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Abstract

As the HIV epidemic has evolved, so too has the role of the clinical pharmacist (CP) in the management of
people living with HIV (PLWH). The modern antiretroviral therapy (ART) era has resulted in PLWH living normal
life spans with resulting increased comorbidities. CPs have long been a part of the multidisciplinary manage-
ment of ART. However, with the changing demographics of PLWH and health-care system dynamics, CPs have
had the opportunity to expand their role. This includes involvement in managing increasing comorbidities with
expanding and more complicated medication regimens, drug interaction monitoring, and optimizing transitions
of care, all while recognizing and addressing barriers to successful HIV and hepatitis C virus (HCV) treatment.
In addition, with the expansion of HIV prevention and pre-exposure prophylaxis (PrEP) services, CPs have the
opportunity to be involved in HIV prevention. This study summarizes the literature evaluating the impact of
CPs in the management of PLWH in the era of modern ART. We conducted a literature search to identify stud-
ies that assessed the CP role in HIV clinical practice since 2006. The identified studies were grouped into two
categories. The first was HIV related outcomes, including interventions on regimen selection, adherence,
regimen optimization, and management of treatment failure. The second group of studies pertained to aging
and vulnerable populations, including management of comorbidities, transitions of care, medication-assisted
treatment, hepatitis C, and HIV screening and PrEP. We concluded that the evidence supports the expanding

role of CPs to positively impact a variety of aspects related to the care of PLWH. (AIDS Rev. 2019;21:195-210)
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the mid-1990s, has transformed HIV into a chronic
disease state that with treatment allows patients to live

The introduction of modern antiretroviral therapy essentially normal life spans’. There has been a dra-
(ART), starting with the protease inhibitor (Pl) class in  matic transformation in the safety, tolerability, efficacy,
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and general ease of administration of ART. We now
have five major classes of antiretrovirals (ARV) avail-
able globally (nucleos(t)ide reverse transcriptase in-
hibitors [NRTI], non-NRTI, integrase strand transfer
inhibitors, PI, and entry inhibitors) as well as ten single-
tablet regimens available making it possible to find
effective, easy to take medications for the majority of
our patients?.

With the success of ART people living with HIV
(PLWH) are living longer, and 45% of PLWH were
greater than or equal to 50 years of age at the end of
2015 in the USA3. Aging PLWH face increased preva-
lence of medical comorbidities such as cardiovascular,
renal, bone, diabetes, obesity, and hyperlipidemia that
is often associated with the use of multiple medications
(polypharmacy)®. Thus, current successful care of
PLWH relies on multidisciplinary teamwork integrated
within the medical home model of care that differs
slightly depending on the health-care system. Tanta-
mount to medical management is recognizing barriers
to care that is prevalent among PLWH such as social
isolation, mental illness, alcohol, and illegal substance
use that could adversely impact engagement in care®.
In a rapidly evolving health-care system, medical pro-
viders increasingly rely on the mutual support of the
clinical pharmacists (CPs) as a part of the multidisci-
plinary team management.

CPs have been an essential component of caring for
PLWH since the beginning of the epidemic and have
favorably influenced clinical outcomes in a variety of
settings®8. Nevertheless, the role of CPs in the modern
ART era can vary widely depending on the health
system and country of practice. CPs are directly in-
volved with patient disease state education, medica-
tion side effect monitoring, adherence counseling and
monitoring, and selection or optimization of ART in
complex PLWH and multidrug resistance. With the ag-
ing population, CPs can have a larger impact on man-
aging polypharmacy associated with an increased
number of comorbidities. CPs can contribute to re-
duce pill burden including deprescribing, and focus
on fidelity verification of inadvertent iatrogenic interac-
tions that can result in adverse clinical outcomes®1°.
CPs also assist in the transitions of care aspects from
home to hospital and vice versa. Further, CPs have
has an active role in the treatment of hepatitis C in
PLWH in the era of direct-acting antivirals (DAA) and
participate actively in HIV prevention including pre-
exposure prophylaxis (PrEP). Herein, in this review, we
aim to describe the role that the CP has played in the
management of PLWH in the modern ART era as well

as a discussion of the future direction of clinical phar-
macy in caring for PLWH, particularly with the aging
population of PLWH.

Methods

A literature search was performed using PubMed
and Cochrane Library to identify available literature
reporting pharmacist involvement in the care of PLWH.
The search was limited to articles published and in-
cluding interventions from 2006 to present to limit
studies to the “modern ART era.” We chose the pe-
riod of 2006-2008 for defining the start of the modern
ART era as it coincides with the approval in the Unit-
ed States of the first complete single-tablet regimen,
and it was when most clinical guidelines started re-
viewing and changing recommendations to initiate
ART at higher CD4+ T-cell counts'"'3. There were no
specific requirements of study size or design given
the limited number of available studies. The refer-
ences of identified studies were also reviewed to as-
certain any additional literature available. Studies
were excluded if they were not written in English as
the primary language or did not discuss interventions
made specifically by a pharmacist. Studies were
grouped into categories of HIV related interventions
and impact on virologic outcomes (12), aging and
vulnerable populations (2), pharmacist role in comor-
bidities (2), medication reconciliation and transitions
of care (9), and HIV prevention including PreP (5).
Table 1 includes a summary of studies directly related
to HIV treatment outcomes. Table 2 includes a sum-
mary of studies related to the management of comor-
bidities, medication reconciliation and transitions of
care, and HIV screening and PrEP.

HiV-related interventions and impact on
virologic outcomes

Treatment initiation and regimen selection

When choosing initial ART, general considerations
include regimen potency, potential adverse effects,
potential drug interactions, the genetic barrier to re-
sistance, patient comorbidities, and compatibility
with the patient’s lifestyle?. The study conducted by
Nevo et al. illustrates that the beneficial role of CPs
in the selection of initial ART regimens and the favor-
able impact CP participation can have on outcomes
for treatment of HIV-infected naive patients™. The
study compared two groups of patients, those re-



| pharmacist

inica

Hill, et al.: The role of the cl

(sanujuo))

sainseaw aousIaype
ssalppe Aj[eoyoads 1ou piq -
9SNQe 90UBISANS UYIIM %9'82

pue ssaul|l [ejusu YIm %8/ —

(%ep) Anoluye
3OB|q PUB (%6G) Uswom
jo uonodoud ybiH

97Is a|dwes |ews

az|s a|dwes |[ewg -
JueoyubIs
JoU JUNoo QY Ul sebueyd
pUB PEO| [BJIA B|QEIO818pUN
yum uoiodoid U aseslou| —

SJUN0Y QY 18MO| pue
speo) [ediA Jaybiy pey dnoib
40 Jenemoy ‘Alxe|dwiod

Jusled Joj |01)uod Jou pIq -
10} Pa||0.1U0D

suoljo8jUl
M8U JO 8OUBPIOAR UO paseq juads
1$ Alons oy sbuines €4 jo uinjay —
9|gelo8iepuUNn
Buieq |le o} Jw/seldod 000'8Y
WOJ} Pasealdap Peo| [BJIA UBIPSIA —
cWW/S|[80 ¥GY O] 86 W04} JUN0D
@D UBIPAW Ul 8SEBAIOUI JUBDIIUDIS —

uoIUBAIBIUIFISOd %1/ 01 %2 0Z WOlj

uolssaiddns peo| [elIA Ul 8SB8I0U| —
s108lgns Jo %Gy Ul peisnipe [HY -

suonosjul
ansiunuoddo pue suonezieldsoy

10 se1el Jomo| yim dnoib uonusaiell| —

sjuswiyuiodde
J1UljO 0} 82UBIBYPE Ul JusaAodull
Jueoiubis yum dnolf uonusnleu| —

s||lye4 01 doueldwod Ul JuswaAodwl

%62 Ul palnsal uolusAloul 4o —

PEO| [BJIA B|gBI08}epUN
yum uonodoud Ul 8seslou| —
%18 01 %09 Wol

90UBJOYPE UBBW Ul 9SBAIOU| [[BJOAQ —

0ad Jereaib o

%G6 BUINBY %ZE 01 %/ WO} 9s88I0u| —

(syuow ¥ ‘sa 0o}) dnoib
|0uoo ueyy Jabuoy Apueoiiubis

uswifal [eyul uo psurewsl dnolb 49 -

(L&'} YH) steok g 1su1

syjuow
9 Joj 1s1oewreyd Ag Bunojuow
Buiobuo yum Buijesunod
90uUBIBYPE 10} 40 O} [Bliolal
:80UBlaypy

BuimelAlslUl [BUOIBAIIOW
10} OIUIJO BOUBIBYPE
1sioewleyd 0] [eiisjel
:90UBlBYpY

sjuaied uaisype-uou

Ul oIulo eouslaype

paseq 1sioewseyd o) [ellajel
:80uBIaYpY

QlUIj0 9oUBIBYPE
paseq 1sioew.eyd o1 [eliejel
:90UBlBYpY

d0d Aq uoneniur snsisa

uonuaAIeUl

a1 pa1ejdwoo sjusied g} —
SAlRU JUBWIRA}
8leM %E%9 Yolym Jo

1HV Ho Apuauno sjueied gz —

aouaJlaype-uou
UM 1HY Uuo siusned y0}

8Je0 JO pJEpuElS

8y} penunuod oym sjusied |g
0} paledwod uopuareUl
paAleoal |4y uo swened |z

aousIaype
Jood yum |4y uo sjusied gz

dnolb jonuod
Byl Ul 9gy snslan dnoib

S8lelS palun

pUBLIBZIMS

S8lelS paiun

S9lelS palun

(8102)
22 [e 19 ylomia

(1102) 1Z1e 1o
JayoeusWIWNIY

(0102) z'e 18
loyeg-uosiaydon

(L102)
o1’ 18 UOSIBpUBH

sem yolym Bupioyuow oy} Buunp uoissaiddns [edin Buinsiyoe uoneniul |4y paseq 4o uonuaAIelUl Ul syuened 618 — (s102)
wanbaly aiow yum dnolb 4o - jo pooyia| Jeybiy pey dnoib 4o — :UolenIul Juswieal | OAlRU | HY — SOIBIS palun 1B 18 0ASN
juswwo) awooInQ UOIJUAAIBU| uoneindod uibrio jo Aiuno) Apmis

$8WO02N0 pajejai-A[H uo sisioew.eyd jo joedw) *| ajqel

197



AIDS Reviews. 2019;21

(senunuog)

14v
0} palejal Ajoaulp 44q uo
Ajleonioads uswwod 10U piqg —

SOW00IN0

o160j04in Aue ssasse Jou piq -
syuedioied jo

Jagquinu |[ews yum ays a|buig -

awi} dn-mojjof Hoys —
abueyo
alojeq ueloisAyd | yum
pamainal sabueyo uswibey —

eoubIs Ajleonsiels
10U 81OM SBWOIINQ —
9zIs a|dwes abie| AjpAiejal
B YlIIM uswom uo Ajjeoioads
Buisnooy Apnis AuQ -

dnoib Jorelredwoo
e ylim 1oyoo abe -
Jamo|
aJom s1s00 Juairedul Ing
‘dnob LN Byl ul Jaybiy
S1S0O UOlBOIPBW | HY UON —

sebuUBYO PEOJ [BJIA Ul 8OUBISHIP ON —
dnoif uopusnisul

8y} Ul JUN0o $D Ul 8sealoul Jalealr) —
JAETEES

‘PaW 0} pPalejal gY@ UOWWOD 1SON —
Jeah | Joye waned
/d"d 60°¢ 01 UOIONPaI %'8E B YlIM

Ajrenur yusned Jed paynuspl d4ad 20's -

4v1 jo Aiejes

3U0q pases.oul Ajnuspl 0] 8|qe %E/ —
4v1 1o Aejes eual

pasealoul AJUap! 0} |qe BIom % |6 —

(%96
‘SA %EQ) UoiUaAIBIU-ISOd PeO| [BJIA
8|geloelepun Yim 8soy} pue jJunod
@D uesw ul Juswaroiduwi Jueoubig —
‘'sAep/sewl G'| 01 0’z woly Aousnbaly
Buisop ueaw u| uolonpaJ juedyubig —
'skep/siiid +°G 01 g'2 wouy Auenb
|1d uesW Ul uonoNpPal JUBdIUBIS —

1unod vgn Jaybly eney

puUE 1UsIBYpE 8Jow 8q 0} Buijesunod
paAI808I 1Byl 8S0Yl Jo pusl| —

BuIlesuUN0d YlIim pe1eIoosse LoNosjul
10 sieak Jo Jequinu Jereaib pue saly -

8ouUalaype panoidwl 10} /2
10 YO pallied saolAIes NN Buipusiy—
dnoib
INLIN 8y ul sebBueyo uswibal Jeme —
dnoJb j01u0o Byl 01 pasedwod
selel aousJlaype Jaybly %/2-z22 Pey
SOOIAIS |NLIN PBPUSHE OUM SIUBIEd —

dya ssaippe 0} 40 Aqg
ue|d ased Jo Juswdolansg —
d4a 10} 40 Ag mainel -
:uoneziwndo uswifey

4v1 0} 4aL woy Buiyonms
JO S}Jeuaq 8y} Uo Uoleonpa
papiroid 1sioewleyd
:uoneziwndo uswifey

Buljesunod

aouUsJIeYpE 0S|y "UspIng

[1d Ul uoloNPaJ J0 ‘SBNIDIX0)
‘9su0dsal-uou Uo paseq
suswifial AHY Ul 8bueyo
puUB Juswssasse isioeulieyd
:uoleziwndo uswibey

Aoewleyd Ayunwuwiod
18 Buljesunoo isioeweyd
:90UBJBYpPY

Salieloleuaq predIps|y
01 $92IM8S LN Buipinoid
saloewseyd Alunwwod AlH

:80uBIByYpY

1UNod gD pue Iepush
Aqg paJred dnoib uonuaielul
Ul %05 Yim 14y uo siusied 96

uswifal 4] B 0} PAYDIMS SIom
eyl uswibal 4g] uo swsied /G

aseyd

Apnis se uonusAaul Jee
syiuow 9 pue eseyd |0Jju0o
Se UOlJUSAIBIUI 810}8Q SylUOW
9 UNM ] HY uo (snym-uou
%0 ‘UsW %/'8/) siuened G/

(1oyod gHIM) Bulesunod
PBAIBI8) % 0L WOoYM JOo
(enmsod AIH %g8) uswom gg/

AoewJeyd Ayunwuiod
18 90IAIBS NLA Ue papuslie gz9
‘Selieldleusq PIeJIPBIN €22

lizeig

S9lelS palun

S8lelS paiun

S8lelS palun

S9lelS palun

(9102)
PRERERIIY

(8102) g7 10 9977

(0L02) 5z e 10 BIN

(2102)
42 [ 18 BgOY020)

(1102)
¢[B 18 YOSIIH

juswwon

awoono

uoluaAIalu|

uone|ndod

uibiio jo Anuno)

Apms

(panuiuo)) sswoayno pajejai-AlH uo sisioew.eyd jo joedw) *| ajqel

198



Table 1. Impact of pharmacists on HIV-related outcomes (Continued)

Outcome Comment

Intervention

Population

Country of origin

Study

- Large cohort with good

- No change in adherence rates after

Regimen optimization:

- 765 patients on ART of which
421 were in the adherence
analysis and 649 in the viral

suppression analysis
- 73% male and 43%
were non-white

United States

Byrd et al.?® (2019)

outcomes using collaboration
with community pharmacy

and outpatient clinics
- Lack of change in adherence

the intervention
— Qverall viral suppression significantly

— Pharmacist conducted MTM

in @ community pharmacy
- Clinical information shared

improved from 75% to 86%
— Improved viral suppression rates in

between pharmacy and

with improvement in viral

younger and minority patients
— Significant improvement in sustained

clinic with collaborative

suppression likely indicates

regimen optimization

medication action planning

viral suppression from 65% to 80%

- BOP pharmacists able to

- 4 of 32 recommendations were not

Management of treatment

United States 32 patients on ART with
failure:

Dong et al.%¢
(2017)

work successfully with

accepted
- Regimen change recommended in 87.5%

undetectable viral loads, the

clinical consultation center to

manage difficult cases
- Lack of specifics for the role

clinical consultation center

majority due to resistance or

toxicities

of cases with suspected virologic failure
- Reduction in viral load of at least 0.5

made up of physician and CP
consulted by board of prisons
pharmacists on difficult HIV

cases

of the CP

log achieved in 89% and complete

viral suppression in 64%

ART: antiretroviral therapy; CP: clinical pharmacist; PCP: primary care physician; MTM: medication therapy management; PDC: proportion of days covered; OR: odds ratio. ARV: antiretroviral; ID: infectious diseases; TDF: tenofovir disoproxil fumarate;

TAF: tenofovir alafenamide; DRP: drug-related problems.

Hill, et al.: The role of the clinical pharmacist

ferred to the clinic-based HIV pharmacist for initiation
of ART (n = 819) versus those initiated on treatment
by their primary care provider (n = 436). Patients who
initiated treatment with the HIV pharmacist had a
higher likelihood of achieving viral suppression dur-
ing the first 2 years after ART initiation (HR 1.37, p <
0.0001), and this positive effect persisted after con-
trolling for the frequency of viral load monitoring. In
addition, patients in the pharmacist initiation group
remained on their initial regimen longer than the con-
trol group (100 months vs. 44 months). Of note, there
could be some unmeasured confounders such as a
higher prevalence of more complex medical comor-
bidities or ongoing barriers to care that affect en-
gagement in those patients whose ART was initiated
by their HIV providers. The study also showed that
individuals in the pharmacist group had more fre-
quent viral load monitoring, suggesting that patients
in this group may have had more frequent interac-
tions for education, support, counseling on adher-
ence, and monitoring of adverse effects. This study
highlights the contribution of CPs in consolidating
patient engagement and retention in care following
ART initiation. More recently, there is a movement to
more rapidly initiate ART in patients who are newly
diagnosed. Supporters of this strategy argue that
more rapid ART initiation leads to faster viral load
suppression, which is beneficial from both the patient
and public health perspective' 6. Rapid ART initia-
tion may result in a reduction in the size of the HIV
reservoir in those recently infected and may increase
engagement in care'” '8, However, what is missing
from the literature is the role that CPs can play in
more rapid ART initiation. To successfully scale up
this initiative will take a team-based approach and a
partnership between physicians and other members
of the patient’s care team. CPs can be an important
part of this team given their accessibility, expertise
in regimen selection and adherence counseling, abil-
ity to provide disease state education, and ability to
assist in medication acquisition.

Adherence

One of the widely known benefits of involving CPs
in ART initiation is the positive impact they have on
patient’s adherence to ART therapy. Henderson et al.
evaluated the impact of a pharmacist-based adher-
ence clinic in which providers referred patients with
adherence problems™. Of the 28 patients enrolled in
the study, only 7% had 95% or greater adherence
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Table 2. Role of pharmacist in the management of comorbidities, transitions of care, and HIV prevention (Continued)

Comment

Intervention Outcome

Population

Country of origin

Study

- Urban and rural setting
- Various ownership

- 939 tests performed over 12 months

HIV prevention and screening:
- 17 reactive tests

Testing of HIV-negative patients in
community pharmacies and retail

United States
clinics

Lecher et al.®®
(2015)

six sites trained staff to perform POC
HIV testing in community pharmacy

setting and evaluated
cost-effectiveness

structures for the
pharmacies

- Average cost per person tested

estimated to be $47.21 with

recurrent costs of $32.17/person
- Determined to be cost effective

- Successful implementation

- 3630 tests conducted

HIV prevention and screening:

Testing of HIV-negative patients in
chain retail pharmacy setting

United States

Collins et al.”

(2018)

of HIV testing in large retail

chain pharmacy

- 0.8% of results were reactive
- 84.6% who had confirmatory

Retail pharmacy stores located in

low-income areas or areas with a
higher proportion of minorities

testing were linked to care
- Mean cost per person was $41.79

conducted POC HIV testing

CP: clinical pharmacist; BP: blood pressure; PLWH: people living with HIV; HCV: hepatitis C virus; ART: antiretroviral therapy; Ol: opportunistic infections; ARV: antiretroviral; DDI: drug-drug interaction; PrEP: pre-exposure prophylaxis;

POCT: point of care testing.
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based on the proportion of days covered (PDC) be-
fore referral to a pharmacist-based clinic. The pro-
portion of patients with > 95% PDC increased to 32%
after the CP intervention (p = 0.01) which consisted
of five visits over 6 months focused on reasons for
non-adherence and potential strategies to overcome
these barriers. Overall, CP participation lead to an
increase in mean adherence from 60% at baseline
to 81% after the intervention (p < 0.0001). Hender-
son et al. also demonstrated an increase in the pro-
portion of patients with an undetectable viral load
after the CP intervention (58% vs. 73%), but this was
not statistically significant. A similar study conducted
at the Veterans Administration evaluated the impact
of monthly adherence counseling by CPs among
42 patients with adherence challenges. Half received
counseling by the CP (n = 21), and the other half did
not receive additional counseling®. Intervention by
the CP resulted in significant improvement in compli-
ance with medication refills (29% improvement) and
adherence to clinic appointments. Patients coun-
seled by the CP had lower rates of hospitalizations
than those who did not receive additional counseling
(mean 0.33 vs. 1.05, p < 0.05). Finally, Krummen-
acher et al. reported on a pharmacist-run adherence
clinic in which 104 patients with non-adherence were
referred for motivational interviewing and monitoring
with medication event monitoring system caps?’. The
study observed a high adherence rate of 83% among
the participants but due to study design pre- or post-
intervention adherence comparisons could not be
made. Overall, there was a significant improvement
in viral load suppression (20.2% vs. 74%) and an
increase in CD4 counts when comparing entrance to
the intervention versus at the end of the intervention.
Further, it seems that CP participation in patient ad-
herence counseling is a cost-effective approach for
delivering care to PLWH. Dilworth et al. estimated the
cost benefits on the differential increased proportion
of patients who achieved undetectable HIV viral load
when receiving CP counseling®?. They estimated that
patients who received CP counseling at the time of
ART initiation would produce a return of $3 for every
$1 spent on the intervention based on the reduction
in risk of HIV transmission in viremic patients. Al-
though most studies documenting the beneficial role
of CPs in monitoring ART adherence were relatively
small and conducted in outpatient clinic settings,
there are some large community-based observations
as well. Hirsch et al. assessed that the impact com-
munity pharmacies could have on adherence to
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ARVs and outcomes®. The study evaluated 2234
Medicaid beneficiaries of which 628 patients at one
point attended an HIV pharmacy that was conduct-
ing medication therapy management (MTM) services
over 4 years. Those that attended the MTM services
had adherence rates 22-27% higher than the control
group based on pharmacy fill data (p < 0.001). The
patients who accessed MTM services were also less
likely to change their ARV regimens. Rates of op-
portunistic infections were similar between the two
groups. Using adjusted logistic regression analysis,
Hirsch et al. demonstrated that the most important
factor for improved adherence was attending one of
the pharmacies with MTM services (odds ratio [OR]
2.74, 95% confidence interval [Cl] 2.44-3.10). Fi-
nally, another study describes the beneficial impact
that community pharmacists had on counseling
women with HIV?*. The study identified 30% of 783
women (82% with HIV) who received counseling from
a community pharmacist. There was a favorable
trend among those that received counseling in that
they were more likely to be adherent (OR 1.23,
95%Cl 0.7-2.18) and also have higher CD4 cell
counts (+43 cells/mm3, 95% Cl 17.7-104.3). Alto-
gether, these studies highlight the positive impact
pharmacists have on adherence to ARVs. Improve-
ments in adherence are likely derived from the abil-
ity for pharmacists to have more time to focus on
conversations pertaining to individual patient’s per-
ceived barriers to adherence and strategies to over-
come these barriers. Also, there is likely a benefit
due to the ability for pharmacists to spend time on
disease state education in those with low health lit-
eracy, in combination with a detailed knowledge of
drug-drug, drug-food, and drug-disease state inter-
actions.

Regimen optimization

The success of ART depends on regimen optimiza-
tion to reduce pill burden and dosing frequency, re-
duce side effects, and address drug interactions.
CPs can assist in the optimization of ART therapy
either through recommendations to the prescribing
physician or through direct ART regimen adjustments
using a collaborative practice protocol. Ma et al. de-
scribed the impact of recommendations made by
CPs for adjustment of ART regimens in 75 patients
from 2006 to 20082°. Reasons for recommending ART
change included virologic failure, toxicities, regimen
complexity, non-adherence, and prevention of toxici-

ties. After CP intervention, the number of pills pa-
tients took decreased from a mean of 7.2 to 5.4 pills/
days (p < 0.001) and mean dosing frequency de-
creased from 2.0 to 1.5 times/days (p < 0.001). There
was also a significant increase in ARV adherence.
The study demonstrated a significant improvement in
mean CD4 count pre versus post-intervention (423 vs.
491 cells/mm?, p < 0.001) as well as the percentage
of those with undetectable viral load post-intervention
(63% vs. 96%, p < 0.001). More recently, Lee et al.
reported the favorable impact of CP education on a
pharmacist-led protocol to switch patients from a te-
nofovir disoproxil fumarate (TDF) based regimen to a
tenofovir alafenamide (TAF)-based regimen?®. Fifty-
seven patients completed a follow-up survey, and
91% of them were able to correctly identify the in-
creased renal safety of TAF versus TDF. In addition,
73% identified the decreased bone toxicity of TAF
versus TDF. Hence, CP education is not only per-
ceived but is also effective for patient knowledge.
Finally, a study from Brazil compared 96 patients, 43
in each group, in which one group CPs participated
in the care of patients, and the other did not®’. Par-
ticipation of the CP resulted in a 38.4% reduction in
drug-related problems (DRP), although characteriza-
tion of the specific DRP and their relationships with
ART regimens was limited. The group of patients
where a CP participated in their care had significant
improvements in their CD4 count with no difference
in viral load outcomes between the two groups. CP
impact on regimen optimization has also been de-
scribed in the community pharmacy setting. Byrd et
al. described the impact of community pharmacists
providing MTM services within a patient-centered HIV
care model that integrated community HIV trained
pharmacists with primary care providers®. They eval-
uated adherence, measured by PDC, and viral sup-
pression rates pre- and post-intervention by a phar-
macist. Adherence rates did not change after
pharmacist intervention; however, overall viral sup-
pression improved from 75% to 86% (p < 0.001) in-
cluding in groups typically with lower rates of viral
suppression such as younger patients and minority
patients. Given the lack of improved adherence with
significant changes in viral suppression, the authors
identified regimen optimization based on drug inter-
actions, side effects, and other medication-related
barriers as the likely reason for the improvement in
viral suppression rates. In 2019, with HIV care in the
outpatient setting becoming more longitudinal man-
agement of different primary care needs, HIV medical



providers have more time constraints to address
patient’'s needs related to ART. CPs are important
health allies that can spend more time on ART opti-
mization outside of the regular PCP visits. Collabora-
tive practice protocols or a licensed pharmacist clini-
cian, as is available in the state of New Mexico in the
USA and is used to provide care to PLWH, can be
implemented to allow pharmacists to order medica-
tions or laboratory studies increasing the impact
pharmacists can have in collaborating in the care of
PLWH?°,

Management of treatment failure

In many academic centers, the CP is an essential
member of a cadre of HIV professionals involved in
making decisions in the setting of virologic failure and
drug resistance. However, scarce published data de-
scribe these services. Dong et al. described the impact
of the Bureau of Corrections HIV CP consultants in
conjunction with the Clinician Consultation Center in
management of difficult HIV resistance cases®. They
summarized 32 cases from 2010 to 2012 in which an
antiretroviral regimen change was made in 87.5% of
the cases with a favorable viral load response, de-
scribed as at least a 0.5 log reduction in viral load, in
89% and complete virologic suppression in 64% of
cases. CPs have the ability to spend time assessing a
patient with virologic failure, discussing reasons for
failure, and providing education on new antiretroviral
regimens and should be considered as a valuable
service to the multidisciplinary management of these
patients.

Aging and vulnerable populations

Using access to USA federal-sponsored health-
care plans, Gallant et al. compared the presence of
comorbidities from 2003 to 2013 in over 64,000 PLWH
and demonstrated significant increases in the per-
centage of patients with hypertension, hyperlipid-
emia, obesity, and endocrine disease over time*.
Over the same time, there were also significant in-
creases in the proportion of patients with deep vein
thrombosis, hepatitis C, thyroid disease, renal impair-
ment, and liver disease in PLWH as compared to HIV
negative controls. Cope et al. performed a retrospec-
tive study specifically to evaluate the impact of CP
collaboration on the management of comorbidities in
PLWH?'. They compared 96 patients who were man-
aged using an interdisciplinary team that included

Hill, et al.: The role of the clinical pharmacist

CPs with 50 patients managed solely by their PCP.
The interdisciplinary team resulted in significant im-
provement in LDL cholesterol (-8.8 vs. +8.4, p =
0.014) as well as significantly more patients pre-
scribed aspirin if indicated in the intervention group.
However, there was no significant difference between
the two groups in systolic or diastolic blood pressure
or hemoglobin A1C.

Polypharmacy is more common in PLWH as com-
pared to similar-aged HIV-uninfected people and con-
tributes to an increase in DRP including increased
drug interactions®'°. Drug-drug interactions (DDls)
with ARVs are complex and include pharmacokinetic
and pharmacodynamic interactions that may poten-
tially lead to increased toxicities or potential treatment
failure®. In addition, the negative consequences of
polypharmacy in older adults have been well docu-
mented to include an impact on the performance of
daily activities and increased risk of falls333*. More
specific to PLWH, polypharmacy has been identified
as a significant predictor of non-adherence to ART3.
As highlighted by McNicholl et al., CPs effectively
help to identify potentially inappropriate prescribing
in aging PLWH?. They studied 248 HIV patients age
50 years and older who were evaluated by a pharma-
cist using Beers Criteria and STOPP Criteria to assess
potentially inappropriate prescribing. The studied
group had a high prevalence of comorbidities includ-
ing hypertension (56%), depression (52%), asthma/
COPD (48%), dyslipidemia (39%), coronary artery
disease (27%), and diabetes mellitus (22%). The
mean number of non-ARV medications was 11.6. A
review by a CP identified potentially inappropriate
prescribing in 54% and 63% of patients using the
STOPP and Beers Criteria, respectively. The pharma-
cist review resulted in 69% of patients having at least
one medication discontinued and 10% having six or
more medications discontinued. The likelihood of
meeting STOPP or Beers Criteria significantly in-
creased when six or more medications were being
prescribed. This signals the importance of increasing
awareness among busy medical providers regarding
the impact of polypharmacy and the need to con-
sider deprescribing in older adults. More importantly,
this highlights the collaborative role CPs bring to the
team to focus on the prevention of iatrogenic adverse
clinical outcomes including working with physicians
to identify and correct potentially harmful drug inter-
actions.

Additional vulnerable populations that require spe-
cial attention include those with ongoing substance
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use, mental illness, and unstable housing as these
syndemics contribute to non-adherence to ART and
worse HlV-related outcomes®”38, Although several of
the adherence studies mentioned above described
the frequency of substance abuse and mental illness
in their studied populations, there is very limited data
demonstrating the beneficial impact pharmacists can
have on these specific populations'2:23 In our insti-
tution, patients with ongoing mental illness, unstable
housing and ongoing drug use, and who were treated
with an interferon-based regimen for HCV received an
intense and frequent monitoring protocol where the
CP was a core component of patient follow-up. We
showed that having CPs involved in monitoring these
vulnerable groups had similar HIV and HCV virologic
outcomes compared to sub-specialty groups that of-
ten exclude these vulnerable populations®®. Our strat-
egy remains even in the DAA era as described below.
As ART continues to improve, actual virologic failure
will become less frequent with social barriers present-
ing as the primary challenge to successful treatment,
and CPs must be prepared to address many of the
social issues that contribute to unsuccessful treat-
ment with ART.

Pharmacist role in other comorbidities

Opioid dependence and medication-
assisted treatment (MAT)

The ongoing opioid epidemic in the United States
demands significant attention, and the HIV infected
population is also significantly affected by this epi-
demic. PLWH are more likely to receive opioids and
at higher doses as compared to uninfected individu-
als with estimates of 21-53% of PLWH receiving opi-
oid prescriptions at any time point*®. There is in-
creased support of CPs in multidisciplinary MAT
programs. DiPaula and Menachery described a pilot
program in which a CP and physicians collaborated
in an integrated manner to provide outpatient opioid
substitution maintenance therapy to low-income pa-
tients*'. The pilot program included 12 patients; all
patients were retained at 6 months and 73% at
12 months. The CP’s role included obtaining a medi-
cal, psychiatric, and substance abuse history as well
as providing adherence counseling and completing a
treatment contract. The pilot program demonstrated
high adherence rates to buprenorphine therapy, with
98% of urine toxicology screens positive for buprenor-
phine and 88% positive for buprenorphine but nega-

tive for opioids indicating successful MAT. CPs need
to be aware of the potential role in many scaling-up
efforts to widely implement MAT programs and be
prepared and trained accordingly. CPs can assist in
various aspects including adherence counseling,
medication acquisition including facilitating transition
to long-acting formulations, and laboratory and diver-
sion monitoring.

Hepatitis C coinfection

Although 25% of PLWH in the United States are
coinfected with HCV, historically HCV treatment up-
take remained low, reflecting not only the sub-optimal
efficacy and toxicity of former treatments but also the
complexity of the population that needs to be treat-
ed*. Our team was one of the first to describe the
clinical benefits of a co-managed HIV/HCV model of
care using medical providers and CPs within an HIV
clinic before the advent of DAA®. We showed that
using a comanaged CP HCV team; our HCV virologic
outcomes not only improved in the era of sub-optimal
interferon but also achieved an overall improvement
in engagement in HIV care for a group of vulnerable
patients with ongoing barriers to care. Nevertheless,
with the introduction of DAA and interferon-free regi-
mens starting in 2014, the participation of CPs in HCV
treatment groups across the different models of care
in the USA is well described*®4®. The role of the CP
in the treatment of monoinfected HCV patients in the
DAA era includes successful treatment delivered by
a pharmacist-run HCV clinic as well as pharmacists
as part of a multidisciplinary team8. In the DAA era
the CP has contributed with a more unique role when
treating HCV among PLWH, as illustrated in the study
of Olea et al.*” Medical providers often rely on CPs
for the management of complex drug interactions be-
tween ARV and DAA*. Further, the heterogeneous
health-care system in the USA and elevated cost of
DAA obligated CPs to participate in vital roles related
to DAA medication acquisition. Although DAA treat-
ments are shorter, and better tolerated, than prior
interferon-containing regimens, the higher prevalence
of active drug abuse and mental illness had resulted
in an increased no show of PLWH in need of DAA
therapy*®. Hence, the CP is increasingly involved in
a new role of outreach methods and facilitating pa-
tients” access aimed to increase HCV linkage to HCV
care to our PLWH who need it the most*®*0, One po-
tential model of HCV care delivery is through com-
munity pharmacies that provide daily opioid substitu-



tion therapy (OST) in which patients can get screened
and treated using pharmacist-led care teams. Radly
et al. described successful screening for HCV using
dried blood spot testing of patients enrolled in OST
at community pharmacies in Scotland and improved
linkage to assessment for HCV treatment as com-
pared to the conventional pathway®'. HCV treatment
provided in this model will also be evaluated and
presents a method of optimizing interactions with a
patient population in high need of HCV treatment us-
ing community pharmacies®?.

Transitions of care and medication
reconciliation

An important impact pharmacists have on caring for
PLWH is improving transitions of care from the outpa-
tient to inpatient setting or vice versa. CPs can reduce
medication errors as well as perform medication rec-
onciliation to ensure patients are continued on chron-
ic medications when hospitalized but in an accurate
and safe manner. Shea et al. recently reported on an
approach using pharmacists to perform prospective
audits on ART in PLWH who were hospitalized. The
review included medication reconciliation and verifica-
tion of dosing, regimen, appropriate administration,
and screening for drug interactions®. The study com-
pared a pre-intervention group of 126 admissions from
May 2010 to October 2010 and a post-intervention
group of 108 admissions from May 2014 to October
2014. They observed a significant reduction in antiret-
roviral medication errors from 67.5% of patients to
13% after the intervention (p < 0.001), and these re-
ductions in errors included incorrect/incomplete regi-
mens, incorrect dosages, renal dose adjustments,
incorrect administration, and drug interactions with
incorrect administration being the most frequent error
pre-intervention. The use of ritonavir was the only sig-
nificant predictor of errors pre-intervention. It was
noted that the post-intervention group had significant-
ly fewer Pl-based regimens used; however, post-inter-
vention ritonavir use was no longer a predictor of
medication errors likely demonstrating the impact of
the intervention. Noteworthy, computerized order entry
was also initiated at the same time as the pharmacist
intervention. Several other studies report similar find-
ings in a reduction in medication errors in either anti-
retroviral prescribing or opportunistic infections pro-
phylaxis and are included in table 25%. One study
showed no benefit of CPs in this setting. The study
found no significant difference in the frequency of er-
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rors with or without a CP present on the service but
the study design had shortcomings that limit its con-
clusions®. Among them, none of the pharmacists had
specific training in caring for PLWH nor were they
focused specifically on this population of patients.
What appears to be missing from the literature is the
role pharmacists can play in the discharge process of
PLWH to not only reduce prescribing errors but also
resolve medication access issues during the transition
from hospital to home. Medication reconciliation is
also an important contribution of CPs in the outpatient
setting. Seden et al. described a pharmacist screen-
ing of 200 patients before their physician appoint-
ments in which medication reconciliation was per-
formed as well as DDI screening and adherence
assessment®’. Of these 200 patients, 103 physician
responses were obtained regarding the utility of the
pharmacist screening. Physicians reported that one or
more component of the consultation told them some-
thing they did not know in 61.2% of the cases, includ-
ing 37.9% of the consultations related to DDI checks.
The benefit of the CP consultation was greater in pa-
tients who were taking two or more concomitant med-
ications, demonstrating the need to focus on patients
taking a high number of medications.

HIV prevention and PrEP

Pharmacists have the opportunity also to be heavily
involved in HIV prevention, testing, and providing PrEP.
One innovative model of care is described by Tung
et al.%2 In the study; Tung et al. described a pharma-
cist-managed PrEP clinic in a community pharmacy
setting, in which PrEP was initiated in 695 patients over
3 years with 74% of them starting medication the same
day as their first appointment. The pharmacists pro-
vided PreP services under a collaborative practice
protocol. There were no HIV seroconversions, and pa-
tients had good adherence with 90% of patients having
a mean PDC > 80%. Importantly, retention rates (19%
lost to follow-up, and 25% dropout rate) were as good
as or better than other reports of retention in PrEP
services, which is a real challenge in providing suc-
cessful PrEP services®3%*. There are several studies
(Table 2) that report successful HIV testing performed
by pharmacists, most in the community pharmacy set-
ting, including in marginalized populations such as
minorities and low-income groups®-%. These testing
interventions by pharmacists were well accepted and
also appeared to be cost-effective® 70, CPs contributes
to PrEP services in various ways from assisting with
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medication acquisition and reduction in costs, counsel-
ing and education, adherence monitoring, and recom-
mendations on treatment and prevention of other sex-
ually transmitted infections (STls), which is one of the
most important aspects of providing PrEP services
given the increasing rates of STIs".

Medication access and cost

CPs are advocates for the welfare of their patients,
both between the patient and provider but also the
patient and their insurance company. As health-care
systems become more consumed with cost contain-
ment measures, medication access for PLWH likely
will become more difficult. In a health-care system like
the United States, pharmacists in all settings must be
well versed in many aspects of insurance coverage
to be able to assist their patients in being able to ac-
cess all of their required medications. A significant
amount of resources is involved in the prior authoriza-
tion process for all medication classes, and PLWH are
no exception’?. Pharmacists can use their clinical and
medication knowledge to advocate for coverage of
the optimal medication regimens for their patients and
assist in justifying coverage. In rapidly evolving
health-care systems that increasingly are productivity
and revenue driven, increased time spent on drug
access adds to medical provider pressures and adds
to burn out. CPs act as allies to execute these tasks
as CPs know the various medication patient assis-
tance programs, copay programs, and foundations
available for financial support to help reduce pro-
hibitive costs of medications to patients. This medica-
tion access issue does not only apply to ARVs but
also to many aspects of caring for PLWH or those at
risk of HIV including access to PrEP, hepatitis C treat-
ment, MAT treatment, and medications for various
comorbidities that are becoming more common
among PLWH.

Conclusion

As the success of ART has continued to evolve and
PLWH are living longer, so has evolved the role of
CPs in the care of PLWH. CP participation in multidis-
ciplinary teams of care continues to influence favor-
able clinical outcomes in the inpatient and outpatient
setting.

Pharmacists are well positioned to perform medica-
tion reconciliation, screen for drug interactions, and

potentially recommend deprescribing particularly in
older patients. Medication access will also continue
to be an evolving issue for PLWH and success of
medication therapy relies on having access, with CPs
in a key position to assist patients in a variety of ways.
Finally, with ongoing efforts to expand the use of
PrEP, primarily to key populations who are at higher
risk but not accessing PrEP services, CPs will be an
important resource to increase access to PrEP ser-
vices as part of multidisciplinary approaches tailored
to the individual's needs of different medical systems
and regions.
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