-infected 
patients are at increased risk for cardiovascular disease 
(CVD). Although the exact mechanism by which vascular 
injury occurs is unclear, several well-known factors include 
a genetic component, traditional cardiovascular risk factors 
(CVRFs), antiretroviral treatment (ART), and variables 
associated with HIV infection, such as inflammatory and 
immunological responses, even in patients with good 
immune control.2-6

Although all available evidence points to an increased 
cardiovascular risk among HIV-infected patients, the abso-
lute risk of CVD and myocardial infarction in young HIV-
positive patients is very low. Nevertheless, as the population 
ages, the relative risk is also expected to increase.7 
Consequently, every effort should be made to include an 
evaluation of all CVRFs as a routine part of clinical practice 
and to intervene in those that are modifiable, always taking 
a multidisciplinary perspective.8

The role of pharmacists as part of the multidisciplinary team 
that provides health care to HIV-infected patients and pharma-
ceutical care has helped improve health outcomes in this group 
of patients over the years.9 At the same time, pharmaceutical 
care has also evolved in recent times to adapt to the new circum-
stances and needs of this population.10 A new innovative strategy 
has been developed, using an approach based on the stratifica-
tion of patients according to their needs, in accordance with their 
pharmacotherapeutic objectives, and supported by motivational 
interviews and follow-up using the new technological tools 
available.11 Pharmaceutical care delivery along these lines could 
be useful for improving health outcomes in patients at greater 
cardiovascular risk. Currently, however, there are no studies that 
have specifically demonstrated that pharmaceutical intervention 
in CVRFs using this novel approach increases the number of 
patients who achieve the therapeutic objectives.

Aim of the Study

The aim of the study was to determine the effectiveness of 
an intensive pharmaceutical care follow-up program and 
compare it with the traditional model among HIV-infected 
patients with moderate or high cardiovascular risk.

Ethics Approval

The study was approved by the Andalusian ethics commit-
tee. Participants were provided with written information 
regarding the study and its objectives, and those who agreed 
to take part provided written informed consent.

Method

This was a multicenter, prospective, randomized, non-
blinded study of a structured health intervention conducted 

between January 2014 and June 2015 with 12 months of 
follow-up per patient. The study was performed at 5 tertiary 
hospitals in Spain.

Patients

Participants were included in the study if they met the fol-
lowing criteria: patients with HIV infection >35 years of 
age; receiving active ART with at least 1 drug prescribed for 
the treatment of hypertension, dyslipidemia, angina pecto-
ris, cardiovascular prophylaxis, or type 2 diabetes; and at a 
moderate or high risk of CVD, as measured by the 
Framingham risk score.12 Patients who participated in clini-
cal trials or who did not meet the inclusion criteria were 
excluded.

The sample size needed to detect a difference was calcu-
lated, assuming that the percentage of patients with high 
cardiovascular risk will decrease by 20%, with a statistical 
power of 80% and a level of statistical significance of 5%.

Study Procedures

The selected patients were randomized 1:1 to a control 
group or intervention group. The assignment to the different 
groups was done through a sequence of random numbers, 
generated by specific software. Patients included in the con-
trol group received the pharmacotherapeutic follow-up that 
was routinely applied to ambulatory care patients in the par-
ticipating hospitals.

In the intervention group, intensive pharmaceutical care 
was provided aimed at reducing cardiovascular risk. This 
consisted of pharmacotherapeutic follow-up of all medica-
tion taken by the patient in order to detect and work toward 
the achievement of pharmacotherapeutic objectives related 
to cardiovascular risk and to make recommendations for 
improving diet, exercise, and smoking cessation. A flow-
chart (Figure 1) and schedule of visits (Table 1) was 
designed to define the pharmaceutical care intervention in 
terms of preventing cardiovascular risk. As additional sup-
port information, patients were given information leaflets 
on cardiovascular risk prevention (included information 
regarding smoking cessation) and an individual motiva-
tional interview to enhance this particular aspect. Finally, 
patients were contacted periodically by sending text mes-
sages with content related to healthy living habits and health 
promotion.

Patients who failed to attend 2 prearranged pharmaco-
therapeutic follow-up visits were withdrawn from the 
study and considered dropouts. These patients were not 
replaced by new participants in the study. The variables 
for which data were collected were the following: demo-
graphic (age, sex, body mass index [BMI]); lifestyle hab-
its (alcohol use, tobacco use, dietary habits according to 
the KIDMED Scale, and physical activity); analytical data 
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such as metabolic profile, plasma viral load (copies/mL), 
and CD4 cell count (cells/µL); and clinical variables 
(blood pressure) and pharmacotherapeutics, such as type 
of ART therapy, concomitant medications prescribed and 
adherence, switching treatment, and type of drug-related 
problem. Adherence to ART was measured with the sim-
plified medication adherence questionnaire (SMAQ) and 
pharmacy dispensing records, and adherence to concomi-
tant medication with the Morisky-Green questionnaire and 
pharmacy dispensing records. In both cases, patients were 
considered adherent, both to ART and to concomitant 
treatment, if they obtained a positive score using the 
appropriate measurement instrument. Blood pressure and 
BMI were measured by the hospital pharmacist.

The primary end point was calculated according to the 
Framingham score to estimate the 10-year risk of developing 

coronary heart disease. This tool included the individual risk 
of developing coronary heart disease, such as acute myocar-
dial infarction, angina, or death from coronary and cardiovas-
cular causes, including stroke, congestive heart failure, and 
peripheral arterial disease Analytical and pharmacotherapeu-
tic data for the study were extracted from medical records. 
With respect to analytical data, if these were not available 
on the exact date of the visit, those closest to the date of 
visit were taken as reference. The rest of the required 
information was obtained during the interview, held dur-
ing the periodic dispensing of ART medication in the 
pharmacy service of participating centers, and in accor-
dance with the methodology stipulated in the study  
protocol. Drug-related problems were identified at  
each visit and classified according to the II Granada 
Consensus.13

Figure 1. Scheme of follow-up to patients in each of the face-to-face visits and remote monitoring.
Abbreviation: CVRF, cardiovascular risk factor.
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End Points

The primary end point for the study was the percentage of 
patients who managed to reduce the cardiovascular risk 
index, calculated according to the Framingham score to 
estimate the 10-year risk of developing coronary heart 
disease.

Other secondary objectives included the following: deter-
mining the mean reduction in absolute cardiovascular risk, 
the percentage of patients who achieved optimal blood pres-
sure, blood lipid levels and glycosylated hemoglobin levels 
(according to their clinical situation); determining the mean 
decrease in lipid levels, blood pressure, and glycosylated 
hemoglobin values obtained during the study; and determin-
ing the mean decrease in BMI. Rates of patients who stopped 
smoking, improved sports activity, and walked regularly 
were assessed. Finally, the percentage of patients who 
increased adherence to HIV and non-HIV treatments pre-
scribed during follow-up was also identified.

Statistical Analysis

Measures of central tendency and dispersion were calcu-
lated for numerical variables, and absolute and relative fre-
quencies for qualitative ones. To compare whether there 
were measurable differences in the main numerical vari-
ables between the intervention/nonintervention groups, the 
Student t-test (for independent samples) was calculated. 
The normality of the data was checked beforehand using the 
Kolmogorov-Smirnov test to determine the use of paramet-
ric or nonparametric tests. In the case of qualitative vari-
ables, Pearson’s χ2 test was used. For all comparisons, a 
value of P <0.05 was considered to be significant. Data 
were analyzed using IBM SPSS Statistics version 22.0 
software.

Results

A total of 53 patients were included in the study (24 in the 
intervention group and 29 in the control group; Figure 2). Of 

Table 1. Follow-up Schedule With Variables Collected at Different Time Points During the Study.

Evaluation

 Week 0, Visit 1 Week 12, Visit 2 Week 24, Visit 3 Week 36, Visit 4 Week 48, Visit 5

Informed consent ×  
Motivational interview × × × × ×
Medical records × × × × ×
Antiretroviral and non-antiretroviral 

drugs prescribed
× × × × ×

POa assessment and DRP 
assessmentb

× × × × ×

Viral load × × ×
CD4 × × ×
Total cholesterol × × ×
LDL cholesterol × × ×
HDL cholesterol × × ×
Triglycerides × × ×
Glycosylated hemoglobin × × ×
Adherence × × × × ×
Blood pressure × × × × ×
Smoking × × × × ×
Body mass index × × × × ×
Physical activity assessment × × × × ×
Dietary habits × × × × ×
Framingham score × × ×
Recommendations to prescriber (if 

applicable)
× × × × ×

SMSc  

Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein.
aPharmacotherapeutic objectives (PO).
bDrug-related problems (DRP).
cSMS (text message). For the first 4 weeks, weekly messages were sent to the mobile phones of all patients who gave their informed consent, then 
periodically until the end of the follow-up period.
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the patients who did not complete the study, 5 were lost to 
follow-up, and 1 died from causes beyond the scope of the 
study. In all, 90.6% were male, with a mean age of 53.6 ± 13.0 
years. Variables assessed during the study, for both groups, 
with mean values and variations, are shown in Table 2.

The type of ART therapy, by drug class, prescribed for the 
control and intervention groups, respectively, was as follows: 2 
nucleoside reverse transcriptase inhibitors (NRTIs) plus a non-
nucleoside reverse transcriptase inhibitor, 29.2% versus 
31.0%; 2 NRTIs plus a boosted protease inhibitor, 29.2% ver-
sus 10.3%; 2 NRTIs plus an integrase strand transfer inhibitor, 
0% versus 10.3%; and other combinations, 41.7% versus 
48.3%; there were no statistical significant differences between 
the 2 groups (P > 0.05). The description of all ART regimens 
used is shown in the appendix. There were 8 treatment changes 
during the study period: 3 in the control group (1 clinical deci-
sion and 2 unknown) and 5 in the intervention group (4 clinical 
decisions and 1 adverse effect). The mean number of concomi-
tant medications prescribed was 3.6 ± 2.4 in the control group 
and 3.4 ± 1.9 in the intervention group. The most frequently 
prescribed therapeutic drug classes were lipid-modifying 

agents (28.0%), followed by drugs for acid-related disorders 
(10.0%), antithrombotic agents (9.0%), oral blood glucose–
lowering drugs (8.0%), anxiolytics (6.0%), β-blockers (4.0%), 
antidepressants (4.0%), angiotensin converting enzyme inhibi-
tors (4.0%), and drugs belonging to other therapeutic groups 
(27%).

A total of 136 drug-related problems were identified dur-
ing the study (60 in the control group vs 76 in the intervention 
group), classified as follows: 98 quantitative ineffectiveness, 
16 untreated health problems, 8 caused by the effect of 
unnecessary medication, 5 nonquantitative unsafe, 5 quanti-
tative unsafe, and 4 nonquantitative ineffectiveness.

The evolution of the main variables is shown in Figure 3. 
In the intervention group, 20.7% of patients reduced their 
Framingham scores from high/very high to moderate/low 
cardiovascular risk versus 12.5% in the control group.

The results for the first secondary objective of the study 
are shown in Figure 4. The median decrease in absolute car-
diovascular risk was 1.0 points for the control group versus 
1.5 points for the intervention group. Significant differ-
ences in favor of the intervention group were observed, 

Figure 2. Randomization and follow-up.
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with observable improvements starting at week 24 of fol-
low-up (P < 0.001).

With respect to the remainder of the secondary objec-
tives, the mean value of decrease in BMI was −0.05 in the 

Figure 3. Distribution of study patients according to their cardiovascular risk.

Table 2. Values of Variables Collected During the Study: Control and Intervention Groups.

Group Baseline, Mean ± SD Week 48, Mean ± SD

Analytical parameters
 Total cholesterol (mg/dL) Control (24) 188.3 ± 43.1 178.8 ± 42.9

Intervention (29) 192.6 ± 51.7 174.1 ± 36.7
 LDL cholesterol (mg/dL) Control (19) 111.2 ± 43.6 106.2 ± 41.8

Intervention (29) 111.7 ± 44.6 104.6 ± 4.8
 HDL cholesterol (mg/dL) Control (20) 42.7 ± 6.9 47.8 ± 14.6

Intervention (29) 44.7 ± 13.2 49.3 ± 11.3
 Triglycerides (mg/dL) Control (24) 157.9 ± 61.6 160.3 ± 71.3

Intervention (29) 199.3 ± 147.8 151.89 ± 41.9
 Glycosylated hemoglobin (%) Control (2) 6.0 ± 1.4 7.0 ± 0.0

Intervention (8) 7.2 ± 3.0 6.9 ± 0.4
 CD4 count (cell/µL) Control (23) 614.7 ± 279.0 627.6 ± 281.3

Intervention (28) 639.0 ± 336.6 681.8 ± 318.8
Clinical parameters
 DBP (mm Hg) Control (24) 83.3 ± 14.4 85.4 ± 9.9

Intervention (29) 85.9 ± 14.0 83.3 ± 9.2
 SBP (mm Hg) Control (24) 136.0 ± 16.1 132.3 ± 14.7

Intervention (29) 134.3 ± 13.9 128.34 ± 9.9
Lifestyle parameters
 BMI (kg/m2) Control (23) 29.3 ± 4.2 29.3 ± 4.6

Intervention (29) 29.4 ± 3.9 28.2 ± 4.1
 Grams of alcohol (g) Control (6) 58.7 ± 46.2 58.5 ± 27.0

Intervention (7) 66.3 ± 38.2 58.5 ± 48.0
 Cigarettes per day Control (18) 17.6 ± 9.2 12.4 ± 7.5

Intervention (21) 19.4 ± 10.4 13.5 ± 11.3
 KIDMED Score Control (24) 7.6 ± 2.7 8.8 ± 2.0

Intervention (29) 7.5 ± 3.6 10.0 ± 1.8

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.
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control group and −1.15 in the intervention group (P < 
0.001). The number of patients whose blood pressure levels 
were in accordance with their stated objectives increased by 
32.1% (P = 0.012) in the intervention group; 37.9% of 
patients overall stopped smoking in the intervention group 
(P = 0.001) versus 12.5% in the control group. In terms of 
number of cigarettes, patients in the intervention group 
reduced the mean number of cigarettes smoked by 12 ciga-
rettes per day and control patients by 8 per day. At 48 weeks, 
the number of patients in the intervention group who went 
for regular walks as a healthy habit increased by 38.0% (P 
= 0.003). Finally, at week 48, concomitant medication 
adherence among intervention patients was 87.7% overall, 
with a 39.4% increase in adherence at the 48-week follow-
up compared with baseline (P = 0.002). Other variables 
included in the study are shown in Table 3. Because of the 
low number of diabetic patients, glycosylated hemoglobin 
was not included in the analysis.

Discussion

The present study demonstrated that an intensive pharma-
cist-led follow-up, based on patient stratification, motiva-
tional interview techniques, and use of new technologies, 
helped improve the cardiovascular risk of HIV-infected 
patients, especially those at greatest risk of CVD.

Our results are similar to those published by Domingues 
et al,14 who also found that a 12-month follow-up improved 
the cardiovascular risk profile of HIV-infected patients, 
although exclusively those >50 years old. Their study had 2 
fundamental limitations that have been overcome by our 
study design and the results presented here. First, it was per-
formed in a single cohort of patients from 1 hospital only, 

and second, there was no control group and no patient ran-
domization. Our research design took both these aspects 
into account.

Although our study found statistically significant 
improvements in the main variable and certain secondary 
variables, the clinical relevance of the improvement 
obtained should be interpreted with caution because, to be 
prudent, it should be correlated with an improvement in 
long-term health outcomes.

Over the years, different studies have provided support 
for a positive association between the involvement of the 
HIV pharmacist and improvements in different health out-
comes in HIV patients. These outcomes include ART adher-
ence, viral load suppression, reductions in the use of medical 
resources (hospitalization, doctor’s visits, number of hospi-
tal days, visits to the emergency department), and pill bur-
den and inappropriate discontinuation of outpatient 
medications as well as improved inpatient documentation 
of medication at home and accuracy of ART dosing.9

The traditional pharmaceutical care model includes a 
large number of recommendations by pharmacists, which 
have typically been accepted by the doctor or health care 
team. Traditional standard of care for HIV patients was 
based on providing pharmaceutical care at the beginnings 
or at treatment discontinuation, the identification of drug-
related problem, and the enhancement of adherence.15 Most 
of the pharmacist’s functions involve ART dosing, detecting 
drug interactions or adverse reactions, providing informa-
tion about the drug, ART adherence counseling, and train-
ing on the use of adherence enhancement tools.16

This study suggests that the contribution of the HIV 
pharmacist in this area is also positive and may have a 
favorable impact on the clinical evolution of this type of 

Figure 4. Evolution of the Framingham scores for study patients.



Morillo-Verdugo et al 1105

patient. HIV-infected individuals are at increased risk of 
cardiovascular events, and some experts advocate including 
HIV infection as an independent risk factor for CVD. The 
effects of ART therapy on lipid profiles and the potentially 
increased risk of cardiovascular events must be taken into 
account when selecting treatment for HIV-infected individ-
uals. There is increasing evidence that chronic immune acti-
vation and inflammation play a role in the pathogenesis of 
CVD in the context of HIV infection.17

A large number of cohorts of HIV-infected patients world-
wide have shown that the prevalence of modifiable risk fac-
tors remains high, especially smoking and dyslipidemia, the 
latter resulting mainly from low levels of high-density 

lipoprotein cholesterol and the increase in total cholesterol. 
However, age is the main determinant of high cardiovascular 
risk assessed using risk scales. As the HIV-infected population 
gradually ages, CVD is expected to become progressively 
more significant over time, and so the control of modifiable 
risk factors will be crucial for preventing the development of 
future complications.18,19 For this reason, regular coronary 
heart disease and/or CVD risk assessment should be per-
formed on patients with HIV, especially during ART ther-
apy.8,20 This should also be taken into consideration when 
outlining what sort of pharmaceutical care should be given to 
different types of patients in follow-up21 because, as we have 
seen, the study achieved improvements in determinants of 

Table 3. Evolution of the Variables Evaluated for the Secondary Objectives of the Study (Percentage of Patients Who Achieved the 
Different Objectives).

Group
Baseline (n) 
Percentage

Week 48 (n) 
Percentage

Difference Baseline 
− Week 48 P

Analytical parameters
 Total controlled cholesterol Control (11) 45.8% (15) 62.5% 16.7% NS

Intervention (15) 53.6% (18) 64.3% 10.7% NS
 LDL controlled cholesterol Control (10) 52.6% (12) 63.2% 10.6% NS

Intervention (18) 64.3% (18) 64.3% 0.0% NS
 HDL controlled cholesterol Control (14) 73.7% (14) 73.7% 0.0% NS

Intervention (19) 67.9% (23) 82.1% 14.2% NS
 Triglycerides controlled Control (16) 66.7% (16) 66.7% 0.0% NS

Intervention (12) 42.9% (18) 64.3% 21.4% NS
 Undetectable viral load Control (21) 87.5% (23) 95.8% 8.3% NS

Intervention (28) 96.6% (28) 96.6% 0.0% NS
 CD4 count >200 cells/µL Control (19) 100% (19) 100% 0.0% NS

Intervention (22) 91.7% (23) 95.8% 4.1% NS
Clinical parameters
 BP controlled Control (11) 45.8% (15) 62.5% 16.7% 0.219

Intervention (11) 39.3% (20) 71.4% 32.1% 0.012
Lifestyle parameters
 BMI control Control (18) 78.3% (18) 78.3% 0.0% NS

Intervention (25) 86.2% (25) 86.2% 0.0% NS
 Patients who consume alcohol Control (6) 25.0% (4) 16.7% 8.3% NS

Intervention (7) 24.1% (4) 13.8% 10.3% NS
 Patients with smoking habit Control (18) 75.0 (15) 62.5 12.5% 0.250

Intervention (21) 72.4 (10) 34.5 37.9% 0.001
 KIDMED high adherence Control (14) 58.3% (19) 79.2% 20.9% NS

Intervention (19) 65.5% (26) 89.7% 24.2% NS
 Practice of physical activity Control (7) 30.4% (8) 34.8% 4.4% 0.5

Intervention (2) 6.9% (5) 17.2% 10.3% 0.188
 Walk Control (10) 43.5% (14) 60.9% 17.4% 0.125

Intervention (11) 37.9% (22) 75.9% 38.0% 0.003
Pharmacotherapeutic parameters
 ART adherence Control (17) 70.8% (16) 66.7% 4.1% 1.000

Intervention (19) 67.9% (25) 89.3% 21.4% 0.070
 Concomitant medication 

adherence
Control (12) 50.0% (14) 58.3% 8.3% 0.754
Intervention (14) 48.3% (26) 87.7% 39.4% 0.002

Abbreviations: ART, antiretroviral treatment; BMI, body mass index; BP, blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; 
NS, not significant.
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health such as stopping smoking and improving diet and exer-
cise. With respect to pharmacotherapy, the risk of non-adher-
ence to prescribed concomitant treatment is especially 
important, particularly in dyslipidemia, because it has been 
observed that, in this kind of patient, increased pharmacother-
apeutic complexity is directly related to lower achievement of 
pharmacotherapeutic objectives.22

This study identified that the main drug-related problem 
of this kind of patient was to use a lower dose or treatment 
regimen than was needed, and it is important, therefore, to 
stress the importance of taking all the prescribed medication 
correctly, not just the ART, and to inform patients of the 
objectives of concomitant medication. The high prevalence 
of comorbidities associated with cardiovascular risk and 
ineffective pharmacological control are the main risk factors 
for CVD.23 The study by Neto et al24 demonstrated that a 
pharmaceutical care program gives better clinical measure-
ments and reduced cardiovascular risk scores in elderly dia-
betic and hypertensive non-HIV patients over a 36-month 
period.

Various studies have shown the importance and possible 
consequences of inflammation associated with HIV infec-
tion in atherogenesis and suggest that certain biological 
markers of inflammation, endothelial activation, and throm-
bosis may be useful for assessing risk and predicting pre-
clinical atherosclerosis.8 However, because these factors 
were not available in all participating studies, it was not 
possible to incorporate them into the analysis.

Our study has certain limitations, including those related 
to the individualization of interventions. Text messages sent 
to patients were not individualized, and the same informa-
tion was sent to all patients regardless of other characteris-
tics and their evolution. Also, given the characteristics of 
the study design, it was not possible to correlate the 
improved results in the main variable with patient survival, 
for which a longer follow-up period would be necessary.

Certain problems with recruitment prevented us from 
obtaining a large sample size. Therefore, this study should 

be taken as a proof of concept. A study with a larger sample 
size is necessary to extrapolate these results. Although other 
studies used other cardiovascular risk assessment indexes, 
such as SCORE and REGICOR, our study considered the 
Framingham score exclusively. This tool was used univer-
sally to assess the follow-up of all patients participating in 
the study. It is important to recognize, however, that none of 
the risk equations includes variables associated with HIV 
infection able to influence cardiovascular risk, such as 
degree of viral replication, proinflammatory status, and 
associated immune activation.

Taking the positive results into account, subsequent studies 
will enable us to determine whether individualized risk assess-
ment and the use of new information and communication 
technologies as well as learning and knowledge technologies 
based on visual information and sharing of emotions between 
individuals in the same clinical situation will improve the 
health outcomes of patients of this type.

Conclusion and Relevance

In conclusion, the pharmaceutical care model presented in 
this study could improve the health outcomes of HIV-
infected patients at greater risk of CVD and should there-
fore become standard in follow-up care.

HIV patients are aging and, thus, have several comor-
bidities. However, for many reasons, clinical practice does 
not usually include the evaluation of all CVRFs and inter-
venes in those that can be modified. It is necessary to define 
new models of pharmaceutical care approaching this aspect 
always from a multidisciplinary perspective. In conclusion, 
the pharmaceutical care model presented in this study, led 
by the hospital pharmacist, based on the stratification of 
patients according to their needs, in accordance with their 
pharmacotherapeutic objectives, and supported by motiva-
tional interviews and follow-up using the new technological 
tools available, might lead to improved health outcomes in 
HIV+ patients at greater cardiovascular risk.

Appendix
Antiretroviral Regimen Description.

Antiretroviral Regimen Antiretroviral Drugs Frequency, n (%)

2 NRTIs + NNRTI ABC/3TC + EFV 5 (9.43)
FTC/TDF/EFV 5 (9.43)
ABC/3TC + NVP 5 (9.43)
FTC/TDF+ NVP 1 (1.89)

2 NRTIs + PI/p ABC/3TC + ATV/r 4 (7.54)
ABC + TDF + LPV/r 1 (1.89)
FTC/TDF + ATV/r 1 (1.89)
FTC/TDF + LPV/r 2 (3.77)
FTC/TDF + DRV/r 2 (3.77)

(continued)
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