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ABSTRACT

Objective: To identify pharmaceutical care services
provided to individuals living with HIV/AIDS in Brazil
and their associated outcomes.

Methods: A scoping review was conducted us-

ing PubMed, Scopus, and LILACS. Studies were
eligible if they reported at least one pharmaceutical
care service for individuals living with HIV/AIDS.
Two reviewers independently screened studies
and extracted data. Extracted variables included
city, setting, study design, inclusion and exclusion
criteria, type of pharmaceutical services, outcomes
assessed, measurement methods, sample size,
sex, age, and main findings.

Results: Twelve studies (15 publications) were
included, with a total of 1,962 participants, most of
whom were male (n = 1,321). Cross-sectional (n = 4)
and cohort (n = 4) designs predominated, and most
studies were conducted in specialized HIV/AIDS
care services (n = 8). The pharmaceutical care ser-
vices consisted of pharmacotherapeutic follow-up
(n = 12), medication review (n = 5), and health
education (n = 2). Reported outcomes comprised
clinical improvements, such as increased CD4+ cell
count and reduced viral load, as well as process
outcomes, including improved treatment adherence
and fewer drug-related problems following pharma-
cist-led interventions. Humanistic and economic
outcomes were less frequently assessed and in-
cluded participant satisfaction and empowerment,
quality of life, and reduction of healthcare costs.
Formal integration of pharmacists into multidisci-
plinary teams was reported in one study.
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Conclusions: In Brazil, pharmacotherapeutic
follow-up was the most frequently reported phar-
maceutical care service for individuals living with
HIV/AIDS. These services were associated with
improvements in clinical and process outcomes.
Evidence on humanistic and economic outcomes
remains limited, highlighting an important gap for
future research.

Keywords: Drug-related problem; Evaluation of Re-
sults; Evidence-Based Pharmacy Practice; Human
Immunodeficiency Virus; Pharmaceutical Services;
Treatment Adherence.

Acrénimos:

AIDS: Acquired Immunodeficiency Syndrome.
DRPs: Drug-Related Problems.

HIV: Human Immunodeficiency Virus.
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RESUMEN

Objetivo: Identificar los servicios de atencion
farmacéutica proporcionados a personas que viven
con VIH/SIDA en Brasil y sus resultados asociados.

Métodos: Se realiz6 una revision de alcance
utilizando las bases de datos PubMed, Scopus y
LILACS. Los estudios fueron elegibles si reporta-
ban al menos un servicio de atencion farmacéu-
tica dirigido a personas que viven con VIH/SIDA.
Dos revisores evaluaron de forma independiente
los estudios y extrajeron los datos. Las variables
extraidas incluyeron disefio del estudio, criterios de
elegibilidad, servicios farmacéuticos proporciona-
dos, resultados evaluados, instrumentos de medi-
cion, tamafio de la muestra, sexo, edad y hallazgos
principales.

Resultados: Se incluyeron doce estudios (15
publicaciones), con un total de 1.962 participantes,
la mayoria de los cuales eran hombres (n = 1,321).
Predominaron los disefios transversales (n = 4) y
de cohorte (n = 4), y la mayoria de los estudios se
realizaron en servicios especializados en VIH/SIDA
(n = 8). Los servicios de atencion farmacéutica
consistieron en seguimiento farmacoterapéutico
(n =12), revisién de la medicacion (n = 5) y educa-
cién en salud (n = 2). Los resultados reportados
comprendieron mejoras clinicas, como el aumento
del recuento de células CD4+y la reduccion de la
carga viral, asi como resultados relacionados con
el proceso asistencial, incluidos la mejora de la
adherencia al tratamiento y un menor nimero de
problemas relacionados con medicamentos tras
intervenciones dirigidas por farmacéuticos. Los
resultados humanisticos y econémicos se evalua-
ron con menor frecuencia e incluyeron satisfaccion
y empoderamiento de los participantes, calidad

de vida y resultados relacionados con costos. La
integracion formal de farmacéuticos en equipos
multidisciplinarios se reporto en un estudio.
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Conclusiones: En Brasil, el seguimiento farmacote-
rapéutico fue el servicio de atencién farmacéutica
identificado con mayor frecuencia para las perso-
nas que viven con VIH/SIDA. Estos servicios se
asociaron con mejoras en los resultados clinicos y
en los procesos de atencion. La evidencia sobre re-
sultados humanisticos y econdmicos sigue siendo
limitada, lo que sefiala una importante brecha para
futuras investigaciones.

Palabras clave: Adherencia al Tratamiento; Evalua-
cion de Resultados; Practica Farmacéutica Basada
en la Evidencia; Problemas relacionados con la
medicacion; Servicios Farmacéuticos; Virus de
inmunodeficiencia humana.
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Introduction

An estimated 40.8 million people worldwide were living with human immuno-
deficiency virus (HIV) in 2024, including approximately 1,100,000 individuals
in Brazil ®. In the same year, about 630,000 deaths were attributed to HIV-re-
lated causes globally .

Despite advances in antiretroviral therapy, HIV remains a major public health
challenge. Delayed diagnosis, treatment discontinuation, and poor adheren-
ce to therapy continue to contribute to preventable morbidity and mortality
@_These challenges are often exacerbated by adverse drug events and the
complexity of lifelong treatment regimens @.

In response, the Brazilian health system has implemented strategies to redu-
ce stigma, expand access to care, and strengthen treatment monitoring. The-
se efforts include strengthening multidisciplinary care teams and expanding
the role of pharmacists in patient care ©.

Pharmaceutical care has increasingly been recognized as an important
approach to optimizing pharmacotherapy and improving patient outcomes
“9 By identifying and preventing drug-related problems (DRPs), pharmacists
can support individualized treatment and enhance adherence to antiretroviral
therapy ®. Pharmacist involvement has also been associated with improved
clinical outcomes and reduced medication-related mortality .

Previous reviews have examined pharmaceutical services in HIV care. One
review evaluated outcomes such as antiretroviral therapy adherence, viral
load suppression, and immunologic response © . Another focused on phar-
macotherapeutic follow-up and included studies from PubMed and LILACS
up to 2019 @) Since then, additional studies on pharmaceutical care among
people living with HIV have been published, highlighting the need for an up-
dated synthesis of the evidence.

In Brazil, pharmaceutical care has previously been synthesized in a sco-
ping review that mapped pharmaceutical services and examined outcomes
across different health conditions ®. However, quantitative synthesis focu-
sed on cardiometabolic diseases due to their high prevalence, and studies
involving people living with HIV were not specifically examined ®). Therefore,
this scoping review aimed to map available pharmaceutical care services for
people living with HIV/AIDS in Brazil and to identify their clinical, humanistic,
economic, and process outcomes 9.

Palha Guerra AE, et al. Pharmaceutical care services for people living with HIV/AIDS in...
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Methods

Study design and review questions

This scoping review was conducted in accordance with the Preferred Repor-
ting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) guidelines ©).

The review addressed two research questions: (1) which pharmaceutical
care services are provided to individuals living with HIV/AIDS in Brazil and (2)
which outcomes has been reported in association with these services?

Eligibility criteria
Eligibility criteria were defined using the PCC framework (Population, Con-
cept, and Context).

Studies were eligible if they reported pharmaceutical care services provided
to individuals living with HIV/AIDS in Brazil, regardless of age, sex, comorbidi-
ties, or concomitant medication use. Pharmaceutical services considered in
this review were those defined by the Brazilian Federal Pharmacy Council and
included medication reconciliation, health condition management, therapeu-
tic drug monitoring, medication therapy review, health screening, medication
dispensing, management of self-limiting conditions, health education, and
pharmacotherapeutic follow-up. Studies conducted in any health care setting
in Brazil were considered eligible.

Reviews, thesis, dissertations, conference abstracts, editorials, or commen-
taries were excluded.

Search strategy

Electronic searches were conducted in the Scopus, PubMed, and LILACS da-
tabases on December 5, 2024, with no restrictions on publication date or
language.

The search strategy was developed using terms from the Medical Subject
Headings (MeSH) and Health Sciences Descriptors (DeCS), combined with
free-text terms related to HIV infection, pharmaceutical services, and Brazil.

The search included the following terms: (“HIV” OR “Human Immunodefi-
ciency Virus” OR "HIV-1" OR "Human immunodeficiency virus 1" OR “Human
Immunodeficiency Virus Type 1" OR “HIV-2" OR "Human immunodeficiency
virus 2" OR “Human Immunodeficiency Virus Type 2" OR "AIDS” OR “HIV in-
fection” OR "HIV-1 infection” OR “HIV infected patients” OR "HIV positive” OR
"HIV/AIDS” OR "Antiretroviral Agent*” OR “Combination Antiretroviral Therapy”
OR “Highly Active Antiretroviral Therapy”) AND (“Pharmaceutic* Service*” OR
"Pharmaceutical Care” OR “Pharmaceutical Service” OR “Pharmacy Service*”

Palha Guerra AE, et al. Pharmaceutical care services for people living with HIV/AIDS in...
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OR “Evidence Based Pharmacy Practice” OR “Evidence-Based Pharmacy” OR
“Evidence-Based Pharmaceutical Care” OR “Pharmaceutical intervention*”)
AND (“Brazil” OR “Brazilian*").

Study selection and data extraction

Titles and abstracts were independently screened by three reviewers (author
1, author 4, and author 5). Studies meeting the inclusion criteria were subse-
quently assessed through full-text review. Reference lists of included studies
and relevant reviews were also manually screened to identify additional eligi-
ble articles.

Data extraction was performed independently by two reviewers (author 1 and
author 4). Extracted data included authors, year of publication, city, setting,
study design, inclusion and exclusion criteria, type of pharmaceutical service,
outcomes assessed, measurement instruments, number of participants, sex,
age, and main findings.

Results

Selection and characteristics of included studies

The search identified 67 records. After duplicate removal, 49 publications
remained. Title and abstract screening identified 16 articles eligible for full
text assessment. One study was identified through manual searching. Twel-
ve studies reported in 15 publications met the inclusion criteria. (Figure 1).

The studies were published between 2012 and 2024 (1°-24_ Designs inclu-
ded cross-sectional studies (n = 4) (19132124 cohort studies (n = 4) (16182022)
controlled clinical trials (n = 3) ("4, case series (n = 1) @, and open-label
randomized clinical trial (n =1) (2,

Most studies were conducted in the state of Sdo Paulo (n = 5) (101417719 gnd
were predominantly performed in in specialized HIV/AIDS care services (n = 8)
(10-13,15.16.18.24) Stydy duration ranged from one month (%) to three years (9.

A total of 1,962 participants were included, with sample sizes ranging from
6 @3 to 398 ?¥ individuals. Most participants were male (n = 1,321). Detailed
study characteristics are presented in Table 1.

Pharmaceutical services

Pharmacotherapeutic follow-up was the most frequently reported phar-
maceutical service and was described in 12 studies (10192224 Most were
conducted in specialized HIV/AIDS services (n = 8) (10-1315161824) or hogpital
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settings (n = 7) (4171922) Duration of follow-up ranged from three @ to 12
months (121471619 Participants received between two and nine consultations
lasting 30 to 60 minutes.

Pharmacotherapeutic follow-up was associated with increased adherence to
antiretroviral therapy, identification and reduction of DRPs, improved quality
of life, and greater patient satisfaction with health services (107192224

Medication review was the second most frequently reported service and was
described in five studies conducted in hospital settings among participants
with HIV/AIDS or HIV and tuberculosis coinfection (14172021.23),

A retrospective analysis of 186 prescriptions from patients admitted to an
intensive care unit identified 331 drug interactions. 9% resulted in adverse
events affecting 16 participants and were associated with therapeutic failure
and adverse drug reactions 9.

Among participants with HIV and tuberculosis coinfection, hepatotoxicity led
to discontinuation of the standard tuberculosis regimen and modification of
therapy ®®. Two cases of virologic failure attributed to efavirenz resistance
required modification of the antiretroviral regimen #.

Health education interventions addressed the importance of pharmacologic
therapy and treatment adherence, as well as hygiene practices, laboratory mo-
nitoring, medication storage, condom use, and disease related counseling 19,

Characteristics of pharmaceutical services and participants are summarized
in Table 2.

Drug related problems

Across the included studies, outcomes related to DRPs included their iden-
tification, classification, and reduction during pharmaceutical care services.
DRPs comprised problems related to indication, effectiveness, safety, and
adherence. Classification was performed using questionnaires developed by
the study authors (1012131516 and instruments adapted from the model propo-
sed by Cipolle and colleagues @'23_Drug interactions were assessed using
Micromedex in two studies (1920,

Treatment adherence was evaluated based on reductions in viral load, increa-
ses in CD4+ T-cell counts, and the number of months in which participants
collected all prescribed antiretroviral medications (1822,

The number of identified DRPs ranged from 69 @3 to 643 (' and most fre-
guently involved safety and indication-related problems ?®. Reductions in the
number of these problems were reported in studies evaluating service effec-
tiveness (719 In one study, the mean number of DRPs decreased from 5.2 to
4.2 per participant (p = 0.043) (19,
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Pharmaceutical interventions

Pharmaceutical interventions ranged from 122 (7 to 590 (", The most com-
mon interventions included dosage adjustments, adding necessary medica-
tion, discontinuing unnecessary therapy, and substituting with an alternative
treatment (19 In one study, the pharmacist was integrated into the multi-
disciplinary care team (®, and two studies reported interventions involving
pharmacist-patient and pharmacist-physician interactions (1319,

Factors associated with pharmacotherapeutic outcomes

Factors associated with DRPs included age, marital status, duration of diag-
nosis, and treatment related factors, especially medication indication and
adherence @V,

Higher adherence was observed among participants who presented HIV
symptoms before initiation of antiretroviral therapy (p = 0.039), used fewer
pills per day (p = 0.003), attended scheduled appointments regularly (p
<0.0001), and presented higher CD4 positive T cell count (r = 0.237) (10.22)

Nonadherence to pharmacotherapeutic follow-up was associated with male
sex (OR =1.67,95 % IC: 1.05 - 2.66), age younger than 40 years (OR = 2.21,
95 % IC: 1.42 - 3.47), and allocation to the control group (OR = 1.67, 95 % IC:
1.07-2.61) (12,

Previous adherence to antiretroviral therapy and undetectable viral load were
associated with therapeutic success (9.

Quality of life and economic outcomes

Patient satisfaction measured at treatment initiation and after three months
of follow-up increased slightly, although the change was not statistically sig-
nificant (p = 0.472). Baseline satisfaction was associated with better physical
quality of life (OR = 1.38,95% IC: 1.11-1.71) @4,

Quality of life was assessed using the SF-36 Health Survey (' and the WHO-
QOL HIV BREF instrument @4

One study evaluated the economic impact of pharmacotherapeutic follow-up
using medical chart review over a one-year period (. At one year, the inter-
vention group showed better clinical outcomes and lower overall costs. Ex-
penditures were lower for medical appointments, laboratory tests, and hos-
pitalizations, but higher for procedures and pharmacist consultations. After
excluding high-cost events, the intervention group generated an estimated
net saving of $19.40 per patient per year.

Palha Guerra AE, et al. Pharmaceutical care services for people living with HIV/AIDS in...



Pharm Care Esp. 2026;(28):¢919

The additional daily investment required by the health care system was es-
timated at USS$1.45, USS$1.09, USS$2.13, USS$4.35, USS$1.09, and USS0.87 for
each additional outcome of viral load <50 copies/mL, absence of coinfection,
CD4+ T-cell count >200, >350, and >500/mm?, and optimal immune respon-
se, respectively.

Key results of the pharmaceutical services are summarized in Table 3.

Discussion

This scoping review mapped the available evidence on the impact of phar-
maceutical services in the care of people living with HIV/AIDS in Brazil. Ove-
rall, the findings support the important role of pharmacists in HIV/AIDS care,
especially in improving treatment adherence, identifying and resolving DRPs,
and supporting patient education. Patient-reported and economic outcomes
were less frequently evaluated, highlighting an important gap in the current
literature ®.

Previous reviews have examined pharmaceutical services in HIV care but
focused on specific interventions or outcomes ©®. One review evaluated
outcomes such as antiretroviral therapy adherence, viral load suppression,
and immunologic response ©. Another restricted the analysis to pharmaco-
therapeutic follow-up services @. A third review included studies regardless
of clinical condition or outcome type, but the meta-analysis was limited to
cardiometabolic diseases, and data from participants living with HIV/AIDS
were not specifically analyzed ®.

Consistent with previous literature, the included studies demonstrated be-
neficial effects of pharmaceutical services, particularly in improving adhe-
rence to antiretroviral therapy and addressing DRPs. Prior reviews have also
highlighted the need for additional studies evaluating economic, clinical, and
humanistic outcomes, as well as research conducted in low- and middle-in-
come countries ©7),

Fifteen studies were included in this review, confirming the predominance of
clinical endpoints while also documenting economic and humanistic outco-
mes, which were less frequently reported. The increasing number of publica-
tions in recent years suggests growing interest in evaluating pharmaceutical
care for this population.

Participants frequently presented multiple DRPs related to advanced immu-
nodeficiency, polypharmacy, and the use of medications for the prevention
and treatment of opportunistic infections @". Pharmacist-led interventions
were associated with reductions in these problems, suggesting an impor-
tant role for pharmacists in optimizing pharmacotherapy and improving
treatment safety.

Palha Guerra AE, et al. Pharmaceutical care services for people living with HIV/AIDS in...
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Despite these benefits, formal integration of pharmacists into multidiscipli-
nary teams was reported in only one study ®. Current guidelines recommend
that people living with HIV/AIDS be managed by multidisciplinary teams in-
cluding pharmacists, whose expertise in pharmacotherapy management,
patient counseling, and medication safety can contribute to improved treat-
ment outcomes @9,

The context in which pharmaceutical services are delivered may also influen-
ce patient engagement and care access. Pharmacies often represent acces-
sible and familiar health care environments, which may be particularly impor-
tant in settings affected by HIV-related stigma. Services delivered in these
settings can support infectious disease testing, facilitate early diagnosis, and
expand access to pre-exposure and post-exposure prophylaxis @9,

In addition to structural and workforce challenges, variability in pharmacists’
knowledge of HIV/AIDS has been reported ?”). Knowledge gaps may dispro-
portionately affect vulnerable populations, including LGBTQIA+ individuals,
who frequently experience barriers to care such as discrimination, family re-
jection, and limited access to health services ?®. Notably, none of the included
studies specifically evaluated pharmaceutical services for this population, hi-
ghlighting an important gap in the literature. Expanding pharmaceutical ser-
vices to incorporate HIV testing, counseling, and prophylaxis may reduce dis-
parities and improve outcomes among high-risk and underserved groups 9.

Only one study in this review evaluated economic outcomes and did not iden-
tify statistically significant cost differences between groups. However, pre-
liminary cost-effectiveness analyses from other settings suggest potential
benefits. For example, pharmaceutical services have been associated with
estimated savings from USS51 to USS166 per patient and reductions in heal-
th care utilization of approximately 18.5 hours annually @. These findings su-
pport the potential value of integrating pharmaceutical services into national
HIV/AIDS strategies ?9).

Standardized quality indicators can help improve the evaluation and compa-
rability of pharmaceutical services 9. Relevant indicators include pharma-
cotherapy follow-up for high-risk patients, identification and management of
adverse drug reactions, medication dispensing and counseling, and accurate
documentation of clinical activities ©9. Patient-centered measures, comple-
tion of validated quality-of-life instruments, and engagement in HIV/AIDS sur-
veillance programs, can provide additional insight into care quality. Indicators
of professional development, such as pharmacist training in motivational in-
terviewing, may also improve patient engagement and adherence support ©9.

This review has limitations. Some relevant studies may have been missed
despite comprehensive searches conducted according to PRISMA guideli-
nes for scoping reviews ©. Only studies conducted in Brazil were included,
and terminology describing pharmaceutical services and outcomes varied

Palha Guerra AE, et al. Pharmaceutical care services for people living with HIV/AIDS in...
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across studies, which may have limited comparability. Similar limitations
have been reported in international reviews on pharmaceutical services. Ne-
vertheless, the findings may provide insights relevant beyond the Brazilian
context and help guide future research and service development.

A key strength of this review is the systematic mapping of evidence from Bra-
zilian studies, capturing clinical, humanistic, economic, and process-related
outcomes associated with pharmaceutical services. These findings highlight
the broad contribution of pharmacists to HIV/AIDS care and may inform po-
licy decisions and service implementation.

In summary, pharmaceutical services appear to improve clinical and care
process outcomes among people living with HIV/AIDS in Brazil, although evi-
dence on patient-reported and economic outcomes remains limited. Future
research should prioritize the evaluation of economic outcomes, the inclu-
sion of populations at higher vulnerability, and greater standardization in the
terminology and reporting of pharmaceutical services and outcome mea-
sures. These efforts may support the development and implementation of
pharmaceutical services capable of strengthening comprehensive care for
people living with HIV/AIDS.
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Figure 1. PRISMA flow diagram of study selection.
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Table 1. Characteristics of the included studies by study design, location, setting, data collection period, and eligibility criteria

(n =15 publications).

First Study City, State Setting Data Inclusion criteria Exclusion criteria
author, design collection
year period
Gutierrez Cross-sec-  Sao Paulo, Public March 2007-  Individuals aged >18 years ~ Pregnant women
etal, 2012 tional SP outpatient April 2009 with HIV/AIDS on ART for
) specialized at least 6 months

in HIV/AIDS
Loureiroet Controlled  Fortaleza, Outpatient November Patients aged >18 years, Pregnant women or indivi-
al, 2012 clinical trial  CE pharmacy at  2008— Au- treatment-naive, initiated duals unable to participate in
an specialized gust 2010 ART during study period, nterviews

medical with no prior participation

center in pharmaceutical interven-

tion studies
Silveiraet  Unblinded  Pelotas, RS Specialized  NR Patients aged >18 years, Pregnant women, patients with
al, 2013 controlled HIV care HIV-positive, receiving care  mental health disorders, visual
(2 clinical trial service and ART at specialized mpairment, hospitalization, or
urban clinics terminal iliness

Molinoet  Controlled  Campinas, University February Outpatients with HIV/AIDS,  Patients aged >60 years, preg-
al, 2014 clinical trial ~ SP Hospital 2009- Au- aged 18-60 years, BMI nant women, individuals with
an gust 2010 <30 kg/m? on ART without  obesity, incarcerated persons,

regimen changes in the
preceding four weeks

those unable to return for visits
or examinations, deceased
participants, those with severe
psychiatric illness impairing
comprehension, or those who
missed scheduled visits
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First Study City, State Setting Data Inclusion criteria Exclusion criteria
author, design collection
year period
Reisetal, Cross-sec- Fortaleza, Medical October—No-  NR NR
201409 tional CE Specialty vember 2008
Center
Silveiraet  Unblinded  Pelotas, RS Specialized  NR Patients aged >18 years Pregnant women, history of
al, 2014 controlled HIV care receiving ART, and residing  mental illness, visual impair-
9 clinical trial service inurban areas ment, hospitalization, or termi-
nal illness
Carnevale  Controlled  NR, SP Hospital January Outpatients diagnosed Pregnant wormen, patients with
etal, 2015 clinical trial 2009-June with HIV/AIDS, aged 18—-60  obesity or psychiatric disor-
a4 2012 years, receiving ART, and ders, or inability to return for
with BMI <30 kg/m? follow-up
Silveiraet  Cohort Pelotas, RS HIV/AIDS June 2006— Individuals with baseline Pregnant women
al, 2015 Care Service  July 2007 and follow-up data on viral
(16 load, CD4+ count, and
treatment adherence
Gerenutti Prospecti-  Sorocaba, Municipal NR HIV-infected patients on Pregnant women, deceased
etal, 2017 vecohort  SP Specialized ART registered in Digitized  during study, transfer to other
(18) Care Service System of Drug Logistic health services, or ART adheren-
Control, aged >12 years, ce shorter than study duration
and receiving care at spe-
cialized center
Molinoet  Controlled  Campinas, University January Outpatients with HIV/AIDS,  Homeless or incarcerated per-
al, 2017 clinical trial ~ SP Hospital 2009-June aged 18-65 years, BMI <30 sons, severe psychiatric illness
9 2012 kg/m?, on highly active ART  impairing comprehension, mis-
sed visits, pregnancy, fewer than
two pharmaceutical consulta-
tions, > six months between
pharmaceutical visits, >1 year of
pharmaceutical care, transfer to
other health services, or missed
medical appointments
Ramos et  Retrospec- Rio de Janei- Intensive November Adult patients with HIV/ ICU stay <72 hours
al, 2018 tive cohort  ro, RJ Care Unit 2006 Sep- AIDS admitted to ICU requi-
(20) tember 2008 ring mechanical ventilation
Resende Cross-sec-  Belo Hori- Hospital September Patients aged >18 years Cognitive deficits, prior treat-
etal, 2019 tional zonte, MG 2015- De- and diagnosed with TB ment abandonment, death,
@ cember 2016 and HIV/AIDS, initiating TB  transfer, or diagnostic changes
treatment from September
2015 concomitantly with
HIV/AIDS diagnosis
Cruzetal, Retrospec- NR University January HIV-positive adults aged Fewer than 2 documented
2020 @2 tive cohort Hospital 2007- De- >18 years with documen- CD4+ or viral load measure-
cember 2010 ted CD4+ counts and ments during the study, or only
pharmacy record of ART 1 documented ART refill.
initiation between 1998
and 2010
Resende Series of Belo Hori- Hospital NR TB/HIV co-infected Treatment abandonment, death,
etal, 2021 cases zonte, MG patients under treatment, transfer, cognitive deficit, or
@) aged =18 years, with > 6 diagnostic change
months follow-up
Marcal et  Cross-sec-  Belo Horl- HIV/AIDS September Individuals with HIV/ NR
al, 2024 tional zonte, MG Health 2015-July AIDS aged >18 years who
@4 Services 2018 completed service quality

perception questionnaires
at ART initiation and after
3 months

Abbreviations: AIDS: Acquired Immunodeficiency Syndrome; ART: Antiretroviral Therapy; BMI: Body Mass Index; CE: Cearg;
HIV: Human Immunodeficiency Virus; ICU: Intensive Care Unit; MG: Minas Gerais; NR: not reported; RJ: Rio de Janeiro; RS:
Rio Grande do Sul; SP: S&o Paulo; TB: Tuberculosis.
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Table 2. Characteristics of participants and pharmaceutical services in the 12 studies included in the review (n =
15 publications).

First author, Sample size Mean age + Pharmaceutical Outcome Measurement method
year (N men) SD (years) service
Gutierrezet 292 (205) 443+9083 Pharmacothera-  ART adherence, associa- Structured questionnaire developed by
al, 201209 peutic follow-up  tion between adherence the authors
and undetectable viral
load, and identification of
factors associated with
adherence
Loureiroet  45(28) 37.04+ Pharmacothera-  Quality of life Short Form-36 Health Survey (SF-36)
al, 20120m 11.47 peutic follow-up (Ware and Sherbourne Instrument,
and health 1992)
education
Silveira et Intervention Intervention  Pharmacothera-  Effectiveness of pharma-  Self-report questionnaire with a control
al, 201302 group: 166 group: 39.28  peutic follow-up  cotherapeutic follow-up sheet recording routine activities and
(108) +04 and adherence medications taken during the 3 days
Control group Control before the interview
166 (102) group: 41.33
+10.7
Molino et Intervention Intervention  Pharmacothera-  Effectiveness of pharma-  NR
al, 201407 group: 45 (25) group: 42 peutic follow-up  cotherapeutic follow-up
Control group: (NR); Control - and medication
45 (25) group: 41.5 review
(NR)
Reisetal, 25(14) 37 (NR) Pharmacothera-  Drug-related problems A data collection form developed
2074 03 peutic follow-up by the authors was used to collect
demographic and lifestyle information,
clinical history, ART adherence profile,
interview conditions, participant-phar-
macy service relationship, and satis-
faction with the pharmacist and the
pharmaceutical care program
Silveira et 332 (209) 39 (NR) Pharmacothera-  Nonadherence to pharma-  Self-report questionnaire recording
al, 201409 peutic follow-up  cotherapeutic follow-up routine activities and medications
taken, including doses and schedu-
les, during the three days before the
interview
Carnevale Intervention Intervention  Pharmacothera-  Drug-related problems CD4+ T-cell count, viral load, absence
etal, 2015  group: 51 (34) group; 41.3 peutic follow-up  and costs of pharmaceuti-  of coinfections, and immune response
9 Control group: +88 and medication  cal care services Cost analysis was conducted over a
57 (34) Control review one-year period. For both groups, the
group: 40.5 number of appointments, laboratory
+902 tests, procedures, and hospitalizations
at 6 and 12 months were recorded.
Pharmacist appointments were additio-
nally recorded for the intervention group
Silveira et 136 (82) 40+10 Pharmacothera-  Factors associated with Self-report questionnaire used to
al, 201509 peutic follow-up  therapeutic success assist participants in recalling routine
activities and reporting current medi-
cations, including doses and adminis-
tration schedules.
Gerenuttiet 359 (182) NR Pharmacothera-  Effectiveness of pharma-  Pharmacy refill records over 6 months

al, 201708

peutic follow-up

cotherapeutic follow-up
and association of adhe-
rence with viral load and
CD4+ T-cell percentage

Viral load and CD4+ T-cell counts
were extracted from medical records
at baseline and 6 months after the
pharmacist consultation
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First author, Sample size Mean age + Pharmaceutical Outcome Measurement method
year (N men) SD (years) service
Molino et Intervention Intervention  Pharmacothera-  Effectiveness of pharma- ~ Two pharmacists independently iden-
al, 2017 09 group: 43 (28) group: 41.74  peutic follow-up  cotherapeutic follow-up tifled and classified drug-related pro-
Control group: +793 and health in reducing drug-related blems into four categories: indication,
43 (28) Control education problems and improving effectiveness, safety, and adherence
group: 41.49 CD4+ count and viral load  Laboratory test results and partici-
+09033 pant-reported symptoms were used
to identify and monitor drug-related
problems. The Micromedex and CD4+
T-cell counts supported the evaluation
Ramos et 62 (45) 37.5(NR) Medication Adverse drug events Micromedex database 2.0.
al, 2018 @ review
Resendeet 81 (62) 40 (NR) Medication Drug-related problems Questionnaire adapted from Cipolle
al, 2019 @ review et al and classified by the Pharmaco-
therapy Workup method (indication,
effectiveness, safety, and adherence)
Cruzetal, 170 (127) 405+938 Pharmacothera-  ART adherence Adherence rate was defined as the
2020 @ peutic follow-up percentage of months during follow-up
in which participants collected all
prescribed ART. Total refill delay was
defined as the sum of all days of ART
refill delay during follow-up divided by
the total number of follow-up days and
multiplied by 100
Resendeet 6 (3) 37.5+£09052 Medication Drug-related problems Questionnaire adapted from Cipolle
al, 2021 @ review et al and classified by the Pharmaco-
therapy Workup method (indication,
effectiveness, safety, and adherence)
Margal et 398 (333) 342+1708  Pharmacothera-  Satisfaction with health WHOQOL-HIV BREF Instrument
al, 2024 @4 peutic follow-up  care services and quality

of life at initiation of antire-
troviral therapy

Abbreviations: ART: Antiretroviral Therapy; HIV: Human Immunodeficiency Virus; N: number; NR: Not reported; SD: Standard
Deviation; WHOQOL-HIV: World Health Organization Quality of Life — HIV.

Table 3. Main findings of the 12 studies evaluating pharmaceutical services (n = 15 publications).

First Pharmaceutical
author, service
year

Main findings

Gutierrez et
al, 2012 (0

Pharmacotherapeutic
follow-up

Having HIV-related symptoms before initiating ART (p = 0.039), taking fewer ART pills per day (p =
0.003), and attending all scheduled medical appointments (p <0.0001) were associated with be-
tter treatment adherence. Older age, HIV-related symptoms before ART initiation, baseline CD4+
T-cell count <350/mm?, and satisfaction with health services were also associated with better
adherence. Depression, taking more than four ART pills per day, difficulties in taking ART, episodes
of intoxication, missing medical appointments, and having HIV-positive children were associated
with poor adherence.

Loureiro et
al, 2012 0m

Pharmacotherapeutic
follow-up and health
education

A total of 643 DRPs associated with ART were identified. Most were safety-related (58.0%),
followed by indication-related problems (27.4%). A total of 590 pharmaceutical interventions were
performed. These interventions mainly involved to medication dose adjustment (19.6%), phar-
macologic strategy (13.7%), and health education (66.7%). Comparative analysis of quality-of-life
outcomes between the first and ninth follow-up visits showed statistically significant improve-
ment across all domains (physical functioning, role limitations due to physical health, bodily pain,
general health perceptions, vitality, social functioning, role limitations due to emotional problems,
and mental health). Pharmacotherapy follow-up was associated with improved quality of life,
particularly among symptomatic participants and those diagnosed >1 year earlier (p <0.05).

Silveira et
al, 201302

Pharmacotherapeutic
follow-up

The control group had no contact with pharmacists and received medication counseling from
nurses. ART adherence increased from 79.5% to 79.8% in the intervention group and from 72.3%
t0 73.8% in the control group (p = 0.95). After 12 months, viral load was undetectable in 50.3% of
the intervention group and 49.8% of the control group (p = 0.15)
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First Pharmaceutical Main findings

author, service

year

Molino et Pharmacotherapeutic ~ On days when the clinical pharmacy team was absent, participants were assigned to the control

al, 2014 07 follow-up and medica- group and did not receive consultations with clinical pharmacists. Following the intervention, 122

tion review pharmaceutical interventions were performed. The mean number of DRPs decreased from 5.2 to

4.2 per participant (p = 0.043). A significant increase in CD4+ T-cell count was observed in the in-
tervention group (from 260.7 to 312.0 cells/mm3; p = 0.015). No significant change was observed
in the control group

Reisetal,  Pharmacotherapeutic A total of 322 DRPs were identified. Most problems were related to safety (n = 153, 70.5%), fo-

207409 follow-up llowed by effectiveness (n = 33, 15.2%), and indication (n = 29, 13.4%). A total of 295 pharmaceuti-
cal interventions were performed, including pharmacist-patient, pharmacist-patient-physician, and
pharmacist-physician interventions

Silveira et Pharmacotherapeutic  The control group had no pharmacist contact. Nonadherence to pharmaceutical follow-up was

al, 201409 follow-up observed in 52.7% of participants. Male sex (OR = 1.67;95% ClI: 1.05 - 2.66; p = 0.03), age <40
years (OR =2.21;95% Cl: 1.42 - 3.47; p < 0.001), and allocation to the control group (OR = 1.67;
95% CI: 1.07 -2.67; p = 0.02) were significantly associated with nonadherence.

Carnevale Pharmacotherapeutic ~ The control group received standard care without pharmacist involvement. There was a signifi-

etal, 2015  follow-up and medica- cant reduction in DRPs (from 248 to 145; p <0.007). Indication-related problems decreased from

a9 tion review 551026 (p <0.001). Safety-related problems decreased from 161 to 96 (p <0.0071). After six mon-
ths, the proportion of participants without coinfections and with CD4+ T-cell count >500/mm?
was higher in the intervention group than in the control group. This difference was not statistically
significant (p = 0.599). The intervention group spent less on appointments, laboratory tests, and
hospitalizations, but spent more on procedures and pharmacist visits.

Silveira et Pharmacotherapeutic  Prior ART adherence (PR: 1.34;95% ClI: 1.07 - 1.69; p = 0.03), CD4+ T-cell count >200 cells/mm?,

al, 201508 follow-up and prior undetectable viral load (PR: 1.30; 95% CI: 1.13 - 1.49; p <0.001) were associated with

high treatment success (90%).

Gerenutti et
al, 201708

Pharmacotherapeutic
follow-up

Adherence was higher in the intervention group (p <0.05). The intervention group comprised
patients receiving care under a pharmaceutical care model implemented at the Specialized Mu-
nicipal Assistance Service by clinical pharmacists. The non-intervention group included patients
who declined participation in the intervention or had scheduling conflicts with available appoint-
ment times. Use of concomitant medicines was not associated with ART adherence (p = 0.30)
Adherence improved among participants with undetectable viral loads (p = 0.0004) and among
participants with higher CD4+ T-cell count (p = 0.0024)

Molino et
al, 201709

Pharmacotherapeutic
follow-up and health
education

In a 1-year study without pharmaceutical services in the control group, 202 pharmaceutical in-
terventions were proposed. Of these, 193 involved pharmacist-participant and 9 pharmacist-phy-
sicians. Pharmacist-physician interventions addressed DRPs, most commonly safety-related
problems. These interventions included adding a necessary medicine, discontinuing unnecessary
therapy, or substituting with an alternative therapy. All pharmacist-physician interventions were
accepted. Pharmacist-participant interventions consisted of educational actions to prevent and
resolve DRPs. After one year, the number of DRPs decreased by 38.43% (p = 0.0001).

Ramos et
al, 2018 @9

Medication review

A total of 331 potential drug—drug interactions were identified. 9% resulted in adverse events in 16
participants. Most interactions were moderate (74.0%). Most were pharmacokinetic (68.3%), were
well documented (65.9%), and had delayed onset (63.7%). Adverse events included treatment
failure (16.7%) and adverse drug reactions (83.3%)

Resende et  Medication review 80% of participants had at least one DRP. The most common were indication and adherence

al, 2019@ problems. Associated factors included age, marital status, new HIV case, ethnicity, time since HIV
diagnosis, and duration of tuberculosis treatment.

Cruzetal, Pharmacotherapeutic Shorter delays in ART refills was positively correlated with undetectable viral load (r = 0.407) and

2020@ follow-up higher CD4+ T-cell count (r = 0.237), indicating better adherence

Resende et Medication review 69 DRPs were identified. Most were related to adherence (58.0%), followed by indication (24.6%),

al, 2021 @ safety (11.6%), and effectiveness (5.8%). In addition, 66.6% of participants developed hepatotoxici-
ty during follow-up

Margal et Pharmacotherapeutic  Individual satisfaction with health services increased from 95.5% at ART initiation to 96.7% after 3

al, 2024@  follow-up months. This difference was not statistically significant (p = 0.472). Physical health domain scores

were associated with satisfaction at ART initiation (OR, 1.38,95% CI, 1.11 - 1.71; p = 0.003).

Abbreviations: ART: Antiretroviral Therapy; Cl: Confidence Interval, DRP: Drug-Related Problems; HIV: Human Immunodefi-
ciency Virus; OR: Odds Ratio; PR: Prevalence Ratio; r: Correlation Coefficient
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