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Research on anxiety and its treatment among HIV-infected individuals is limited, despite its
high prevalence. HIV-positive patients often consume many anxiolytic/hypnotic medications.
Pharmacotherapeutic monitoring and multidisciplinary pharmaceutical intervention can improve
treatment adequacy, health education, detection of inappropriate prescriptions, drug interactions,
patient satisfaction, reduce morbidity and mortality and general health care costs. The objective
of the study was to evaluate the impact of pharmacotherapeutic monitoring on the rational use
of anxiolytics/hypnotics in HIV-positive patients on antiretroviral therapy. Three pharmaceutical
consultations were carried out according to the Dader method, using the STAT (State/Trait Anxiety
Inventory) to assess anxiety levels, and pharmaceutical interventions were carried out. In the first
pharmaceutical consultation, all patients presented severe anxiety. In the third consultation, the
average was statistically lower in the two anxiety conditions evaluated. In the group of patients where
health problems were resolved or partially resolved there was a lower level of anxiety, suggesting
that the resolution of health problems through pharmaceutical interventions promoted a reduction
in anxiety. It was concluded that pharmaceutical assistance provided through health education
integrated with pharmacotherapeutic monitoring using the Dader Method has a positive impact
on the rational use of anxiolytics/hypnotics in HIV-positive patients on antiretroviral therapy.
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INTRODUCTION (WHO) programme on the same theme, estimates that
in 2021, around 38.4 million people were living with

The human immunodeficiency virus (HIV) HIV globally. In contrast, approximately 1.5 million
was identified as the causative agent of the acquired people were newly infected with HIV during this period,
immunodeficiency syndrome (AIDS) in 1983 compared to 3.2 million in 1996 (UNAIDS, 2022).
(Tavares, Marinho, 2015). Nowadays, AIDS is At global scale, the morbidity and mortality profile
considered a chronic disease that can be kept under of people living with HIV/AIDS (PLWHA) changed
control by the use of "highly active antiretroviral after the arrival of the combination antiretroviral
therapy" (HAART), considered to be revolutionary therapy (cART), which contributed to a decrease in the
to this treatment (Ministério da Satde, 2018). incidence of events associated to AIDS and to an increase

The United Nations programme on AIDS in survival of infected patients (Agéncia Brasil, 2021;
(UNAIDS), and likewise the World Health Organization Chaudhury, Bakhla, Saini R, 2021; Luz et al., 2014).
It is highlighted that psychiatric disorders in
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that individuals with depression, generalized anxiety
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and panic disorder present nearly three times more
susceptibility to not adhere to the treatment than those
with other psychiatric disorders. A systematic review
showed the prevalence of depression and anxiety in
PLWHA ranges from 7.2% to 71.9% and 4.5% to 82.3%,
respectively (Chaudhury, Bakhla, Saini R, 2021).

Anxiety and depression are highly prevalent
among patients with medical conditions and have been
consistently associated with worse health outcomes
and greater use of healthcare services. According
to DiMatteo, Lepper & Croghan (2000), depressed
patients are approximately three times more likely to
be noncompliant with prescribed medical treatments
compared to those without depression. This strong
association highlights depression as a significant risk
factor for nonadherence, which can, in turn, compromise
the effectiveness of treatment and contribute to
disease progression. Additionally, depression and
anxiety may negatively influence immune function
through physiological pathways involving increased
inflammation and dysregulation of the hypothalamic-
pituitary-adrenal axis, further exacerbating the course
of chronic illnesses. Recognizing and managing
these mental health conditions is therefore essential
not only for psychological well-being but also
for improving adherence and clinical outcomes
in patients with chronic medical conditions.

When occurring alongside HIV, anxiety disorders
can lead to serious consequences, including worse

adherence to antiretroviral therapy, increased
substance use, risky sexual behavior, suicidal
thoughts and behaviors, cognitive impairment,

and reduced quality of life (Brandt et al., 2017).

Guidelines emphasize the importance of early
detection of mneuropsychiatric
referring people with HIV with a suspected diagnosis
to receive specialized care, according to European
AIDS Clinical Society (EACS) Guidelines (2020).

Overall, HIV-positive patients often face significant
psychological burdens, including anxiety and
depression, which can compromise treatment adherence
and overall quality of life. Despite the frequent

comorbidities and
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prescription of anxiolytics in this population, their use
is not always aligned with clinical guidelines, leading
to potential misuse and dependence. In this context,
pharmacist-led interventions, particularly through
pharmacotherapeutic follow-up in a multidisciplinary
setting, may contribute significantly to improving the
rational use of these medications, enhancing mental
health outcomes, and promoting better quality of life.

Therefore, the present study aims to evaluate
the impact

of pharmacotherapeutic ~monitoring

and pharmacist intervention, in collaboration
with a multidisciplinary team, on the rational

use of anxiolytics among HIV-positive patients.

MATERIAL AND METHODS

This is a quasi-experimental study, in
which pharmaceutical interventions were
conducted through pharmacotherapy follow-up.

This research was conducted at the pharmacists’
offices at the Virgen de las Nieves University Hospital,
Granada, Spain. The sample population consisted
of patients who received care through the outpatient
pharmaceutical care services and were taking
antiretroviral therapy and anti-anxiety agents. This
intervention was performed overa 12 months period, with
each patient receiving at least 3 pharmacy consultations.

The study consisted of HIV-positive patients
on antiretroviral therapy with an age over 18
years-old and that were also taking anxiolytics.
For the purpose of the study, we selected a convenience
sample: all patients who received care at the
pharmaceutical service of the Hospital's Outpatient Unit
wereeligible, provided they met the established inclusion
criteria for the study and that they were present at the
pharmaceutical consultations during the study period.

Patients involved in other clinical trials, as well
as those with speech impediments that would hinder
their ability to participate in the study, were excluded.

Participants were approached during outpatient
clinic visits, during which time the study was presented

and invitations to take part were made. The study
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was carried out from November 2014 to December
2015, with a 12-month follow-up period per patient.
Upon agreement, they were required to sign the
informed consent form. The study was developed
in Spain, in the context of post-doctoral research,
funded by Ciéncia sem Fronteiras-CNPq, Brazil, with
authorization and opinion from the Ethics and Research
Committee of the Granada Center (CEI-GRANADA).

The intervention involved the pharmacotherapeutic
follow-up done according to the Dader method
(Hernandez, Castro, Dader, 2014). This method
consists
patient and the pharmaceutical professional, which
facilitates the execution of a primary assessment,

of face-to-face meetings between the

identification of pharmacotherapeutic problems,
implementation of interventions to solve and/or
prevent the negative clinical outcomes originated
from the use of medicines, followed by the patient’s
status

The interventions were referred directly to the

evolution and new health assessment.
patient in case of a lifestyle modification and in case of
improvement in adherence to treatment, or even in the
case of contacting the physician responsible for care,
when it was about suggesting therapeutic modifications.

Level of anxiety was used as the dependent variable.
It was measured by the State/Trait Anxiety Inventory
(STAI). This is a validated test and consists of two parts
with 20 questions each, marked on a four-point scale (0-
3). The independent variables were sociodemographic
(gender, age, education and occupation activity), clinical
(route of transmission, time of diagnosis, lifestyle,
clinical status, associated diseases, viral load, and CD4
count), pharmacological (antiretroviral therapy time
and with anxiolytics, antiretrovirals utilized anxiolytics
utilized, duration of treatment, other therapies, drug
allergy, treatment adherence (Simplified Medication
Adherence Questionnaire - SMAQ) and adverse
reactions, type of drug-related issues, and negative
drug-related results and their causes), as well as the
intervention-related variables (type of intervention,
number of interventions carried out, acceptability).

Sociodemographic and clinical information and
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pharmacological characteristics were obtained from the
patient’s interview at the moment of consultation and
analysis of the electronic health record. Adherence to
antiretroviral treatment was obtained through electronic
dispensing records and SMAQ via interview. The
Anxiety assessment was done through the State/Trait
Anxiety Inventory (STAI) during patient consultation.

A descriptive data analysis was carried out
according to the levels of trait-state anxiety, considering
the means of each as a cutoff point. To compare the
possible differences among the different independent
variables and anxiety levels, a bivariate analysis was
carried out, using Student's t-test for independent
samples after checking of normality, and the Mann-
Whitney test in cases in which the hypothesis was
unfulfilled. For qualitative variables, Pearson's or
Fisher's chi-squared test was used in cases where
the applicability conditions were not met. To check
whether the change in anxiety levels is statistically
significant, the ANOVA test of repeated measures was
used, with Bonferroni's post hoc comparisons. The
level of significance considered was p<0.05. The data
was analyzed with IBM SPSS Statistics 19 software.

RESULTS

All electronic health records (n=941) of HIV-
positive patients on an antiretroviral therapy who
received care at the pharmacists’ offices at the Virgen
las Nieves University Hospital were evaluated. The
previously mentioned evaluation’s goal was knowing
these patients’ clinical history and thereby improving
the focus of the study. As demonstrated in Figure 1, from
the 941 HIV positive patients, 199 used antiretroviral
combined with anxiolytics and/or hypnotics. Out of
these patients, 155 were included in the study and 44
were excluded. Among those included, 44 patients
began the pharmacotherapeutic follow-up and 40
of them attended the three suggested consultations.
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FIGURE 1 - Algorithm of the study.

state (bottom left chart) and risk (bottom right chart).
Table II

profile of HIV positive patients on antiretroviral

Inordertobetterunderstand the patients' profile, they

were separated according to the cutoff point proposed presents  the  pharmacological

by STAI As can be observed in Table I, there were

no meaningful differences between sociodemographic therapy and anxiolytic/hypnotics classified in

characteristics among patients presenting mild/moderate anxiety (state and risk) mild/moderate or severe.

or severe anxiety for both anxiety as a state and for risk. Figure 3 presents the mean of anxiety level

Figure 2 presents the mean for anxiety level as a
state (top left chart) and risk (top right chart) according
to STAI in the three pharmaceutical consultations, and
distribution of patients in line with anxiety level as

as state and risk by means of STAI, in the three
pharmaceutical consultations and patients’ distribution
according to anxiety level as a state and risk.

TABLE | - Sociodemographic profile of HIV-positive patients on antiretroviral therapy and anxiolytic/hypnotics classified in accordance with

level of anxiety (state and risk) mild/moderate or severe, in line with STAI (n=40)

STAI STA- STAI SATE P STAI RISK<=41 | STAI = RISK P
TE<=46 >46 >41
17 (38.6%) 27 (61.4%) 17 (38.6%) 27 (61.4%)
Age 49.82+/-12.69 48.52+/-6.53 0.655 50.18+/-11.03 48.30+/-8.13 0.519
Education
No education / 7 15 0.536 7 15 0.536
Primary Ed.
University 10 12 10 12
Gender
Male 15 18 0.158 15 18 0.158
Female 2 9 2 9
Working Status
Employed 4 7 - 3 8 -
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Unemployed / 3 9 3 9

Housewife

Pensioner 10 11 11 10

Time course of

infection

<§ years 2 3 1 1 4 0.634
>5 years 15 24 16 23

Transmission

route

Heterosexual 11 - 4 11 -
Homosexual 5

Injectable drugs 11

use

Vertical 1 0 1 0

Related diseases

<3 11 19 0.952 11 19 0.952
>3 6 8 6 8

Tobacco 10 20 0.468 9 21 0.165
Alcohol 0.489 4 0.739
Drugs 0.455 4 4 0.690
Physical activity

Low 7 11 1 8 10 731
Moderate/Intense | 10 16 17

Diet

Hypocaloric 12 22 0.473 13 21 1
Hypercaloric 5 5 4 6

TABLE Il - Pharmacological profile of HIV-positive patients on antiretroviral therapy and anxiolytic/hypnotics classified in mild/moderate or

severe anxiety (state and risk) (n=40)

STAI STAI P STAI RISK STAI RISK P
STATE STATE <=41 >41
<=46 >46 17(38.6%) 27(61.4%)
17 (38.6%) 27 (61.4%)
Drug
Duplicity of 2 10 0.090 3 9 0.315
Benzodiazepines
Benzodiazepines
time
< 5 years 15 0.811 15 0.811
> 5 years 9 12 9 12
Other Drugs
<5 9 14 1 7 16 0.390
>5 13 10 11
Allergies 17 27 - 17 27 -
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Adverse Drug 0 2 0.515 0 2 0.515
Reactions Benzo-
diazepines
Adherence 10 14 0.888 12 12 0.166
Negative outco-
mes related to
medication use
Untreated Health | 2 8 0.271 2 8 0.271
Problem
Unnecessary 8 2 0.007 9 1 <0.001
Medications
Non-Quantitative | 2 8 0.271 2 8 0.271
Ineffectiveness

Quantitative 3 9 0.315 1 11 0.015
Ineffectiveness

Quantitative 0 3 0.272 0 3 0.272
unsafe

Non-quantitative | 1 2 1 1 2 1
unsafe

Interventions

Pharmaceutical
Interventions

<3 4 4 0.690 5 3 0.227
>3 13 23 12 24

Accepted
pharmaceutical
Intervention

<3 7 11 1 7 11 1
>3 10 16 10 16

Accepted Medi- | 11 11 0.2152 11 11 0.2152
cal Intervention

Accepted Patient | 16 24 1 17 23 0.1468
Intervention

Intervention
Outcome

Resolved/Par- 14 20 0.7161 15 19 0.2714
tially
Not resolved 3 7 2 8
Dose Modifica- 1 1 1 1 1 1
tion
Dosage Modifi- 2 0 0.144 2 0 0.144
cation

Modification of 1 3 1 1 3 1
the regimen

Including medi- | 2 5 0.689 2 5 0.669
cation

Removing medi- | 9 6 0.077 9 6 0.077
cation
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Changing medi- | 2 7 0.445 2 7 0.445
cation

Intervening in 16 27 0.386 16 27 0.386
administration

Improving adhe- | 5 15 0.166 3 17 0.009
rence

Non-pharmacolo- | 17 27 - 17 27 -

gical measures

Outcome of inter-

vention
Patient 7 10 1 6 11 0.965
Both 10 17 11 16
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FIGURE 2 - State-Risk considering STAI score and appointments.
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FIGURE 3 - Mean of anxiety level as state (top left chart) and risk (top right chart) by means of STAI, in the three pharmaceutical consultation

and patients’ distribution according to anxiety level as a state (bottom left chart) and risk (bottom right chart).

DISCUSSION

As can be seen in Figure 1, a large number of
patients (104) met the criteria for inclusion in the
study, however, they did not attend the consultation on
the scheduled date and also for subsequent inclusion
in the project. A strong association was demonstrated
between the pharmacist's assessment of non-adherence
to antiretrovirals and a change of regimen and the role
of the pharmacist as a member of the interdisciplinary
team, as well as their contribution to health care, was
described (Samuel er al., 2018). Therefore, this large
number of patients absent from the appointment
reinforces the need to expand the discussion around this
topic with the multidisciplinary team, in order to invest
in a care model that aims to understand the reasons
why patients miss their pharmaceutical appointment
and, therefore, remain without adequate treatment.

In recent years, new global initiatives in response
to the AIDS crisis have dramatically affected - and often
significantly improved - the way developing countries
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source, distribute and manage pharmaceutical products.
Several developments related to treatment expansion,
initially focused on AIDS-related products, advance
frameworks to increase access to medicines for other
diseases that disproportionately affect resource-limited
countries and to strengthen health systems generally.
A hospital in South Africa has developed new tools to
decentralize the delivery of antiretroviral therapy to
local clinics, bringing treatment closer to patients and
shifting responsibility from scarce pharmacists to lower-
level pharmaceutical staff. The system was successfully
expanded to patients with other chronic conditions,
such as mental illness (Embrey, Hoos, Quick, 2009).

To understand the profile of anxiolytic/hypnotic
use by patients according to the STAI anxiety level
classification (Table II), it should be noted that
there were no significant differences in most of the
variables evaluated. However, patients with mild/
moderate levels of anxiety had a greater number of
unnecessary medications used compared to patients
anxiolytics/hypnotics

with severe anxiety, with
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forming a group of medications consumed by
these patients (Chaudhury, Bakhla, Saini R, 2021).

It should also be noted that when classifying
anxiety as a state, patients in a more severe situation
presented a greater amount of the “improve adherence”
intervention compared to patients who had mild/
moderate levels of anxiety. The aforementioned data
indicate that “non-adherence” to treatment on the
part of the patient may be related to higher levels of
anxiety, thus pointing to the need to work on this issue
with the patient. Adherence to treatment is considered
the main determinant of the therapeutic effect.

As shown in Figure 2, in the assessment of anxiety,
all patients obtained score values above the cutoff
point for both state and risk in the first pharmaceutical
consultation. In the third pharmaceutical consultation,
it was observed that the median was statistically
lower in the two anxiety conditions evaluated.
The lower part of Figure 1 shows the reduction
in the percentage of patients with score values
above the cutoff point throughout pharmaceutical
consultations, both for anxiety as a state and for risk.

Another interesting finding was to observe that
no group of patients in which health problems were
resolved or partially resolved had a lower level of
anxiety, noting that the resolution of health problems
through pharmaceutical disciplines promoted a
reduction in anxiety both as a state and as a risk. Several
studies have demonstrated the significant contribution
of medications in improving health outcomes for
hospitalized and outpatients (Melo, 2020; Ahmed et
al., 2022). A blinded, randomized, controlled efficacy
trial at 3 Veterans Affairs HIV clinics (HIV Translating
Initiatives for Depression Into Effective Solutions
[HITIDES]) conducted a HITIDES
which consisted of an external HIV depression care
team (a registered nurse, depression care manager,
pharmacist and psychiatrist) who provided up to
12 months of collaborative care supported by a
decision support system that improved depression
and HIV symptom outcomes (Pyne et al., 2011).

In some of these studies, the pharmacist drew

intervention,
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attention to drug-related problems and provided advice
on various aspects, including duration of therapy, drug
selection, maximum daily dose, and drug interactions
(Wixson, Brouwer, 2014). Furthermore, the involvement
of pharmacists in the treatment of HIV in a population of
psychiatric patients has increased the appropriateness of
antiretroviral therapy, laboratory tests and prophylaxis
of opportunistic infections. (Margulis et al., 2021)

The Patient-Centered HIV Care Model (PCHCM)
integrated community pharmacists with medical service
providers and required the sharing of patients' clinical
information and collaborative planning of therapy-
related actions. The proportions of participants with
HIV and mental health problems who were retained
in care and the proportion with viral suppression, pre-
and post-implementation, were determined. A relative
improvement of 13% was reported in both retention
[60% to 68% (p = 0.009)] and viral suppression
[79% to 90% (p < 0.001)]. Notable improvements
were observed among people triple diagnosed with
HIV, mental illness and substance use [+36% (50%
to 68%, p = 0.036) and +32% (66% to 86%, p =
0.001) in retention and viral infection suppression,
respectively],
between community pharmacists and medical providers
can improve ongoing HIV care outcomes among
people with mental health problems (Byrd et al., 2020).

Through the results obtained, it is possible to
highlight the population's strong desire for information
and guidance regarding the rational use of anxiolytics/
hypnotics and, that said, the important role of the
pharmacist. A comprehensive, holistic approach helps to
effectively identify and connect HIV-positive patients to
care and reconnect patients who may have dropped out of

demonstrating that collaborations

care.Anintegratedmodel of HIV careserviceshighlighted
that adherence counseling is a high-impact pharmacist-
led intervention for patients (Melvin, Gipson, 2019)

Managing  depression treatment using a
multidisciplinary team (a psychiatrist, a depression
treatment manager and a clinical pharmacist)
generates a positive impact on patient adherence,

however this measure generates expenses. Therefore,
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telehealth services
are acceptable and useful for both HIV patients
and their providers (Drummond et al., 2017).

Based on this, it is understood that the context of
the use of anxiolytics and hypnotics is complex and
multifactorial and that pharmaceutical care programs
aimed at the use of psychotropic drugs are vital to gather
information about the risks of using these medications.

Considering the contribution of mental health
disorders to poor outcomes in people with HIV (Pérez-
Valero, Blanch, Martinez, 2022), results from this
study provide valuable information for improvement
in specific areas of care for people with HIV.

Pharmaceutical follow-up is widely recognized

a study demonstrated that

in the literature as playing a vital role in ensuring
the rational use of medicines and enhancing clinical
outcomes (Nascimento et al., 2024; Sanchez-
Rubio Ferrandiz et al., 2022; Silva et al., 2021).
Studies have shown that pharmacist interventions
significantly contribute to treatment adherence, the
reduction of adverse events, and optimization of
pharmacotherapy (Lozano-Alvarez et al., 2023).

Interprofessionalcollaborationbetweenpharmacists
and physicians has also been enhanced through culturally
adapted tools, facilitating better clinical communication
and shared decision-making (Chen et al., 2023).

However, as far as we are aware, this is the first
study aimed at improving clinical outcomes of anxiety
among HIV patients through pharmacotherapeutic
Déder method.
The study has some limitations, such as the lack of

monitoring according to the
a control group once the quasi-experimental design was
chosen for the ethical principles to be applied. Another
limitation was the sample size. Initially, there was a
plan to involve a larger number of patients (n=199),
including 155 patients that were eligible, but only 40
patients participated in the three appointments. In this
study, it was not possible to understand the reasons
for non-participation; there is the need to develop
another study to understand these patients’ behavior.
Furthermore, patients included in the study also
presented comorbidities, such as hypertension, diabetes,
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insomnia and other chronic non-communicable
diseases that would not be target in the present study
but were considered by the Domingues, Ferrit-Martin
& Calleja-Hernandez (2016) study. Future studies
should also explore how this service model can be
adapted or scaled to other settings, particularly in
underserved or resource-limited areas. Evaluating
its integration into primary health care systems, the
use of telehealth strategies, and collaboration with
community health workers may provide insights

into its broader applicability and sustainability.
CONCLUSION

Pharmaceutical care carried out through health
education integrated with pharmacotherapeutic follow-
up using the Dader Method has a positive impact on
the rational use of anxiolytic/hypnotics. The results
highlight the benefits of the pharmacotherapeutic follow
up in supporting mental health through the rational use
of medicine and leading to a consequent improvement
on the overall quality of life in HIV-positive patients
receiving antiretroviral therapy. It is believed that the
effectiveness of the adopted strategies may encourage
further research and broader implementation of this
pharmaceutical service for HIV-positive patients.
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