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Background and objective: There is an increase in the global prevalence of the human immunodeficiency virus (HIV).
While it has been proven that pharmacist interventions improve the health outcomes of people living with HIV/
AIDS (PLWHA), the economic impact of these initiatives is uncertain. Consequently, we aim to systematically review
and synthesize the evidence surrounding the economic impact of pharmacist care in PLWHA.
Methods: PubMed, EMBASE, Scopus, IPA via ProQuest, the Cochrane Library, and the CINAHLPlus databaseswere sys-
tematically searched. Original studies evaluating the economic effect of pharmacist-managed services for PLWHA
were included in the review. The quality of the economic studies was assessed using the ConsolidatedHealth Economic
Evaluation Reporting Standard (CHEERS) checklist.
Results: A search of databases yielded 4206 citations, four of which met the eligibility criteria. Three studies were con-
ducted in a hospital-based outpatient facility, while one study was conducted in a community pharmacy setting. The
types of “pharmacist-managed services” included targeted motivational education, pharmaceutical care, health
screening for opportunistic infections, and referral to specialists. Two of the four economic evaluation studies had com-
plete economic analyses and were rated asmoderate in quality. In comparisonwith usual care, pharmacist services led
to cost savings of (51.29 to 165.74 in 2021 USD$) per person per year, saving 18.5 h per patient per year, and a lower
cost of generating 12 years of quality-adjusted life years. In addition, the benefit-to-cost ratio of the pharmacist service
was 2.51:1.
Conclusions: The pharmacist-managed services demonstrated the benefits of improving overall PLWHA health out-
comes in economic viability. However, future real world controlled, high-quality economic studies are required to de-
termine the long-term cost-effectiveness of these services, given the pharmacist's growing role in the health care team
managing PLWHA.
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1. Introduction

As of 2020, approximately 37.7 million people globally are living with
the human immunodeficiency virus (HIV)/acquired immunodeficiency
syndrome (AIDS).1 Of these, more than 50% are from low-and middle-
income countries (LMICs).2 The socioeconomic burden of HIV/AIDS is no-
table because of the significant strain and cost incurred on people living
with HIV/AIDS (PLWHA), their relatives, and the community.3 Between
2000 and 2015, $562.6 billion was spent on HIV/AIDS, and, in 2015
alone, $48.9 billion was spent on HIV/AIDS prevention, care, and treat-
ment worldwide.4 Furthermore, between 2000 and 2016, HIV/AIDS pre-
vention investment increased by 519.6%, from $596 million to $3
billion.5 On the other hand, AIDS-related deaths have decreased by 39%
since 2010, owing primarily to the introduction of highly active antiretrovi-
ral therapy (HAART) in the early 2000s..1 The end of the AIDS threat by
2030 and the achievement of UNAIDS 95–95-95 targets will largely depend
on the effectiveness of the current antiretroviral therapy (ART), which will
contribute to viral suppression, reduction in the spread of the virus, and
prevention of AIDS-related deaths.6–8

ART plays a crucial role in HIV prevention and management,9,10 and
pharmacists play an invaluable role in maintaining the continuity and
safety of their use.11,12 Pharmacists offer high-quality, patient-oriented
medication therapy management services for PLWHA.13,14 Pharmacist in-
terventions could mitigate medication errors, improve medication literacy
skills and adherence.15,16 With pharmacist care, PLWHA could control
their condition and better health outcomes.14,17 Consequently, the use of
healthcare facilities and resources, such as clinic and emergency room ad-
missions, could be decreased, thereby lowering increased health
spending.16,18 A meta-analysis conducted by Ahmed et al. in 2021 (includ-
ing evidence from inception to June 2020) showed that the availability of
pharmaceutical services to PLWHA was correlated with statistically mean-
ingful increases in adherence to medication and had a beneficial influence
on viral suppression.12 Other studies have also reported pharmacists' posi-
tive effects on patients' CD4 T lymphocyte counts, viral loads, and ART
adherence.11,15,19,20 The American Society of Health-System Pharmacists
(ASHP) now considers pharmacy services an essential component of HIV
care.12,21,22 However, previous systematic reviews evaluating pharmacist
interventions did not focus on economic consequences or directly targeted
PLWHA health outcomes.11,12,23 As a result, we plan to conduct a system-
atic review of the literature to assess the economic outcomes of pharmacist
care for PLWHA.

2. Methods

We registered the systematic review on PROSPERO
(CRD42020173057) and followed the PRISMA (Preferred Reporting
Items for Systematic Review and Meta-Analysis) guidelines for reporting
the findings.24

2.1. Eligibility criteria

The studies were included if they were: (1) original research publica-
tion; (2) analysing pharmacist-managed services in PLWHA; (3) document
an economic assessment; (4) written in English; and (5) available in full
text. However, workshop materials published guidelines, case reports, edi-
torials, opinions, letters to editors, commentaries, correspondences, news
articles, qualitative studies and conference abstracts were excluded if not
available in full-text form.
2

2.2. Information sources

The following electronic databases were searched: PubMed, EMBASE,
Scopus, international pharmaceutical abstracts (IPA) via ProQuest, the
Cochrane Library, and the CINAHL Plus. Three categories of keywords,
i.e., pharmacist managed services (e.g., ‘pharmacists’), HIV (e.g., ‘AIDS’),
and economic assessment (‘economics’) describing the key components of
the research question, were used with variations from inception to 23 Feb-
ruary 2021. Both free-text keywords and headings unique to the databases
were used (e.g., MESH and EMTREE) (Supplementary Table S1).

Bibliographies of relevant documents were searched manually to iden-
tify any additional records that were not found from the electronic searches.
Two authors independently screened the titles and abstracts of all the doc-
uments listed. The full-text of potentially eligible titles/abstracts was re-
trieved for a full review by two independent reviewers. Any discrepancies
between the two reviewers were resolved through discussion and consen-
sus. A third independent reviewer was consulted when an agreement was
not reached.
2.3. Data extraction and synthesis

Information extracted from the included studies includes author(s),
study objectives, study design, comparison type, research setting, the coun-
try of study, inclusion and exclusion criteria, study duration, sample size,
intervention (i.e., pharmacist services), control group(s), perspective(s),
cost year, program costs, economic outcomes, significant statistical results,
benefit-to-cost ratio, currency, and type of economic assessment. The com-
parison styles included pre-post, and inter-group comparisons. Control
groups were categorized as parallel control for cross-group comparisons
and historical self-control for pre-post comparisons. Study settings were
classified as hospital-based outpatients or community pharmacies. The re-
search perspectives were categorized as the patient, provider, or societal.25

Finally, equivalents were provided for all currency values in 2021 USD,
considering inflation and currency changes for each study.26

In the current systematic review, program costs include the costs of
implementing and sustaining pharmacy-managed project or programs
(e.g., pharmacist salary time, incentives, office supplies, equipment's, facil-
ity space, and utility costs). On the other hand, economic outcomes include
costs incurred with or without services (e.g., medication costs), cost reduc-
tions, per-case costs saved, and others. For example, the benefits-to-cost
ratio, i.e., economic benefits per dollar spent on pharmacist-managed ser-
vices, was established where appropriate, dividing service economic bene-
fits by delivery cost for the same period. Furthermore, if the cost year was
not explicitly stated in the research, the year of study completion was used.
2.4. Quality assessment

The type of economic assessment was classified as suggested by Drum-
mond et al.25 based on the number of alternatives and whether the costs
and intervention outcomes were analysed. Specifically, studies with two
or more options (e.g., intervention group versus control group or historical
control group) were considered as ‘analysis’whereas those without control
group were ‘description.’ A partial economic assessment may include a cost
description, a cost analysis, a description of the outcome and an evaluation
of the outcome. The full economic evaluation includes all cost and out-
comes components, and studies can be further classified as cost-
effectiveness, cost-benefit, and cost-utility analysis. The quality evaluation
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of the economic studies was carried out using the Consolidated Health Eco-
nomic Evaluation Reporting Standards (CHEERS) 24-item checklist.27
3. Results

We found 4204 articles in database searches and two articles in biblio-
graphic searches. After removing duplicate articles remaining 3409 were
screened for titles and abstracts. Finally, 48 articles were identified for
the full-text review; 44 articles were excluded for the reasons listed in
Fig. 1, and four papers were included for the qualitative assessment.

Table 1 summarises the characteristics of the included studies. A study
was conducted in the USA, Mexico, Spain, and Brazil.15,28–30 Three studies
were conducted in a hospital-based outpatient facility,15,28,29 while one
study was conducted in a community pharmacy setting.30 In addition,
three studies were prospective, single group, pre-post trials,15,29,30 while
the one study was a prospective, parallel controlled study.28 The minimum
sample size was 28, and the maximum sample size was 279. Two studies
have a sample size of less than 50,10,19 while two studies have greater
than 100.28,30 The duration of the two studies was six months,15,29 while
the rest were conducted over 12 months.28,30 The pharmacist managed in-
terventions utilized in the studies can be divided into five types: targeted
education for adherence (n = 4)15,28–30; pharmaceutical care
(e.g., medicine review, modification, and recommendations for other
health care providers) (n=4)15,28–30; health screening and laboratory ser-
vices (n = 2)15,30; referral to specialists (n = 2)15,30; motivational
interviewing for adherence (n = 1).15
Fig. 1. PRISMA Flow chart of the sear
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Table 2 summarises the economic characteristics and other outcomes of
the included studies. Two studies reported partial economic assessments,
i.e., outcome and cost description,15,29 while two studies measured the
full economic evaluation, i.e., cost-benefit28 and cost-effectiveness
analysis.30 One study was carried out from a provider perspective,28 one
from a patient perspective,29 one from a societal perspective,15 and one
from both provider and societal perspective.30

The program's costs include labor costs, and other costs, i.e., office
(light, space rent), pharmacist training, and sustaining costs of
pharmacist-managed services.15,28–30 Carnevale et al. reported that addi-
tional daily investment in intervention group US$1.45, 1.09, 2.13, 4.35,
1.09, and 0.87 i.e., 2.30, 1.73, 3.38, 6.90, 1.38 in 2021 US $ of would be
required for each additional outcome of viral load<50 copies/ml, absence
of co-infection, CD4+ >200, 350, and 500 cells/mm3, and optimal im-
mune response, respectively. The intervention group generated annual sav-
ings of US$ 32.33 per patient, i.e., 51.29 in 2021 US$ per year
i.e., associated with appointments, laboratory tests, and hospitalizations.
In addition, the intervention group reported a benefit-to-cost ratio of
2.51:1 compared to standard care.28

According to Dilworth et al., the true mean cost of the 5-visit interven-
tion was $819.74 i.e., 1028.85 in 2021 US$ per patient. This total includes
$139.24 i.e., 174.4 in 2021 US$ in patient costs and $680.50 i.e., 853.19 in
2021 US$ in clinic costs. Compensation for pharmacists' time ($528.86
i.e., 663.73 in 2021 US$ per patient, on average) accounted for 78% of
the clinic's total cost for each patient who completed the adherence inter-
vention. As per transmission rate modelling analysis, the adherence inter-
vention prevented approximately 0.134 secondary HIV infections among
ch method and screening results.



Table 1
Characteristics of the included studies.

Authors
(Publication
year)

Study objective, Study setting and Country Study design, type
of comparison,
sample size, and
study period

Inclusion and exclusion criteria Intervention (pharmacist role) and control

Carnevale,
R. C.
(2015)

• To evaluate the clinical and economic impact
of pharmaceutical care on HIV-infected
patients.

• Hospital-based outpatients.
• Brazil

• ambispective,
controlled study

• Between groups
comparison

• 102 participants
(51 participants
in each interven-
tion and control
group)

• 12 months

• Outpatients diagnosed with HIV/AIDS aged
18–60 years with BMI below 30 kg/m2 and
receiving ART were included.

• Psychiatric, pregnant, and patients unable to
return for follow-up were excluded.

• Pharmacists provided pharmaceutical ser-
vices by PWDT method.

• Guided patients about adherence. Monitor
problems with dosage, drug-drug and
drug-food interactions, side effects, and
adverse reactions,

• Suggesting medication changes to physi-
cians when needed.

• The clinical pharmacy team did not follow
the control group, and its data were col-
lected through a review of medical charts
encompassing the same period.

Dilworth, T.
J. (2018)

• To determine the clinical and economic
effects of a pharmacist-administered ART
adherence clinic for patients living with HIV

• Pharmacist-led ART adherence clinic at THS
• Mexico

• Prospective
cohort study

• Pre-post compar-
ison

• 28 patients
enrolled but 16
attended all the
follow-ups.

• 6 months

• THS Adherence clinic included patients if they
were (a) referred to the clinic by their PCPs
for medication adherence concerns between
December 1, 2011, and June 1, 2013; (b)
aged 18 years; (c) without HIV dementia as
determined by their PCPs; (d) consented to
participation in the study; (e) were able to
read and understand English.

• Pharmacists provided medication adher-
ence and disease state education with moti-
vational interviewing techniques.

• Screening for opportunistic infection, Med-
ication reconciliation, adherence barriers;
ART side effects, drug interactions; patient
CD4 counts and HIV viral loads.

• Ordering laboratory tests, immunizations,
and providing recommendations to the
physician; developing patient ART regi-
mens with the PCPs; and making referrals
to specialists.

Margusino
et al.
(2019)

• To describe HIV patient candidates for the
teleconsultation pharmaceutical care -home
drug delivery (TcPhC–HDD) protocol, the
implementation phases required, and the care
circuit and subsequently to evaluate the
clinical, economic, and patient-perceived
quality results postimplementation.

• Hospital outpatients
• Spain

• Cohort observa-
tional.

• pre–post com-
parison

• 38 participants
• 6 months at least
follow up

• Adult HIV outpatients included if adherent to
ART; at least 6 months of follow-up in the
HIU and HPS before inclusion; stable patients
with chronic controlled infection objectified
by two negative viral loads in consecutive
determinations.

• Patients excluded with change in ART due to
virologic failure or adverse effects; breach of
appointment during the last year in outpatient
hospital pharmacy or medical clinic without
scheduling a replacement; concomitant treat-
ment with other HD-medicines or
H-medicines that require face-to-face
consultation in HPS.

• Pharmacist did Bi-monthly telematic con-
sultation

• Pharmaceutical care by clinical interviews
to assess treatment, clinical variables
monitoring, adherence evaluation, pharma-
cological interactions, adverse effects mon-
itoring and maintaining records of activity.

Shresta R. K.
(2020)

• To assess the costs and cost-effectiveness of
the patient-centred HIV care model
(PCHCM), an evidence-informed structural
intervention that integrates community-
based pharmacists with primary medical
providers to improve rates of HIV viral
suppression.

• Community-based HIV-specialized pharma-
cies

• USA

• Prospective
cohort study

• Pre-post compar-
ison

• 279 participants
from all three
project sites

• 12 months

• Patients aged 18 years who were on or plan-
ning to start ART and who met the eligibility
criteria (e.g., agreed to follow-up clinic and
pharmacy visits, were willing to use project
pharmacies to fill prescriptions, had an unmet
immunological or virologic goal, failed a
previous ART regimen) were enrolled in the
project.

• Three of the 10 project sites (Albany, GA,
Chicago, IL, Kansas City, MO), which reported
complete cost data, were included in the cost
and cost-effectiveness analyses.

• Pharmacists with training on HIV treatment
and prevention, stigma, and cultural
competency, offered individualized adher-
ence support.

• Did initial comprehensive medication ther-
apy review and subsequent quarterly
targeted or comprehensive reviews
depending upon the clinical need.

• Monitored prescription patterns and
tracked clinical and laboratory test results
to assess treatment response and to identify
potential therapy-related adverse events.
The project pharmacists worked directly
with their partnered clinics to develop
action plans to address any identified
therapy-related problems.

• Plans were formulated in person (eg,
“morning huddle” face-to-face meetings
between the pharmacists and clinic pro-
viders) or by phone, fax, or email. Medical
providers, pharmacists, and patients then
collaborated to implement the action plans,
and progress was reviewed at subsequent
project visits.

HIV/AIDS: Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome, BMI: body mass index, ART: Antiretroviral therapy/treatment, PWDT: Pharmacist's
Workup of Drug Therapy, HIU: Hospital Immunodeficiency Unit. HPS: hospital pharmacy services. HD: hospital diagnosis. H: hospital use. THS: Truman Health Services.
PCPs: Primary care providers.
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Table 2
Economic findings of the included studies.

Authors (publication
year), type of economic
evaluation,
perspective,
cost year and currency

Programme costs and
economic outcomes

Economic results

• Carnevale, R. C.
(2015)

• CBA
• Provider
• 2012
• US Dollar

• Programme costs
• Costs of appointments, laboratory tests, procedures, hospitalizations, total cost, and
total cost without procedures.

• Economic outcomes
• Direct medical cost.
• Cost savings

• Intervention group showed better clinical outcomes and gener-
ated lower spending (not to procedures). An additional health
care system daily investment of US$1.45, 1.09, 2.13, 4.35, 1.09,
and 0.87 i.e., 2.30, 1.73, 3.38, 6.90, 1.38 in 2021 US $ would be
required for each additional outcome of viral load <50 copies/-
ml, absence of co-infection, CD4+ >200, 350, and 500 cells/-
mm3, and optimal immune response, respectively.

• Intervention group spent less per day on appointments, labora-
tory tests, and hospitalizations, but spent more on procedures
and in total than the control group. The intervention group
annually generated savings per patient of $3.20, i.e., 5.08 in
2021$ associated with appointments, $23.19, i.e., 36.79 in
2021 $ with laboratory tests, and $5.94, i.e., 9.42 in 2021 $
with hospitalizations.

• The intervention group also generated additional annual costs
per patient of $50.60, i.e., 80.28 in 2021 $ associated with
procedures, $12.88 i.e., 20.44 in 2021 $ with pharmaceutical
appointments, and $31.13, i.e., 49.39 in 2021 $ with total costs.
However, the difference in costs between the groups was not
statistically significant. The stark contrast in the costs associated
with procedures was caused by two hip surgeries performed on
patients from the intervention group, which together added
$1916.09, i.e., 3039.79 in 2021 $ to the total expenses.

• The BC ratio was 2.51:1.
• Dilworth, T. J.
(2018)

• Cost analysis
• Societal
• 2015
• US dollars

• Programme cost
• Net cost of patient time and travel expenses, as well as costs incurred by the adherence
clinic to implement the intervention. Economic analyses were conducted on an
intention-to-treat basis and therefore included costs (but no benefits) for the 12
patients who failed to complete the intervention.

• Economic outcomes
• Direct and indirect medical cost. Cost saving

• The intervention was highly cost-saving, with a return of $2.96,
i.e., 3.63$ in 2021 in future medical care savings for each dollar
spent on the adherence intervention.

• The total cost of the intervention was $16,811 i.e., 21,092
($1051 i.e., 1318 in 2021 $ per patient), which was less than
the future savings in averted HIV-related medical care expendi-
tures ($49,702 i.e., 62,360.68 in 2021 $).

• The corresponding savings in averted future HIV-related medi-
cal care expenditures and lost QALYs were $49,702,
i.e., 54,337.3 in 2021 $ and 0.772, respectively”

• The true mean cost of the 5-visit intervention was $819.74
i.e., 1028.85 in 2021 US$ per patient. This total includes
$139.24 i.e., 174.4 in 2021 US$ in patient costs and $680.50
i.e., 853.19 in 2021 US$ in clinic costs. Compensation for phar-
macists' time ($528.86 i.e., 663.73 in 2021 US$ per patient, on
average) accounted for 78% of the clinic's total cost for each
patient who completed the adherence intervention.

• Margusino et al.
(2019)

• Outcome analysis
(Cost minimization
analysis)

• Patient
• 2017
• Euros

• Programme costs
• Not reported
• Economic outcomes
• Direct costs avoided from the patient's perspective (cost-minimization study assuming
the same final clinical results—costs of public or private transportation that the patient
would have had to incur to go to the HPS consultation less the costs actually paid by
the patient to the company responsible for drug home delivery) Indirect costs (lost
work hours avoided by the avoidance of the need to travel the hospital in active
patients).

• The economic evaluation revealed 137 ± 23 euro,
i.e., 165.74 in 2021 US $ patient/year costs-saved and
18.5 ± 7.2 h/patient/year working time gained.

• Patient-perceived quality average score was >9.4 out of 10 in
all items; the most valued factors were the saving of direct
costs and reconciliation with work commitments (45%),
and the least valued attributes were making the payment
for the shipment and having to adjust to a telephone
appointment (41%).

• Shresta R. K. (2020)
• Cost analysis,
cost-effectiveness
analysis

• Provider and societal
perspective

• 2016 US dollars

• Programme cost
• Labour (salaries), non-labour (office supplies, durable material and equipment, facility
space, and utilities) participant time, transportation

• Economic outcomes
• The annual total intervention cost per patient and cost per patient visit were calculated
and reported for all 3 sites combined (ie, “overall” costs), by the project site, and
separately for the clinics and pharmacies

• PCHCM annual intervention cost for the 3 project sites was
$226,741 i.e., 247,590.20 in 2021 US $ this cost was composed
of the annual clinic cost of $74,043 i.e., 80,851.372021 US$
and the annual pharmacy cost of $152,698
i.e., 166,738.832021 US$

• The average cost per patient, cost per patient visit, and incre-
mental cost per patient virally suppressed were $813, $48, and
$5039, i.e., 887.76, 52.41, and 5502.34 in 2021 US $ respec-
tively.

• The intervention averted 2.75 HIV transmissions and saved
12.22 QALYs and nearly $1.28, i.e., 1.40 million in 2021 US $ in
lifetime HIV treatment costs.

• The intervention was cost-saving overall and at each project site.

CBA: cost benefit analysis, PCHCM: patient-centred HIV care model, QALYs: Quality-adjusted life years, $; dollars.
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sexual partners of PLWHA who completed the full 6-month assessment in-
tervention. The prevention of future HIV-related medical care costs saved
$49,702, i.e., 62,360.68 in 2021 $, and lost 0.772 QALYs. It was a very
cost-effective intervention, with a $2.96, i.e., 3.63$ in 2021 return on in-
vestment in future medical savings for every dollar invested.15

PLWHA travel every month or every two months to the clinic for face-
to-face consultation and drug dispensing represents an important expense
that the patient bears and is the cause of a loss of relevant productivity
throughout the year.. However, the study results demonstrate a clear bene-
fit to patients. Margusino et al. patient perspective revealed that pharmacist
teleconsultation saved 137±23 Euro patient/year, i.e., 165.74 in 2021 US
$ cost and 18.5 ± 7.2 h/patient/year time gained.29

Shrestha et al. reported that interventions such as the patient-centered
HIV care model PCHCM (that broadly facilitates viral suppression (and
thus prevents HIV transmission) are required to end the HIV epidemic in
the United States. The average cost per patient cost per patient visit, and in-
cremental cost per patient virally suppressed were $813, $48, and $5039,
i.e., 887.76, 52.41, and 5502.34 in 2021 US $ respectively. As per study
findings HIV specialized clinical pharmacists' interventions stopped 2.75
HIV transmissions and saved 12.22 QALYs and almost $1.28 million,
i.e., 1.40 million in 2021 US$ in living expenses for HIV care.30 In addition,
studies have shown that pharmacist interventions have increased pharma-
cist intervention costs and reduced future medical costs (e.g., laboratory
tests, appointments, hospitalization, and emergency visits costs), compen-
sating for the increased cost of drugs.

Based on the CHEERS checklist (Table 3), all the four economic evalua-
tions have fulfilled item 1 as the titles suggest that the studies have been an
economic evaluation. All reviews have completed point 2, except for
Carnevale et al., which was completed partially because the study perspec-
tive was not summarised.28 No discounts were applied in all the studies be-
cause the duration of the studies was not more than one year. In item 19 of
the CHEERS checklist, Dilworth et al. and Margusino et al. did not report
any incremental analysis and consequences of alternatives.15,29 Model-
based structural uncertainties and input parameter delays were fully ex-
plained by Carnevale et al. and partially explained by Shrestha et al..28,30

Carnevale et al. partially reported the differences in baseline subgroup dif-
ferences and variability in intervention effects.28

4. Discussion

This systemic review described and examined studies investigating the
economic impact of pharmacist-managed services for PLWHA. Although
pharmacist interventions have become more expensive as programme
costs have risen, the overall impact of these interventions on improving
PLWHA is far more significant, either directly or indirectly, than the cost
of the intervention itself. Interventions had a positive impact on adherence
to ART, viral load suppression, immune system improvement, avoiding op-
portunistic infections, laboratory costs, hospitalization, emergency hospital
visits in intervention groups. Further, these interventions were also mean-
ingful in reducing the HIV transmission to HIV-negative partners and im-
proving QALYs. This result could have been linked to improved HIV
management through improved drug monitoring, contributing to a general
decrease in overall healthcare costs. Studies show that pharmacist-
managed programs resulted in cost-saving, demonstrating pharmacists' im-
portant role in HIV/AIDS management.

Pharmacists' role in healthcare has expanded from drug dispensing and
distribution to individualized patient-cantered care, such as pharmacother-
apy supervision and personalized education.31–34 The presence of pharma-
cists as a member of the HIV/AIDS healthcare management teams is likely
to be sustained and gradually extended, especially following the recom-
mendations of the World Health Organization (WHO) and the ASHP, each
of which promotes the integration of pharmacists into a multidisciplinary
team to improve PLWHA health outcomes.6,22

This review included one study conducted in a community pharmacy
setting and three studies conducted in hospital outpatient settings. This
was consistent with the related reviews of the pharmacist-managed services
6

for diabetes and hypertension, which recognized that the pharmacist had
increased pharmacotherapy services in outpatient settings.18,31 One theory
may be that pharmacists are readily available and willing to provide
prompt guidance onmedications in outpatient settings, particularly for peo-
ple who are on outpatient treatment for chronic diseases such as HIV/AIDS.
The results in these studies will enable pharmacist managers to justify the
budgetary benefit of pharmacist-managed programs and expand such ser-
vices in ambulatory conditions, given the increasing recognition of pharma-
cists' contribution to the optimal use of medicine in chronic diseases. The
results from studies conducted in the USA,Mexico, Spain, and Brazil cannot
begeneralized to other countries due to variations in pharmacist skills and
services performed.

There are a few limitations tomention. First, half of the included studies
were full economic studies similar to a review conducted in an economic
evaluation of pharmacist services in patients living with diabetes.31 To en-
courage decision-makers to optimise the allocation of limited healthcare re-
sources, full economic evaluations should be conducted and reported based
on defined parameters, considering both cost and outcomes. Secondly,
most research is from a provider's perspective, although only one study
took a patient's perspective. In comparison, none of the studies found
whether participants were insured because non-insured individuals appear
to have low wages. Non-insured patients have fewer prescribed drugs and
doctor's office visits but more emergency room visits, suggesting inade-
quate HIV treatment contributing to a substantial economic burden. Thus,
potential research could be undertaken to examine the economic effect of
pharmacist initiatives on such a perspective of uninsured individuals.

Third, two studies have investigated indirect costs, which account for a
significant portion of the overall cost of HIV treatment.15,29 Bam et al. re-
ported that cumulative total days missed in a monthly cycle due to HIV/
AIDS were 3.5 days lost.35 As pharmacist-managed programs may increase
individuals' health outcomes and productivity, the existing literature may
not have entirely grasped these services' economic effects. Fourth, the un-
certainty underlying the key point calculations and the cost and outcome
expectations must be considered so differences in parameter values may
not lead to different results and conclusions. Potential economic estimates
of pharmacist interventions may employ one-way, multi-way, and probabi-
listic sensitivity testing and non-parametric bootstrapping to calculate dis-
crepancies in estimates. Finally, establishing a causal link between
pharmacist-managed services and their economic effects could use a
study approach by using a concurrent control group and introducing ran-
domization to reduce bias. Policymakers can find more solid and impelling
evidence from future, randomized, controlled, large sample-sized trials.

4.1. Limitations

There are some limitations associated with the present study. First,
though a systematic search technique has been used tofind qualifying stud-
ies, not all papers matching the inclusion requirements have likely been in-
cluded. Secondly, this research is prejudiced by publication bias, and only
certain reports that have been published could reflect the findings, and
non-significant results may not have been published. Thirdly, no attempt
was made to contact the authors of the studies examined to request infor-
mation not reported; consequently, reporting bias could have been present.
Finally, we did not include conference abstracts or dissertations that were
not available in full text, so there may have been publication bias.

5. Conclusion

In conclusion, there was a good return in economic viability on pro-
grams run by pharmacists managed services in PLWHA. The evolving
roles of pharmacists in HIV care and increases in medication costs promote
the measurement of the economic effects of pharmacist initiatives. To as-
sess the long-term cost-effectiveness of pharmacist services in HIV care,
high-quality real-world observational, economic studies will be required
in the future.



Table 3
Quality assessment of included studies using the Consolidated Health Economic Evaluation Reporting Standards checklist.

Carnevale et al. (2015)28 Dilworth et al. (2018)15 Margusino et al. (2019)29 Shrestha et al. (2020)30

1. Identify the study as an economic evaluation or use more specific terms such as ‘cost-effectiveness analysis’, and describe the interventions compared.
⁎1 1 1 e48
2. Provide a structured summary of objectives, perspective, setting, methods (including study design and inputs), results (including base case and uncertainty analyses) and conclusions.
1, Partially a 1 1 e48
3. Provide an explicit statement of the broader context for the study. Present the study question and its relevance for health policy or practice decisions.
2 165–166 1, 2 e48, e49
4. Describe characteristics of the base case population and subgroups analysed, including why they were chosen.
2 166 2, 3 e49
5. State relevant aspects of the system(s) in which the decision(s) need(s) to be made.
2, 3 166 2, 3 e49, e50
6. Describe the perspective of the study and relate this to the costs being evaluated.
3 166 3 e50
7. Describe the interventions or strategies being compared and state why they were chosen.
3 166 3 e49, e50
8. State the time horizon(s) over which costs and consequences are being evaluated and say why appropriate.
2 166 3 e50
9. Report the choice of discount rate(s) used for costs and outcomes and say why appropriate.
NA b NA b NA b NA b

10. Describe what outcomes were used as the measure(s) of benefit in the evaluation and their relevance for the type of analysis performed.
3 166 3 e50
11a. Single study-based estimates: describe fully the design features of the single effectiveness study and why the single study was a sufficient source of clinical effectiveness data.
3 NA 3 e49
11b. Synthesis-based estimates: describe fully the methods used for identification of included studies and synthesis of clinical effectiveness data.
NA NA NA NA
12. If applicable, describe the population and methods used to elicit preferences for outcomes.
NA NA NA NA
13a. Single study-based economic evaluation: describe approaches used to estimate resource use associated with the alternative interventions. Describe primary or secondary research
methods for valuing each resource item in terms of its unit cost. Describe any adjustments made to approximate to opportunity costs.

3 167 3 e50
13b. Model-based economic evaluation: describe approaches and data sources used to estimate resource use associated with model health states. Describe primary or secondary
research methods for valuing each resource item in terms of its unit cost. Describe any adjustments made to approximate to opportunity costs.

NA NA NA NA
14. Report the dates of the estimated resource quantities and unit costs. Describe methods for adjusting estimated unit costs to the year of reported costs if necessary. Describe methods
for converting costs into a common currency base and the exchange rate.

3 167 NA e50
15. Describe and give reasons for the specific type of decision-analytical model used. Providing a figure to show model structure is strongly recommended.
NA NA NA NA
16. Describe all structural or other assumptions underpinning the decision-analytical model.
NA NA NA NA
17. Describe all analytical methods supporting the evaluation. This could include methods for dealing with skewed, missing, or censored data; extrapolation methods; methods for
pooling data; approaches to validate or make adjustments (such as half cycle corrections) to a model; and methods for handling population heterogeneity and uncertainty.

3 167 3 e50
18. Report the values, ranges, references, and, if used, probability distributions for all parameters. Report reasons or sources for distributions used to represent uncertainty where
appropriate. Providing a table to show the input values is strongly recommended.

3, 4 167, 168, 169 3, 5 e50, e51
19. For each intervention, report mean values for the main categories of estimated costs and outcomes of interest, as well as mean differences between the comparator groups. If
applicable, report incremental cost-effectiveness ratios.

4, 5, 7 168, 169 c 5 c e50, e51
20a. Single study-based economic evaluation: describe the effects of sampling uncertainty for the estimated incremental cost and incremental effectiveness parameters, together with
the impact of methodological assumptions (such as discount rate, study perspective).

NA 168 NA NA
20b. Model-based economic evaluation: Describe the effects on the results of uncertainty for all input parameters, and uncertainty related to the structure of the model and assumptions.
4 NA NA e52d

21. If applicable, report differences in costs, outcomes, or cost-effectiveness that can be explained by variations between subgroups of patients with different baseline characteristics or
other observed variability in effects that are not reducible by more information

4, 5, 7 NA NA NA
22. Summarize key study findings and describe how they support the conclusions reached. Discuss limitations and the generalizability of the findings and how the findings fit with
current knowledge.

5, 7, 8 169, 170 5, 6, 7 e51, e52, e53
23. Describe how the study was funded and the role of the funder in the identification, design, conduct, and reporting of the analysis. Describe other non-monetary sources of support.
8 171 7 E49
24. Describe any potential for conflict of interest of study contributors in accordance with journal policy. In the absence of a journal policy, we recommend authors comply with
International Committee of Medical Journal Editors recommendations.

8 171 7 e53
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