410  Medication Therapy and Patient Care: Specific Practice Areas–Guidelines

ASHP Guidelines on Pharmacist
Involvement in HIV Care
Background and Purpose
The epidemic of human immunodeficiency virus (HIV) infection in the United States has changed dramatically since
its initial recognition in 1981.1 Early in the epidemic, the
incidence of HIV reached over 130,000 new cases per year,
and death as a result of acquired immunodeficiency syndrome (AIDS) was an almost certain prognosis for those infected.2 Significant advances in the strategies to prevent HIV
transmission and in the medical care of patients with HIV
infection led to significant reductions in both HIV transmission events and AIDS-related deaths over time. Among
these advancements were an understanding of HIV infection
pathophysiology, identification of HIV transmission modes,
development of public health interventions targeting behavioral changes in high-risk populations, and identification of
novel HIV medication targets leading to advances in HIV
treatment and eventually combination antiretroviral therapy
(ART). Because the application of ART can significantly
suppress HIV replication, thereby restoring a patient’s immune function, it has resulted in a significant decline in HIVrelated mortality. As a result, patients receiving long-term
therapy who maintain viral suppression can now manage
their infection as a chronic illness and are likely to experience a near-normal life expectancy.3
Despite remarkable advances in HIV treatment and
prevention, the HIV epidemic in the United States has
persisted. While the annual incidence of AIDS and AIDSrelated deaths initially declined after the introduction of ART
in 1995, the annual numbers of new HIV infections, AIDS
diagnoses, and AIDS-related deaths have remained constant
since 2000.4 From 2000 to 2011, there were 45,000–55,000
new cases of HIV infections diagnosed every year in the
United States and nearly 15,000 AIDS-related deaths annually. These statistics indicate that significant challenges
remain for public health officials and HIV care providers
to properly address the HIV epidemic. Furthermore, while
long-recognized challenges to successful HIV care remain
relevant (e.g., lack of early diagnosis, inadequate linkage to
and retention in care, poor adherence to ART, stigma and
public perception, disparities in access to care for disenfranchised or socially marginalized populations), new challenges to successful HIV care and prevention are emerging
(e.g., HIV in an aging population, the application of novel
prevention methods such as preexposure prophylaxis, the
optimal timing of ART initiation, management of special patient populations with HIV infection).5-9
As the HIV epidemic in the United States evolves and
new challenges to successful care and prevention emerge,
healthcare providers—including pharmacists—are expanding their roles to ensure optimal patient care.10,11 Pharmacists
have long been recognized as essential members of the HIV
patient care team, and their involvement in managing HIVinfected patients has been associated with improved outcomes. Pharmacist activities such as helping the team in
selecting individualized HIV treatment regimens, providing

patient counseling, monitoring for treatment responses and
adverse effects, evaluating regimens for potential drug–drug
interactions, and identifying opportunities for regimen simplification are associated with better viral load reductions
and CD4+ T-lymphocyte responses, improved ART adherence, simpler regimens, and reductions in medication errors.12-16 To address emerging challenges, pharmacists will
need to apply their traditional expertise within an interdisciplinary healthcare framework in multiple practice settings (inpatient, community, and ambulatory care) as well
as identify and establish new roles in evolving areas of care,
including HIV testing and diagnosis, medication therapy
management, transitions of care, patient retention, acute
HIV treatment, preexposure prophylaxis (PrEP), and initiation of ART in key populations, such as those with acute
opportunistic infections, hepatitis coinfections, and solid
organ transplantation. In developing these roles, it will be
essential for pharmacists to remain highly engaged in the
rapidly changing field of HIV using reliable resources such
as https://aidsinfo.nih.gov—–the U.S. Department of Health
and Human Services (DHHS) HIV management guidelines—and others, which are listed in the appendix.
In 2003, ASHP published a statement on the pharmacist’s role in the care of patients with HIV infection.17
These current guidelines extend beyond the scope of that
document and are intended to provide guidance for all pharmacists and other healthcare professionals involved in the
care of patients with HIV. The purpose of these guidelines
is to describe the ways in which pharmacists can contribute to the care of patients with HIV while working within
a healthcare team. These guidelines emphasize the importance of interdisciplinary teams and collaboration among
healthcare professions in order to achieve optimal patient
care. Pharmacists may also find these guidelines helpful in
establishing or expanding their services in an HIV practice
setting. Using primary literature, therapeutic and practice
guidelines, national standards, and the consensus of experts
in the field of HIV pharmacy practice, these guidelines describe the available evidence for traditional pharmacist roles
and identify new areas of emerging significance in which
pharmacists can establish novel roles to meet the current and
future challenges of the HIV epidemic in the United States.
Specifically, these guidelines address in detail the involvement of pharmacists in the following 10 key aspects of HIV
prevention, care, and treatment for patients:

•
•
•
•
•
•
•
•
•
•

HIV testing,
Treatment of HIV infection,
Treatment of HIV in key patient populations,
HIV treatment failure,
Management of HIV disease state complications,
Treatment and prevention of opportunistic infections,
Prevention of HIV infection,
HIV education,
Social services and HIV infection, and
Professional engagement.
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Pharmacist Involvement in HIV Testing
The need for expanded HIV testing in the United States is
demonstrated by the fact that one in six individuals with
HIV in the United States is unaware of his or her infection
and may therefore present an increased risk of transmission to others.18 Recommendations from both the Centers
for Disease Control and Prevention (CDC) and the U.S.
Preventive Services Task Force (USPSTF) stress the importance of routine “opt-out” HIV testing for adults in all
healthcare settings; patients are informed about and undergo
testing for HIV unless they specifically decline.19,20 Ubiquity
and flexible hours make pharmacies ideal locations for HIV
testing. Pharmacists, as advocates for public health, should
be involved with HIV testing initiatives by recommending
HIV testing, providing and/or counseling on HIV tests, and
assisting healthcare providers with test interpretation.
HIV testing and early HIV diagnoses improve access
to HIV treatment that prolongs life, preserves health, and
prevents transmission to others. To ensure timely HIV testing, pharmacists should recommend HIV testing according
to recommendations set forth by CDC and USPSTF and
must be knowledgeable about the signs and symptoms of
early HIV infection and the behaviors placing an individual
at risk for HIV infection. CDC and DHHS maintain websites
that list updated HIV testing recommendations, risk behaviors, and common symptoms of early HIV infection (www.
cdc.gov/hiv and www.aids.gov, respectively). Pharmacists
referring patients for testing should be knowledgeable
about community HIV-testing sites. CDC maintains a list
of free HIV-testing sites (hivtest.cdc.gov or 800-232-4636).
Pharmacists should support routine HIV testing and help educate patients infected with HIV about how to modify their
behavior to prevent disease transmission.
HIV testing may not be easily accessible for patients
with limited access to healthcare. Community pharmacies
are addressing this issue and improving patient access to HIV
testing by offering onsite rapid HIV testing and counseling
services.21,22 Pharmacists in community and outpatient settings perform point-of-care HIV tests, provide pretest and
posttest patient counseling, counsel patients with a positive
result about confirmatory testing, and facilitate a linkage
to care.23 CDC is developing a toolkit for HIV testing in
community pharmacies and retail clinics, and the Michigan
Pharmacists Association offers an accredited certificate
course for pharmacists focused on point-of-care testing in
community pharmacies.24 These training modules set forth a
curriculum designed to support pharmacists in the administration of point-of-care HIV testing, including competencies
in pretest and posttest patient counseling, performing the actual test, reading and interpreting the HIV test results, and
identifying sites for linkage to care and confirmatory testing. When state legislation does not permit pharmacists to
perform these activities, these guidelines can be used to advocate for change and improve and standardize pharmacist
care nationally. Expanding HIV testing to pharmacies serves
to eliminate barriers and reduce stigma by providing convenient, ubiquitous access to testing. Interest in pharmacybased HIV testing initiatives has been documented from the
perspectives of both pharmacy staff and patients.25-28 The
readiness of pharmacies to provide these services calls attention to their ideal accessibility to both urban and rural
communities and to hard-to-reach populations not integrated
into the formal healthcare system.

In 2012, the first point-of-care home HIV test became
available for sale in community pharmacies. The OraQuick
In-Home HIV Test provides results in as little as 20 minutes
using a sample obtained by swabbing the test strip along the
gum lines.29 This test joined the already available over-thecounter Home Access HIV-1 Test System, which analyzes a
mailed dried blood spot and provides telephone results in as
little as one day. Community pharmacists should stock overthe-counter HIV test kits and be able to educate individuals
about the proper method for administering the test and interpreting the results and to take action on both reactive and
nonreactive test results.
In addition to recommending and providing HIV testing, clinical pharmacists can assist healthcare providers with
interpreting HIV test results. HIV infection can be diagnosed by serologic assays that detect antibodies against HIV
and by assays that detect HIV antigens or RNA. Reactive
screening tests are always confirmed by a supplemental test.
Pharmacists’ expertise is useful when clinicians are faced
with discordant HIV test results, especially during the period
between exposure and seroconversion. Clinicians may have
questions about which additional tests are necessary. New
HIV diagnostic algorithms incorporating the use of fourthgeneration HIV testing assays are increasingly implemented
within U.S. institutions following updated recommendations
from CDC.30 Pharmacists should familiarize themselves
with evolving HIV testing diagnostics; CDC maintains a
website of HIV-testing recommendations (www.cdc.gov/
hiv/guidelines/testing.html). At the Clinician Consultation
Center, clinical pharmacists practicing in HIV medicine, and
physicians are on staff to assist with healthcare provider telephone inquiries regarding HIV testing.31,32
HIV testing is the first step in linking persons to HIV
care and prevention. Pharmacists should encourage HIV
testing as part of routine care and familiarize themselves
with testing methods performed at local medical facilities,
at pharmacies, or at home. Pharmacist endorsement of HIV
testing is important for the expansion of HIV prevention and
treatment services.

Pharmacist Involvement in HIV
Treatment
Patient Assessment and Laboratory Testing. As ambulatory care transitions to the patient-centered medical home
model, it is becoming increasingly important for interdisciplinary healthcare teams to provide both comprehensive
HIV care and primary care for HIV-positive patients. As a
member of the team, a pharmacist should therefore be familiar with both HIV and primary care management guidelines (appendix) and help to ensure that laboratory testing
and monitoring of patients with HIV include parameters
specific to HIV as well as primary care. It is also essential
that pharmacists have the ability to interpret laboratory test
results and recommend appropriate treatment or additional
testing when necessary in collaboration with the patient care
team. Pharmacists should understand how certain laboratory test results may influence the management of HIV
(e.g., the presence of baseline dyslipidemia, renal dysfunction, or hepatitis B coinfection among other conditions may
influence the selection of antiretroviral agents or perhaps
the timing of ART initiation). Among the laboratory tests
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that should be obtained at baseline in a patient with HIV are
CD4+ T-lymphocyte count; viral load; HIV genotype test;
hepatitis, tuberculosis, and sexually transmitted infection
testing; varicella, cytomegalovirus, and toxoplasmosis serologies; complete blood count with differential; chemistry
and liver panels; and fasting lipid profile.33,34 Many of these
laboratory values will require periodic assessment or ongoing monitoring, particularly the HIV viral load and CD4+
T-lymphocyte count to assess HIV disease progression or
treatment response. After the initiation of ART, the HIV viral
load and CD4+ T-lymphocyte count are closely monitored,
though over time the frequency of monitoring may decline
once a patient demonstrates a durable virological and immunologic response. For example, after receiving ART for two
years and consistently achieving HIV RNA suppression and
a CD4+ T-lymphocyte count of greater than 500 cells/mm3,
viral load monitoring can be extended to every six months
and CD4+ T-lymphocyte count monitoring is considered
optional.35 Pharmacists should be intimately familiar with
laboratory values that require periodic assessment or ongoing monitoring in HIV-positive patients and recommend that
appropriate assessment and monitoring occurs. Specific laboratory testing may also be necessary before the use of specific antiretroviral agents. For example, if abacavir is considered for therapy, the patient should be tested for the presence
of the human leukocyte antigen B*5701 allele to determine
his or her risk for abacavir hypersensitivity; for maraviroc, an HIV tropism assay should be performed to predict
the patient’s response to therapy.
Initiating and Maintaining ART. In initiating ART, current
HIV management guidelines state that treatment should be
offered to all patients regardless of CD4+ T-lymphocyte
count to reduce the risk of HIV transmission and disease
progression. Treatment is no longer based on the patient’s
CD4+ T-lymphocyte count but rather on the patient’s willingness and interest in starting and adhering to his or her first
ART regimen.35 The pharmacist, as part of the healthcare
team, should contribute to assessing a patient’s willingness
to initiate ART and provide a readiness assessment. This assessment should include the identification of potential adherence barriers, such as substance abuse, depression, and
an unstable social or housing situation. Once potential barriers are identified, the pharmacist should help patients and
providers resolve adherence barriers, providing ongoing adherence assessments and barrier management as necessary.
This role includes monitoring for adverse effects after ART
initiation and implementing adverse-effect management
strategies with the patient and provider to improve regimen
tolerability and maintain ART adherence.
In selecting an initial ART regimen, convenience,
patient preference, cost, comorbidities, baseline viral load,
CD4+ T-lymphocyte count, the potential for adverse effects,
resistance testing, and concomitant medications must be
considered.35 Performing a thorough medication history and
assessing for potential drug interactions are essential functions of the pharmacist.
Antiretroviral agents may interact with other antiretrovirals, concomitant medications, foods, nutrients, and herbal
supplements. These interactions may be complex, occurring
through multiple mechanisms, and may result in diminished
treatment efficacy or an increased risk for toxicity. Drug
interactions that are not clinically relevant, will not cause

patient harm, or will not impact treatment outcomes may
also occur. The pharmacist is uniquely positioned to evaluate potential drug interactions using appropriate resources
and determine the clinical significance of each interaction
identified. To ensure the safety and efficacy of a patient’s
initial ART regimen and other medications, the pharmacist
should perform thorough initial and ongoing assessments of
potential drug interactions, including prescription and nonprescription medicines, recreational drugs, and nutritional
and herbal supplements. The results of this assessment
should be communicated to the healthcare team and used
to help determine the most appropriate ART regimen for the
patient. When nonprescription medication, food, or nutritional supplement interactions are identified, the pharmacist
should educate the patient and ensure his or her understanding of any safety and efficacy concerns that may be present.
To ensure the accurate assessment of drug interactions, the pharmacist should consult primary resources specific to HIV medications as well as the primary drug interaction literature when necessary. Because drug interaction
literature is constantly expanding and may be difficult to
access for efficient decision-making, the pharmacist should
identify alternative resources that are current, reliable, and
easily accessible and that provide an efficient assessment
of drug interaction information. These sources include (but
are not limited to) the DHHS HIV Treatment Guidelines
for Adults and Adolescents (https://aidsinfo.nih.gov/guidelines), the UCSF HIV InSite Drug Interaction Database
(http://arv.ucsf.edu), the University of Liverpool HIV Drug
Interactions website and mobile application (www.hivdruginteractions.org), and the Toronto General Hospital
Immunodeficiency Clinic website (www.hivclinic.ca/main/
drugs_interact.html) (appendix). Since drug interactions are
considered a subset of medication errors, preventing drug
interactions should lead to better patient outcomes. Patients
with HIV are at high risk of medication errors, and the identification and correction of these errors by pharmacists has
been instrumental in improving the care of HIV-positive
patients.36-39

Pharmacist Involvement in HIV
Treatment of Key Patient Populations
The management of HIV infection can pose unique challenges in key patient populations. These populations include
women and children, patients with comorbid conditions or
coinfections, patients receiving solid organ transplantation,
and immigrants and refugees. These populations often have
specific medical and medication needs and regularly require
coordinated interdisciplinary care. Pharmacists are essential
members of these interdisciplinary teams and can help to ensure optimal patient outcomes.
Women. Twenty percent of all new HIV infections annually
in the United States occur in women, and nearly 25% of all
persons living with HIV in the United States are women.
The majority of women living with HIV and those who are
newly infected in the United States are between the ages of
13 and 45, or child-bearing age.40,41 The proper use of ART
in women of child-bearing age requires several important
considerations. First, it is important for pharmacists and
other healthcare practitioners to identify patients who should
receive preconception counseling, including all women of
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child-bearing age in HIV-concordant or serodiscordant relationships. To accomplish this, pharmacists should first be
familiar with resources related to preconception counseling
in HIV-positive women, including the DHHS Guidelines
for the Treatment of HIV-Infected Pregnant Women and
Prevention of Perinatal Transmission (appendix).42 In addition, pharmacists should be engaged in the decision-making
process with providers and patients regarding the use of
ART to prevent HIV transmission. As part of the healthcare
team, pharmacists can initiate discussions with HIV-positive
patients regarding fertility, including a patient’s potential
desire to become pregnant or her desire to initiate or maintain contraceptive methods such as hormonal contraception. Multiple complex drug interactions exist among ART
agents and commonly used oral hormonal contraceptives;
therefore, it is essential for pharmacists to identity potential
drug interactions and provide proper counseling to patients
before initiating ART.35 In contrast, for patients who express
a desire to become pregnant or are inconsistent with contraception, the proper selection of an ART regimen that is safe
during pregnancy becomes very important.
The initiation of ART is indicated for all HIV-infected
pregnant women regardless of CD4+ T-lymphocyte count as
a means to prevent vertical HIV transmission. Pharmacists
should be knowledgeable about current treatment guidelines for the use of ART antepartum and intrapartum for the
mother as well as postpartum for the infant, including the
safety and efficacy of individual antiretroviral agents as well
as the recommendations for preferred ART combinations.42
When appropriate, pharmacists should report outcomes of
ART exposures to the Antiviral Pregnancy Registry (www.
apregistry.com), which monitors the teratogenic effects of
antiretrovirals.
Pharmacists should be acutely aware of the importance
of careful and frequent monitoring for ART efficacy, tolerability, and adherence for pregnant patients. They should
also be aware of physiological changes that could impact
the pharmacokinetics and dosing of certain ART agents, particularly in the third trimester of pregnancy.42 Pharmacists
should also consider the pregnancy-related safety of concomitant agents that are often prescribed to patients with
HIV infection, including agents used for the treatment or
prevention of opportunistic infections. Postpartum, pharmacists should reinforce DHHS recommendations for women
to abstain from breastfeeding, even in the presence of a fully
suppressive ART regimen.42 Pharmacists should also continue to provide adherence support and encouragement for
HIV-positive women dealing with the challenges associated
with being a new mother.
Pediatric Patients. To make meaningful contributions to
the management of established HIV infection in infants and
children, pharmacists must first develop interprofessional
partnerships with pediatric HIV specialty care providers.
They must also have a thorough understanding of the differing immunologic and virological patterns associated with
HIV infection in children and how they compare to adults
and adolescents. For example, within weeks to months following acute HIV infection, very high HIV RNA levels
decline rapidly in adults, whereas high HIV RNA levels
persist in perinatally infected infants for prolonged periods,
decreasing slowly over years after the first year of life.43,44
The different virological pattern in infants likely reflects an

immature but developing immune system’s relative inability to contain viral replication compared to that of an adult.
Immunologically, while declines in CD4+ T-lymphocyte
counts and percentages are expected to occur in both adults
and children with advancing HIV infection, absolute CD4+
T-lymphocyte counts in children younger than age five years
are generally higher than their adult counterparts. However,
the risk of disease progression associated with specific
CD4+ T-lymphocyte counts or percentages varies with the
age of the child. For any given CD4+ T-lymphocyte count
or percentage, younger children, particularly those in the
first year of life, face a higher risk of disease progression
than other children and adults.45-48 As a result, pharmacists
and other specialty care providers must consider the age of
the child in addition to HIV-specific laboratory values when
determining the risk of disease progression and the need to
initiate ART.
As with adults, treatment of pediatric HIV infection
is a dynamic field with constant change and progression,
requiring pharmacists to be knowledgeable of constantly
evolving guidelines and treatment recommendations. This
is particularly true for data regarding the use of specific
antiretroviral agents in young children. Pharmacists must
be aware of existing and emerging data describing the efficacy and safety of specific antiretroviral agents in this
population. Pharmacists must also be knowledgeable about
the pharmacokinetic differences that occur in children as a
result of developing physiology and maturation of organs
involved in the metabolism and clearance of medications.49
These factors, in addition to developmental differences in
absorption and body composition, often require that children
receive higher weight-based dosing of antiretroviral agents
than adults. In addition to weight, pharmacists must also
be acutely aware and knowledgeable about antiretroviral
agent–specific dosing recommendations that consider body
surface area, age, and pubertal development staging.50
When treatment decisions are made, pharmacists must
not only ensure proper regimen selection and dosing but
take active roles in educating children (when appropriate)
and caregivers about HIV infection and provide ongoing
adherence counseling.50 Adolescents face multiple barriers
that can affect the initiation and maintenance of ART and
other aspects of HIV care, including fear, denial, depression,
substance abuse, concomitant mental illness, and lack of social and familial support.51 Healthcare providers, including
pharmacists, must work to establish trust and build strong relationships with patients and their caregivers while utilizing
patient-care strategies that minimize barriers to adherence.
For example, regimen fatigue can occur in young children
who have been receiving ART since early childhood and
can result in poor adherence, virological resistance, and the
need to implement increasingly complex ART regimens.52
Working with pediatric HIV specialty providers, pharmacists can help to reduce regimen fatigue through the provision of ongoing adherence support as well as the selection
or simplification of regimens to minimize the number of
required pills, volumes of prescribed liquids, frequency of
doses, and presence of drug interactions or adverse effects.
Pharmacists are also uniquely aware of the availability of alternative dosage formulations and delivery systems and are
equipped to recommend methods to improve the palatability
of crushed pills or liquid formulations to minimize treatment
aversion due to offending taste.
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Finally, pharmacists must be sensitive to the many
psychosocial components of care that may be present in the
pediatric HIV population. These include the housing status
of the child and caregiver; the child’s attendance at school
or daycare; the presence of substance abuse, mental health
issues, or other behavioral issues; and the HIV infection
disclosure status of the child.52-54 When contributing to the
care of pediatric HIV patients, pharmacists may be helpful
in identifying psychosocial issues that require intervention
and possible referral to specialty providers, or to social services and child protective services when appropriate. These
interventions can be essential to the overall health and wellbeing of children as well as their success in managing their
HIV infection. Pharmacists may also serve as important information resources as children transition into adolescence
and become sexually active. Counseling on contraceptive
methods, safe sex, and preventing HIV transmission should
occur regularly and should be delivered by members of the
healthcare team, including the pharmacist.
Patients with Comorbid Conditions. Comorbidities are
common among patients with HIV. Compared with the general population, those with HIV infection are more likely to
have cardiovascular disease, hypertension, renal failure, osteoporosis, diabetes, and certain cancers. Not only do these
conditions and others appear to occur more commonly in
patients with HIV, they also tend to appear earlier in patients
with HIV and at times progress more rapidly than in the general population, likely due to complex interactions between
host risk factors, HIV infection, and ART exposure.55 As a
result, it is increasingly important for healthcare teams to not
only provide effective ART to ensure viral suppression and
immune reconstitution but also to provide comprehensive
primary care for patients with HIV. Furthermore, due to the
success of combination ART regimens in reducing AIDSrelated mortality over the years, the HIV-positive population is getting older; it is estimated that more than half of
all patients with HIV in the United States are over the age
of 50 years.56
Effective management of the changing HIV population will require pharmacists and other healthcare providers
specializing in HIV care to maintain proficient knowledge
and clinical skills in the screening, prevention, diagnosis, treatment, and monitoring of a variety of primary care
conditions. Conversely, pharmacists practicing in primary
care settings will likely encounter an increasing number of
patients with HIV, which will require them to develop the
knowledge and skills to be increasingly proficient in the
management of this infection.
Regardless of practice setting, pharmacists should be
acutely aware of disease management similarities with the
general population and potential differences for patients
with HIV. They should also understand the potential contributions HIV infection and ART can have in the development of certain primary care disease states. For example,
HIV infection and certain antiretroviral agents can contribute to dyslipidemia, insulin resistance, kidney disease, liver
disease, and lipodystrophy.57-60 They also can contribute to
bone loss and an increased risk of osteoporosis and fragility
fractures.61-63 Pharmacists can play key roles in understanding the links between HIV, ART, and these disease states;
educating patients and other healthcare providers; encouraging disease state screenings; implementing prevention

programs; and ensuring proper disease state diagnosis and
management according to available treatment guidelines.
They can also assist in the selection or adjustment of HIV
treatment regimens that account for a patient’s baseline risk
or current diagnosis of primary care conditions that can be
exacerbated by certain antiretroviral agents.
Other comorbidities commonly seen in patients with
HIV, such as mental health conditions and substance abuse,
may require special attention by pharmacists and other
healthcare professionals. Depression is among the most
common mental health conditions diagnosed in patients with
HIV and is one of the strongest predictors of poor patient adherence and treatment outcomes.64 Substance abuse, including illicit drug use, and mental health conditions, including
major depression, also can affect medication adherence and
lead to poor patient outcomes.65-67 The management of depression and substance abuse problems in patients with HIV
is similar to that for the general population, but pharmacists
must be aware of the potential for drug interactions between
ART and antidepressants as well as agents used in the management of substance abuse.
It is often necessary to properly manage mental health
conditions and substance abuse problems before patients are
able to initiate and maintain successful ART.68 As a result,
healthcare providers, including pharmacists, need to be active in the screening processes for mental health and substance abuse problems and provide a means of linking patients as necessary to appropriate specialty care and support
services. Ongoing and close collaboration with specialty services, particularly in substance abuse treatment settings, is
therefore necessary, as pharmacists can identify and prevent
possible drug–drug interactions between substance abuse
treatment medications and ART.69 For example, methadone
is a common pharmacologic agent used for the management
of opioid addiction. Because multiple cytochrome P-450 isozymes are involved in methadone metabolism, methadone
is subject to several interactions with antiretroviral agents.
These interactions can increase methadone concentrations
and therefore toxicity or decrease methadone concentrations
and trigger opioid withdrawal. Pharmacists need to educate
providers about these potential interactions, assist in ART
selection and dosage adjustment, and work in collaboration
with substance abuse treatment programs to ensure successful HIV and substance abuse management.
Finally, many recreational drugs, including methylenedioxymethamphetamine, γ-hydroxybutyric acid, ketamine, and methamphetamine, are metabolized in part by
cytochrome P-450 isozymes and can therefore interact with
certain antiretroviral agents. Overdoses as a result of these
interactions have been reported, and pharmacists can educate providers and identify opportunities to counsel patients
as a means of prevention.70
Patients with Hepatitis B Coinfection. Approximately 10%
of patients with HIV in the United States also have chronic
hepatitis B virus (HBV) infection.71 Compared with patients
with HBV infection alone, those with HIV coinfection can
have a faster progression to end-stage liver disease, cirrhosis, and hepatocellular carcinoma.72 Pharmacists involved in
HIV care should be familiar with the treatment recommendations for both infections and be acutely aware that certain
medications have activity against both infections. More specifically, tenofovir, lamivudine, and emtricitabine are active
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against both HIV and HBV, which can be important when
treatment for either infection is indicated. For example, tenofovir is a preferred agent for treating HBV infection and
can be used as a single agent for management of infection.
However, in a coinfected patient, initiating tenofovir alone
will lead to HIV resistance. As a result, if HBV or HIV treatment is indicated in a coinfected patient, a full ART regimen should be initiated, usually with the combination of tenofovir plus emtricitabine or lamivudine as the nucleoside
reverse transcriptase inhibitor backbone.35 If tenofovir cannot be used, entecavir is often used for the management of
HBV. Of note, entecavir is not an effective agent for treating
HIV, but it does have some anti-HIV activity and, when used
alone in coinfected patients, could lead to HIV resistance.73
As a result, if entecavir is initiated for the management of
HBV infection in an HIV patient, it must be used in addition
to a fully suppressive ART regimen.
In addition to concerns regarding the proper selection
of antiviral agents, pharmacists should strongly encourage
patients to remain adherent to therapies, as acute HBV treatment discontinuations can cause serious hepatocellular damage due to spontaneous HBV reactivation. Pharmacists can
also educate patients about avoiding hepatotoxins, such as
acetaminophen, encourage patients to abstain from alcohol,
and identify patients with alcohol dependence who require
referrals to specialty care. Finally, pharmacists should recommend an evaluation of immunity to the hepatitis A virus
(HAV) for all coinfected patients. Those not immune to HAV
should receive vaccination against it.
Patients with Hepatitis C Coinfection. Nearly 25% of patients with HIV infection in the United States are also infected with hepatitis C virus (HCV).74 Like HBV, HCV progresses more rapidly in patients with HIV, resulting in twice
the risk of HCV-related death in patients with coinfection
compared with patients with HCV infection alone.75
The initiation of ART may slow the progression of
liver disease in coinfected patients, so current HIV treatment guidelines recommend considering the initiation of
ART in this population regardless of CD4+ T-lymphocyte
count.35,75 However, in HIV treatment-naive patients with
higher CD4+ T-lymphocyte counts (>500 cells/mm3), some
clinicians may choose to defer ART until HCV therapy is
complete in order to avoid the complications of combined
HIV and HCV treatment (i.e., large pill burden, drug interactions, and overlapping toxicities).35 In patients with lower
CD4+ T-lymphocyte counts, combined treatment is more
likely and pharmacists can play a key role in identifying and
managing treatment complications. For instance, currently
available direct-acting antiviral agents for HCV have significant drug interactions with multiple antiretroviral agents, including HIV protease inhibitors, elvitegravir/cobicistat, and
nonnucleoside reverse transcriptase inhibitors. Pharmacists
should contribute to HIV and HCV treatment regimen selection when combined treatment is indicated in order to avoid
significant interactions that can lead to treatment failure and
drug toxicity. Pharmacists can also recommend self-care
strategies for adverse effects and report serious adverse effects back to the prescriber.
Adherence is also essential for optimal HIV and HCV
treatment outcomes. As part of an interprofessional team,
pharmacists should provide counseling to ensure patients
understand what are often complex regimens, including

proper administration (e.g., food requirements), the importance of adherence, the benefits and goals of therapy, and
the recognition and management of treatment-related adverse effects. This level of pharmacist involvement has been
shown to improve overall adherence and response to therapy
in patients infected with HIV or HCV and may be particularly beneficial in patients infected with both viruses.76,77
Furthermore, because the field of HCV medicine is evolving
rapidly, it is increasingly essential for pharmacists to maintain a heightened awareness of evolving HCV treatment
guidelines (available at www.hcvguidelines.org) and newly
available HCV medications, including those in development, and their potential impact on the management of HIV
coinfection.78 Although an increasing number of medicines
available for the treatment of HCV will create opportunities to improve patient outcomes, they may also lead to additional challenges in treating coinfected patients that will
require pharmacist intervention and management.
Additional roles for pharmacists in treating HIV–HCV
coinfection include the evaluation of patient immunity to
HAV and HBV infection and the recommendation or provision of HAV and HBV immunizations as necessary. As with
patients with HBV, pharmacists should educate patients with
HCV infection about avoiding hepatotoxins and encourage
patients to abstain from alcohol or pursue specialized care
for the treatment of alcohol abuse.
Patients Undergoing Solid Organ Transplantation.
Increasing numbers of patients with HIV infection are receiving solid organ transplantation, a practice previously
considered controversial or infeasible. The increasing ability to provide transplantation for patients with HIV infection is largely the result of advances in the management of
HIV, having a better understanding of the effects of HIV and
transplant-associated immune suppression, and accumulating clinical trial data demonstrating the viability of transplantation in the HIV population.79,80
Irrespective of concomitant HIV infection, the process
of solid organ transplantation is complex and requires interdisciplinary collaboration. The presence of HIV infection
only increases the complexity of the process by introducing
additional variables to consider during screening and during
pretransplantation and posttransplantation management. For
example, protocols for liver and kidney transplantation often include thresholds for CD4+ T-lymphocyte count levels
and usually require patients to have a sustained undetectable
HIV viral load.81 Pharmacists, in addition to other members
of the healthcare team, can contribute to the screening process by reviewing criteria with patients and providing essential adherence counseling to help patients achieve CD4+
T-lymphocyte count and viral load goals.
During pretransplantation management, pharmacists
should contribute to the selection and/or adjustment of antiretroviral regimens in anticipation of drug–drug interactions that can occur following transplantation. For instance,
nearly all patients will receive proton pump inhibitor medications for stomach acid suppression after transplantation.
As a result, ART regimens that contain medications requiring an acidic environment for adequate absorption (e.g., atazanavir and rilpivirine) may need to be avoided. In addition,
pharmacists should anticipate antiretroviral drug–drug interactions with posttransplantation immunosuppressing agents.
Allograft rejection has been reported to occur at a higher rate
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in patients with concurrent HIV infection; one of the causes
may be inadequate exposure to immune-suppressing agents
as a result of interactions with ART agents.82,83 Both HIV
protease inhibitors and nonnucleoside reverse-transcriptase
inhibitors can cause complex interactions with commonly
used immunosuppressive agents such as calcineurin inhibitors (e.g., tacrolimus, sirolimus) and cyclosporine.
Pharmacists should provide close monitoring of immunosuppressive drug levels and recommend dosing adjustments
as necessary to achieve stable therapeutic concentrations.
Proper interdisciplinary communication should also occur
between HIV specialty pharmacists, transplant pharmacy
specialists, and other members of the HIV and transplantation healthcare teams. Communication will help ensure
proper awareness and management of potential drug–drug
interactions.
The primary indications for solid organ transplantation in patients with HIV are end-stage kidney disease due
to HIV-associated nephropathy (HIVAN) and advanced liver
disease due to HBV or HCV coinfection.81 The presence of
viral hepatitis adds to the complexity of both pretransplantation and posttransplantation management. Pharmacists
should be acutely aware of the differences in managing these
infections in transplantation patients, including the differing
roles of antiviral therapy. For example, patients with HBV
infection should continue to receive antiviral agents after
transplantation to prevent a hepatitis flare and should also
receive therapy with HBV immune globulin.84 Patients with
HCV may not require antiviral therapy initially, but recurrent
infection is common and can adversely impact transplantation outcomes.81,85,86 As a result, patients should be followed
closely following transplantation to identify recurrent HCV
infection and the need to initiate therapy.
During the posttransplantation stage, pharmacists
should ensure that the use of medications toxic to transplanted organs is limited. They should also work closely with
patients to develop strategies to maintain medication adherence to complex drug regimens. At the very least, these posttransplantation regimens will include antiretroviral agents,
immunosuppressive agents, and antibiotics for opportunistic
infection prophylaxis. The inclusion of the pharmacist on the
transplantation team has been shown to improve patient adherence to these complex regimens and may be essential to
the overall success of the patient following transplantation.87
Finally, pharmacists must be aware of the role of
posttransplantation opportunistic infection prophylaxis.
Although patients generally receive prophylaxis against
Pneumocystis jirovecii, opportunistic infections and other
AIDS-defining conditions are uncommonly reported following transplantation.83,88 Importantly, the risk of infection
may change following the administration of thymoglobulin
for the treatment of acute rejection. Thymoglobulin has been
associated with prolonged CD4+ T-lymphocyte declines,
loss of cytotoxic antiviral T-cell responses, and development
of severe bacterial infections.89,90 To address these risks,
pharmacists must have a thorough understanding of antirejection medications, their impact on CD4+ T-lymphocytes,
and the need for increased monitoring and/or additional prophylaxis to reduce a patient’s risk of severe infection.
Immigrant and Refugee Populations. In January 2010, the
restriction on immigration to the United States for non-U.S.
citizens living with HIV was lifted.91 The restriction had

been in place for more than 20 years, and its removal not
only helped to reduce social barriers, discrimination, and
stigma for immigrants and refugees with HIV, it also aligned
the domestic position of the United States with its increasing
efforts to combat HIV and AIDS internationally.
While there are many positive implications from the
removal of the immigration restriction, there are now also
challenges for U.S. healthcare professionals to ensure that
immigrants and refugees living with HIV consistently receive proper care. For example, the removal of the immigration restriction also removed mandatory HIV testing as a
part of the immigration process. CDC estimates that lifting
the ban will allow an additional 4275 persons with HIV to
enter the United States each year.91,92 At least some of these
immigrants will have missed opportunities for early HIV
diagnosis and entry into care. Furthermore, although CDC
recommends HIV screening for all immigrants and refugees,
these patients will encounter barriers to healthcare as they
enter the United States (e.g., lack of familiarity with the U.S.
healthcare system) that limit not only their opportunities to
receive HIV testing but also proper primary care services.93
Pharmacists can assist in overcoming these barriers by being
knowledgeable of the local medical clinics and organizations serving immigrant and refugee populations and helping to link patients into care as necessary.
As patients enter into care, additional barriers may
need to be addressed before performing HIV testing. These
include language differences, cultural beliefs regarding HIV
and healthcare in general, and mistrust regarding confidentiality and disclosure of HIV status.94 Pharmacists must be
sensitive to these issues and help reduce barriers whenever
possible. Language barriers can be addressed through the
use of interpreters. Patients should receive HIV education
and counseling in their primary spoken language, and interpreters should be medically knowledgeable so they can explain the complexities of HIV infection and the importance
of HIV testing. Pharmacists should be sensitive to situations
in which a patient declines the use of an interpreter for fear
of disclosure within his or her community and seek alternative translation methods if available (family member or
close friend). The delivery of information to the patient in
his or her primary language and in a safe environment is
paramount, as it not only helps to ensure patient understanding but can also be helpful in developing a trusting patient–
provider relationship.
When providing HIV education and prevention counseling, pharmacists should also be particularly sensitive
to the HIV risk profiles that may be present in immigrant
populations. Specifically, foreign-born persons with HIV
are more likely than patients born in the United States to
be women who have acquired HIV through heterosexual
contact.95 Pharmacists should also be aware of conditions
heightening HIV risk for refugees, such as sexual abuse, violence, and gender inequality.93,96 Failure to recognize these
issues may limit the patient’s engagement in care as well
as the pharmacist’s ability to provide proper counseling and
referral to social services.
When testing is performed, it is important for pharmacists and other healthcare providers to follow CDC recommendations specific to the refugee population.93 These
include specific recommendations for screening adults and
adolescents as well as pregnant women and children from
endemic areas. Also included are recommendations for
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screening patients at risk for HIV-2. Pharmacists should
have an understanding of the testing for HIV-2 infection as
well as groups of HIV-1 infection that are endemic in certain
countries and may not be detected with assays commonly
used in the United States
Finally, pharmacists, as part of an interprofessional
team, should be involved in the ART selection process for
HIV-positive refugees and immigrants. They should provide
ongoing HIV education and adherence counseling using
an interpreter as well as ongoing evaluations for potential
drug–drug interactions. Patients should be assessed for coinfections endemic to their home countries and receive proper
treatment, including prophylaxis therapy for opportunistic
infections when necessary. Patients may encounter financial
difficulty, and pharmacists should pursue available services
that can assist patients in paying for their medications.

Pharmacist Involvement in the
Management of HIV Treatment Failure
Once an ART regimen is initiated, it is critical to monitor
the success of therapy via routine assessment of the CD4+
T-lymphocyte count and HIV RNA viral load. Pharmacists
can play a key role in interpreting test results to detect possible treatment failure. Treatment failure may be defined immunologically by identifying a significant decline in CD4+
T-lymphocyte count or virologically by finding a significant
quantity of virus when full viral load suppression is expected. In identifying potential treatment failure, monitoring
trends in viral load is essential, as a single detectable viral
load is not generally sufficient to diagnose treatment failure.
These viral “blips” occur when a previously undetectable
viral load becomes detectable but does not exceed 200 copies/mL and generally decreases to undetectable levels again
with subsequent testing. Increasing viral loads over time or a
viral load of >200 copies/mL is suggestive of treatment failure. Pharmacists can reduce the chances of unnecessary ART
regimen changes in response to viral load blips by monitoring the viral load trend and understanding the definitions of
virological failure. If true failure is identified, pharmacists
should work with other members of the healthcare team to
identify the cause of the regimen failure.
Most treatment failures are the result of nonadherence, pharmacokinetic complications, and ART resistance.
Pharmacists, especially those with specialized training in
adherence assessment, interventions, and motivational interviewing, can help determine which of these reasons may
have contributed to valid ART failure. Many factors lead to
nonadherence, including medication intolerance and adverse
effects, depression, substance use, psychosocial factors, lack
of social support, housing insecurity or homelessness, and
patient beliefs. The pharmacist should work with the patient to assess and resolve any barriers to ART adherence.
Strategies for improving adherence include utilizing an interprofessional team approach, establishing a rapport with
the patient, proactively identifying adherence barriers prior
to regimen initiation, assessing patients for medication intolerance and adverse effects, providing mental health and
social resources for the patient, assessing adherence at every
pharmacy visit, involving the patient in regimen selection,
providing adherence aids such as pillboxes and calendars,
and assisting the patient in setting reminders through cell
phone alerts or text messages.97 Literature has shown that

virological failure has been reduced and the initial ART regimen preserved with pharmacist involvement and adherence
interventions.35
Pharmacokinetic complications may also contribute to HIV treatment failure. Malabsorption, alterations in
drug distribution, and drug–drug and drug–herbal supplement interactions may all cause subtherapeutic antiretroviral
concentrations and lead to HIV resistance and ART failure.
Pharmacists should be aware of and monitor for these factors and suggest treatment alternatives. Although not routinely recommended, therapeutic drug monitoring may be
obtained in specific clinical situations and pharmacists may
assist in the interpretation of antiretroviral drug levels.35,98
Once ART adherence and pharmacokinetic complications have been assessed, attention should then focus on
ART resistance testing. An HIV genotype and other specific
medication tests (as needed) should be obtained to determine
the presence of viral mutations. Specialized pharmacists involved in HIV care should be fully versed in ordering appropriate resistance tests, including the appropriate timing
of particular tests, as well as in interpreting test results.
Pharmacists thus serve an important role in the review and
interpretation of viral genotypes. This role requires an understanding of primary and secondary mutations, polymorphisms, and the accumulation of mutations to a critical number that will contribute to ART failure. Pharmacists should
be familiar with resources available to assist with HIV resistance mutation assessment including the Stanford University
HIV Drug Database and International AIDS Society-USA
online repository (appendix).99 With knowledge of the viral
genotype, mutation patterns, and associated antiretroviral
medications, pharmacists can be a resource for the healthcare team in determining treatment options. Pharmacists
should apply the results of genotype testing as well as consider clinical guideline recommendations, ART regimen
history, adverse effects, pill burden, and patient preference
to provide a new ART regimen for a patient. Pharmacists
should be involved in any ART regimen change, with the
goals of reestablishing viral suppression and improving the
CD4+ T-lymphocyte count.

Pharmacist Involvement in the
Management of HIV Disease
State Complications
Long-term complications of HIV infection have become an
area of focus as patients with HIV live longer. Historically,
research and treatment efforts have revolved around antiretroviral-related medication toxicities, and little has been
known about the long-term consequences of being infected with HIV. However, recent literature has identified
that chronic HIV infection can lead to end-organ toxicities,
thrombotic complications, non-AIDS-defining cancers, and
metabolic abnormalities.100 Pharmacists can play a key role
in the identification and treatment of these emerging complications.
The mechanism by which HIV infection causes organ
toxicity remains unclear. One theory is that the virus causes
a prolonged state of immune system activation that can lead
to inflammation, endothelial dysfunction, and accelerated
atherosclerosis, resulting in organ damage.101 This prolonged inflammatory state may lead to the generation of free
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radicals and oxidative stress in various organs.102 Another
possible mechanism is via a hypercoagulable state that is
seen in patients with HIV. Evidence supports a depletion of
proteins C and S, leading to enhanced thrombosis and subsequent disease complications.101,103 The extent of the contribution of the virus itself in these conditions is unknown, and
the increased disease incidence may be a combination of the
effects of the virus, ART, and the longevity of HIV-infected
patients. Organ toxicity, via a variety of mechanisms, may
be seen in virtually all organ systems, but most research has
been in HIV-associated cardiovascular, renal, hepatic, and
neurologic toxicities.
HIV and Cardiovascular Disease. In the cardiovascular
system, HIV infection has been linked to coronary artery
disease and cardiomyopathy. Cardiovascular disease is now
the third-most common cause of death in HIV-infected patients in the United States, and literature has shown that
patients with HIV have a greater incidence of myocardial
infarction than noninfected patients.104,105 In addition to
myocardial infarction, cardiomyopathy in the form of systolic dysfunction has been seen in 10–20% and diastolic
dysfunction in 48% of HIV-infected individuals.106,107 The
mechanism underlying this increase in cardiovascular disease is thought to be a combination of HIV infection, treatment with ART, and the increased lifespan of HIV-infected
patients.105 Known inflammatory markers associated with
cardiovascular risk are elevated in HIV disease, leading
to chronic inflammation, endothelial dysfunction, and accelerated atherosclerosis and thrombosis.108 Additionally,
adverse effects of ART, specifically protease inhibitors, include metabolic abnormalities such as hyperlipidemia and
hyperglycemia that heighten the risk of cardiovascular complications.109 Pharmacists are vitally important in assisting
with the control of risk factors and improving the cardiovascular risk of patients living with HIV.
Pharmacists should be actively involved in controlling the cardiovascular risk factors of patients living with
HIV. Pharmacists should recommend annual cardiovascular
risk assessments that include a lipid profile, fasting glucose, glycosylated hemoglobin (HbA1c), and blood pressure.
Specifically, pharmacists who practice in the ambulatory
care setting may advocate for complete care via pharmacistdirected outpatient clinics based on physician collaborative
practice agreements. Most research on pharmacist impact
has been conducted in pharmacist-managed outpatient lipid,
hypertension, diabetes, and heart failure clinics. Within a
collaborative practice agreement, pharmacists may conduct
risk assessment screening, limited physical examinations,
laboratory monitoring, medication adjustments, and patient
education. While not specific to the HIV disease state, incorporation of a pharmacist into outpatient clinics has been
shown to significantly reduce cardiovascular events, lowdensity lipoprotein cholesterol, blood pressure, and HbA and
improve utilization of mortality-reducing heart failure medications.110-114 Pharmacist patient care may be conducted by
facilitating in-person clinic visits or via telephone consultations.115 In addition, the benefits of pharmacist management
of cardiovascular risk factors in the patient-centered medical home model have been demonstrated.116,117 Pharmacists
practicing in the community setting should recommend routine blood pressure monitoring at all pharmacy visits and assist in appropriate selection and training of diabetes supplies

such as glucose meters and test strips.33 Community pharmacists should perform routine medication profile review
and recommend selection of safe and effective over-thecounter medications and herbal products. Pharmacists may
also be proactive by recommending and overseeing the use
of patient self-monitoring treatment journals documenting
changes in blood pressure and glucose control. Finally, inpatient pharmacists may facilitate the increased use of
medication prescriptions for cardiovascular risk reduction
at hospital discharge. In all practice settings, pharmacists
should be familiar with lipid, blood pressure, and blood
glucose treatment goals and guidelines and should directly
apply those guidelines to assist in decreasing the cardiovascular risk in HIV-infected patients. In addition, pharmacists
should routinely monitor and recommend lifestyle modifications, including smoking cessation, diet modification, and
exercise adherence, as these have also been shown to decrease cardiovascular risk in patients with HIV.118-120
In addition to controlling risk factors, pharmacists
should collaborate with the healthcare team to minimize patients’ exposure to direct cardiotoxic medications and other
medications that have adverse effects on the lipid profile. The
use of abacavir, a nucleoside reverse-transcriptase inhibitor,
has been linked to a possible increased risk of myocardial
infarction.121,122 While the literature is conflicting regarding
this adverse effect, pharmacists should be cognizant of this
possibility and recommend alternative antiretroviral therapies as appropriate. In addition, pharmacists involved in HIV
management may recommend an ART regimen that may
have a less detrimental effect on the patient’s lipid profile.123
HIV and Renal Disease. HIV infection is associated
with nephropathy in the form of acute kidney injury and
chronic renal failure.124 Acute kidney injury has been
found to be more common among HIV-infected patients than the general patient population and is associated with poor outcomes.125 Acute kidney injury presents
in many forms, but prerenal failure and acute tubular necrosis are the most common. Postulated mechanisms
of HIV-induced acute renal failure include medicationinduced toxicities, specifically nephrolithiasis with atazanavir and indinavir, Fanconi’s syndrome with tenofovir, and
dehydration from opportunistic infections.125 Pharmacists
are vital in the management of HIV-induced renal toxicities
and should review the patient’s serum creatinine level and
urinary analysis results for the development of acute renal
toxicity.33 Pharmacists should readily identify contributing
nephrotoxic medications that may compound nephrotoxicity and recommend possible discontinuation and therapeutic
alternatives. In addition, pharmacists should be familiar with
common medications used in the treatment of HIV that interfere with the tubular secretion of creatinine, such as cobicistat, rilpivirine, dolutegravir, ritonavir, and trimethoprim–
sulfamethoxazole.126 These medications, although not inherently nephrotoxic, may increase the serum creatinine level
and complicate the renal assessment of patients taking these
antiretroviral medications.
Patients with HIV may also have chronic forms of
nephrotoxicity. Perhaps the most widely recognized form of
renal failure in HIV disease is HIV-associated nephropathy
(HIVAN). HIVAN is most common among patients of African
descent and is a significant contributor to chronic renal
failure. ART has been shown to aid in the reversal of HIV
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nephropathy by suppressing viral replication in the kidneys,
and pharmacists should advocate for prompt initiation of
ART in these circumstances.127,128 HIV infection may also
enhance other common risk factors for chronic kidney disease, such as diabetes and hypertension. As with cardiovascular toxicity, pharmacists should assist in the management
of patients’ glucose and blood pressure control and recommend therapies such as angiotensin-converting enzyme inhibitors or angiotensin receptor blockers that are thought to
delay the progression of kidney failure.129,130
For patients with renal failure, pharmacists should recommend appropriate dosage adjustments of renally eliminated medications, including antiretroviral medications and
other medications on a patient’s profile (appendix).35 Active
pharmacist involvement in ensuring proper doses of renally
eliminated medications has been demonstrated to decrease
adverse effects and result in cost savings.131 Such dosage
adjustments are especially important in patients with advanced nephropathy requiring dialysis. Pharmacists should
be familiar with various dialysis modalities and their effects on medication removal. Pharmacists should then pair
this knowledge with their understanding of the clearance of
specific medications by renal elimination to ensure safe and
effective medication regimens.
Finally, pharmacists knowledgeable about HIV may
recommend ART that minimizes nephrotoxicity, taking into
consideration the HIV genotype and laboratory markers of
HIV disease. Alteration of a patient’s ART to minimize renal
involvement can lead to enhanced safety and simplification
of the ART regimen. In addition, pharmacists should aim to
minimize the renal toxicity of all medications prescribed,
with the goal of providing a safe and effective medication
profile.
HIV and Hepatic Disease. As with HIV-associated nephrotoxicity, pharmacists should be cognizant of HIV-induced
hepatotoxicity. Although the majority of literature revolves
around mechanisms such as medication-induced hepatotoxicity, coinfection with viral hepatitis, and alcohol injury,
there is some evidence that HIV infection alone may contribute to accelerated liver damage.132 Pharmacists should
routinely monitor liver function tests to detect the presence
of hepatic toxicity. If clinically significant elevations in hepatic function tests are detected, pharmacists should identify
and assist in limiting all medications that may induce hepatic
injury. Many classes of antiretroviral medications have been
linked to hepatotoxicity, including nonnucleoside reversetranscriptase inhibitors and protease inhibitors. Specifically,
nevirapine, maraviroc, and tipranavir have boxed warnings
for hepatotoxicity, and ART regimens may need to be altered for patients being treated with those medications. If
toxicity progresses to advanced liver failure and cirrhosis,
pharmacists need to recognize that altered drug metabolism
may occur and monitor these patients for medication toxicities and possible treatment failure.133 Pharmacists should
also recommend testing for viral hepatitis, as coinfection has
been known to accelerate the decline in hepatic function.130
Pharmacists may also recognize current alcohol and illicit
drug use in patients and facilitate their admission into treatment programs, if necessary.133 In addition, recognizing that
alcohol and illicit drug consumption may alter medication
adherence, pharmacists should reinforce the importance of
medication adherence and adopt adherence strategies that
are acceptable to patients. Finally, pharmacists should rec-

ommend hepatic dosage adjustments of medications for
which a need for adjustment has been identified (appendix).
HIV and Neurologic Disease. Neurotoxicity and central
nervous system disorders are recognized complications of
HIV infection. HIV-associated neurocognitive disorders
(HAND) include certain neurologic complications of HIV
infection, such as mental slowing, memory loss, motor disorders, and behavioral abnormalities.134 These progressive
symptoms lead to a decline in cognitive function that may
eventually develop into HIV dementia. HAND complications occur in approximately half of patients diagnosed with
HIV and represent a substantial cause of morbidity and mortality.134-136 Although the known incidence of HAND is high,
this estimate may be conservative, as HAND is often unrecognized and may be underdiagnosed. Pharmacists should
be alert to symptoms of possible cognitive decline. If such
symptoms are recognized, communication and facilitation
with the patient’s provider are recommended.
Several theories about the mechanism of HAND have
been postulated, with most suggesting that the chronic inflammation state caused by HIV infection generates free
radicals that inflict neuronal damage. There is no correlation
between the development of HAND and HIV plasma concentration, current CD4+ T-lymphocyte count, or the presence of effective ART134,136; however, the development of
HAND has been associated with a low CD4+ T-lymphocyte
nadir.137 This association reinforces the need for early initiation of ART to prevent low CD4+ T-lymphocyte counts and
protect against the development of neurotoxicity. No other
therapy has been shown to prevent or improve HAND, so
pharmacists can contribute to the care of these patients by
focusing on the early and effective utilization of ART.102,138
HAND and its complications have serious ramifications on other aspects of HIV care. Decreased neurologic
function has been linked to poor patient adherence to ART
and other therapies, unemployment, lack of transportation,
and increased reliance on financial assistance for medications.139 Pharmacists should work closely with their patients
to create personalized medication adherence programs and
provide access to medication assistance programs. Ensuring
safe and effective use of medications is the pharmacists’
highest priority in caring for these patients.
Other HIV-associated neurologic complications include peripheral neuropathy and ischemic stroke. Peripheral
neuropathy is the most frequently reported neurologic diagnosis in HIV-positive patients and usually responds to medications typically used to treat neuropathic pain.136 Common
causes of peripheral neuropathy in HIV-infected patients include neurotoxic medications (such as didanosine), diabetes,
alcohol use, and nutritional deficiencies (e.g., low vitamin
B12 levels). Pharmacists should help to assess patients for the
development and progression of peripheral neuropathy and
recommend appropriate treatment options.
Hospital admissions for ischemic stroke in HIVinfected patients have increased 43% over the past decade in
the United States. The higher incidence of ischemic stroke
is thought to be caused by a combination of accelerated atherosclerosis and thrombosis.101 Pharmacists should play an
active role in assisting in the medication selection of acute
stroke treatment. Because stroke patients often suffer from
dysphagia, necessitating the use of short- and long-term
enteral feeding tubes, pharmacists should be familiar with
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guidelines for proper administration of medications via enteral tubes (e.g., determining whether a medication may be
crushed, the implications of the site of enteral medication
absorption) (appendix).140,141 After patients suffer an acute
stroke episode, pharmacists should be involved in assisting
in the selection of secondary prevention medications (e.g.,
antiplatelet and antihyperlipidemic agents) to minimize drug
interactions and maximize the safety and efficacy of the patient’s entire medication regimen. Pharmacists should also
be aggressive in helping manage modifiable risk factors,
such as hypertension, diabetes, and hyperlipidemia. The
literature demonstrates that interdisciplinary teams including active pharmacist intervention improve management of
ischemic stroke risk factors.142 Pharmacists should encourage intensive management of these risk factors and other
lifestyle modifications, such as smoking cessation, exercise
regimens, and weight management programs.
In addition to physiological factors, medications are
another important consideration in the neurologic state of the
patient with HIV. Pharmacists should review the medication
profile for all medications that may affect cognitive function,
such as opioid narcotics and benzodiazepines. Certain antiretroviral medications, including efavirenz, have also been
associated with central nervous system abnormalities. The
pharmacist should be alert to and work with the healthcare
team to minimize the neurologic adverse effects of medications in patients experiencing HIV-associated neurotoxicity
and recommend appropriate therapeutic alternatives.
HIV and Malignancy. AIDS-associated malignancies are
a well-documented complication of HIV, but HIV-infected
patients also face increased incidence of other cancer
types.143 Collectively, these cancers are termed non-AIDSdefining cancers and include cancers such as Hodgkin’s
lymphoma and malignancies of the lung, kidney, anus, liver,
and skin.144,145 Guidelines for identification of these cancers
overall mimic recommendations for the general population;
however, some, such as cervical cancer, require more frequent monitoring, and pharmacists should recommend routine cancer screening when appropriate.
Cancer treatment in patients with HIV presents a challenge to pharmacists and practitioners, as the need to balance
cancer cure must be weighed against the risk of chemotherapy-enhanced immunosuppression and resulting opportunistic infections. Given their expertise in drug–drug interaction
and toxicity management, pharmacists are uniquely qualified
to assist in chemotherapy and ART selection. Pharmacists
should be knowledgeable in drug interactions between ART
and chemotherapy agents and assist with regimen selections
for both disease states that minimize toxicity while ensuring
efficacy (appendix). In addition, pharmacists can aid in the
initiation of appropriate opportunistic infection prophylaxis.
Finally, more research is needed on the interaction between
cancer, chemotherapy, HIV disease, and ART. Pharmacists
should be a key component in future research teams where
research is desperately needed to ensure safe and appropriate
patient care.
HIV and Endocrine Disease. Patients living with HIV are
also at risk for the development of traditional endocrine
disorders related to HIV disease, including lipodystrophy,
hypogonadism, and HIV wasting syndrome. These conditions are thought to be caused by mitochondrial toxicity

and alterations in levels of growth hormone accelerated
by adverse effects of antiretroviral medications, specifically protease inhibitors.146,147 Lipodystrophy consists of an
increase in visceral fat and a decrease in subcutaneous fat
stores, particularly in the face and extremities.147 Low levels
of testosterone may lead to hypogonadism, sexual dysfunction, and muscle wasting in HIV-infected individuals.148
Some patients with HIV suffer from HIV wasting syndrome
due in part to increased energy expenditure that leads to
a decrease in lean body mass and the total body mass index.149 New agents are being investigated for the treatment
of these disorders, and pharmacists caring for patients living
with HIV should be knowledgeable about available recommended therapies.150,151 Specifically, pharmacists may assist in testosterone formulation selection, contraindication
assessment, laboratory test monitoring, and counseling on
proper testosterone administration and adverse effects.152-154
Pharmacists should also minimize ART agents that have
adverse metabolic effects and recommend appropriate alternatives.147 In addition, pharmacists should work closely
with dietitians to ensure appropriate nutrition support for the
complete care of the HIV-infected patient.154 Morphological
complications may have detrimental physical and psychological effects on patients, which may decrease adherence
to ART. Pharmacists should be cognizant of morphological
complications, recommend medical and lifestyle modifications as appropriate, and work with patients and providers to
maximize treatment and adherence to HIV therapies.
In addition to traditional endocrine complications, alterations in bone metabolism have become a significant endocrine complication of HIV. HIV infection leads to earlier
and more frequent loss of bone density, leading to increased
incidence of osteopenia, osteoporosis, and fractures.155 Like
other chronic HIV complications, this is due to traditional
risk factors, the effects of the virus itself, and the use of certain ART agents, specifically tenofovir.156 Specific screening recommendations have been developed for patients with
HIV, and pharmacists should be informed of these recommendations and take an active role in screening patients for
this complication.157 Pharmacists should also be versed on
appropriate osteoporosis treatments and recommend vitamin supplementation and pharmacologic therapy when warranted. In addition, pharmacists should aid in recommending nonpharmacologic strategies for prevention of bone loss,
including reducing alcohol intake, smoking cessation, and a
healthy body weight.
As patients with HIV live longer, more information
will emerge regarding the role of chronic HIV disease state
complications. What is already evident is that proper recognition and treatment of cardiovascular, renal, hepatic,
neurologic, malignant, and endocrine complications are
desperately needed to fully care for HIV-infected patients.
Pharmacists are integral to the medical team that must care
for the whole patient, including the HIV infection itself and
long-term complications of HIV disease.

Pharmacist Involvement in Management
of Opportunistic Infections
Opportunistic infections contribute significantly to the morbidity and mortality of HIV-infected individuals. Although
effective ART has reduced the incidence of opportunistic
infections, prevention, recognition, and treatment of those
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infections continue to be of utmost importance in this patient
population.158 The complexity of prophylaxis and treatment
of opportunistic infections in HIV-infected patients requires
an interdisciplinary approach. Pharmacists can be involved
in the prevention and treatment of HIV-associated opportunistic infections by providing recommendations on the initiation or discontinuation of opportunistic infection prophylaxis, the recognition and diagnosis of active opportunistic
infections, treatment and dosing recommendations for active
opportunistic infections, and the timing of ART initiation.
Through these interventions, pharmacists play a key role in
improving the medication management of individuals with
HIV disease.
Pharmacists may first intervene with recommendations for when to initiate opportunistic infection prophylaxis. Medication prophylaxis for various opportunistic infections is offered to individuals with advanced HIV disease.
Primary prophylaxis aims to prevent the first occurrence of
an opportunistic infection; secondary prophylaxis is geared
toward preventing disease recurrence.159 The decision to
initiate prophylaxis is therefore dependent on the patient’s
CD4+ T-lymphocyte count and the patient’s history of an
active opportunistic infection. Pharmacists should be familiar with and recommend specific prophylactic agents and
alternative regimens for patients with medication allergies.
Published guidelines are available that can help pharmacists
in making recommendations regarding appropriate prophylactic medications and when to initiate primary and secondary opportunistic infection prophylaxis (appendix).160
The recognition of when to discontinue prophylaxis is
as important as its initiation. Literature supports the safety
of discontinuation of opportunistic infection prophylaxis
when the CD4+ T-lymphocyte count rises above a threshold
for a defined period of time while on effective ART.159-161
Pharmacists familiar with discontinuation recommendations
may intervene to discourage inappropriate continuation of
drug therapy. Discontinuation of opportunistic infection
prophylaxis may lead to a decrease in adverse effects and
drug–drug interactions, limit drug resistance, lower pill burden, increase rates of adherence, and provide cost savings.159
Pharmacists also play a vital role in the recognition
and treatment of active opportunistic infections. Pharmacists
aid in the diagnosis of opportunistic infections via symptom
recognition and testing recommendations. Once a patient
is diagnosed, pharmacists can contribute to the treatment
of opportunistic infections by offering evidence-based recommendations on antiinfective drug selection and dosing,
monitoring medication efficacy and toxicity, preventing and
recognizing drug–drug and drug–nutrient interactions, and
making literature-based recommendations on total treatment
duration.160
After an opportunistic infection has been diagnosed
and treatment initiated, pharmacists should be active in determining the optimal timing of ART initiation. The decision regarding ART initiation is complex and must weigh the
benefits of ART against the possibility of the complication
of immune reconstitution inflammatory syndrome. Although
some literature has shown that early ART initiation is paramount in improving survival and decreasing AIDS progression by improved immune functioning, other studies have
demonstrated that ART may not improve or may perhaps be
detrimental in patients with certain types of opportunistic infections.162-164 Current guidelines provide recommendations

on when to initiate ART in patients with specific types of
opportunistic infections and can help guide patients, pharmacists, and other healthcare providers in this decisionmaking process.160,165 Pharmacists can assist other HIV care
practitioners by providing evidence-based recommendations
regarding the initiation of ART in the setting of an active
opportunistic infection and contributing to the selection of
an ART treatment regimen that avoids interactions with the
antiinfective medication regimen.
Patients with opportunistic infections are on complex medication regimens and often require hospitalization.
Pharmacists practicing in the inpatient setting play a key role
in the appropriate care of these patients by preventing and
resolving medication-related errors. Patients with HIV experience a high rate of medication errors due to the complexity and alteration of medication regimens, the necessity of
transitions of care, and the need for their care to be provided
by practitioners who may be unfamiliar with ART and HIV
complications.166 The inpatient setting provides pharmacists
a unique venue to make an impact in the care of HIV-infected
patients, and the literature has shown that pharmacist involvement specifically in this patient population decreases
medication-related errors.167 Pharmacists should be involved
in admission and discharge medication reconciliation, provide patient discharge medication education, and assist with
the transition of the patient to outpatient care.
HIV and Immunization. Immunization, as disease prevention, is important in the care of patients with HIV, as immunodeficiency creates enhanced susceptibility to infection
acquisition. Pharmacists should be aware of current immunization recommendations for HIV-infected patients and
work to ensure appropriate and timely routine immunization
(appendix). In addition, pharmacists should be active immunization advocates by facilitating pharmacist-administered
immunization programs.
The Advisory Committee on Immunization Practices
publishes annual immunization recommendations for all
patients, including specific recommendations for those with
HIV infection. It is generally accepted that inactivated vaccines are considered safe for HIV-infected patients; some live
vaccines may be administered based on a patient’s CD4+
T-lymphocyte count. Patients with HIV should be immunized against infections such as influenza, pneumococcus,
HAV, HBV, and tetanus/diphtheria.168 In addition, certain immunizations may require different dosages in HIV-infected
patients. Pharmacists should be aware of the immunization
status of their patients and provide recommendations regarding safe and effective vaccine administration.
Effective seroprotective antibody levels after immunization are a concern in patients with HIV. Immunization
is most effective at high CD4+ T-lymphocyte counts and
may be delayed until the CD4+ T-lymphocyte count is
above 200 cells/mm3. There are situations, however, in
which delay is not feasible, as patients with HIV may receive pneumococcal vaccination upon HIV diagnosis and
an annual influenza vaccination regardless of the CD4+
T-lymphocyte count.169 In addition, certain live vaccines are
now being safely administered if the CD4+ T-lymphocyte
count is near normal levels. Pharmacists should aid HIV
care providers in the appropriate timing of immunizations
to enhance adequate immune response while balancing the
safety of vaccine administration.
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After determining immunization needs and timing,
pharmacists in community and clinic settings may also directly administer immunizations. Pharmacist-managed immunization programs improve access to vaccine administration and corresponding immunization rates.170 Pharmacist
vaccine administration privileges vary by type of vaccine,
patient age, and immunization training requirements, so
pharmacists should practice in accordance with state and
local regulations. Pharmacists certified or licensed in immunization administration should take an active role in
immunizing patients with HIV. Documentation of vaccine
administration and communication of immunization status
to prescribers and other practitioners should be completed to
bridge the continuum of HIV patient care.171

Pharmacist Involvement
in HIV Prevention
HIV prevention requires an interdisciplinary approach involving pharmacists as active members of the healthcare
team. Active pharmacist participation in prevention initiatives can help prevent transmission and reduce the rate of
HIV infection. Pharmacists play a key role in HIV prevention
through both pharmacologic and behavioral interventions.
High viral load is a risk factor for HIV transmission.35
By reinforcing ART adherence and subsequently lowering
a patient’s HIV viral load, the risk of HIV transmission can
be reduced. The benefits of ART for prevention have been
demonstrated in various populations, including pregnant
women, HIV-serodiscordant partners, and geographic communities. Because the risk of mother-to-child transmission is
strongly associated with a higher HIV viral load, the use of
ART in pregnancy has dramatically reduced the incidence of
perinatally transmitted HIV infections and is recommended
by DHHS guidelines.42 Decreases in HIV viral load via ART
are also associated with decreased heterosexual transmission, as demonstrated in observational studies and randomized trials.172-175 Based on these results, DHHS guidelines
recommend that ART be offered to those at risk of transmitting HIV to sexual partners, including heterosexuals and
other risk groups.35 In addition to the benefits of ART for
preventing HIV transmission in serodiscordant couples, data
have shown that widespread use of ART may benefit entire
communities via reductions in community viral load and decreased numbers of new infections.176,177
Medication adherence is the key to maximizing the
full benefits of ART. Pharmacist involvement in improving antiretroviral medication adherence is perhaps the most
well-documented preventive intervention and, as shown in
a systematic review, is associated with statistically significant improvements in adherence and a positive impact on
viral suppression.178 Pharmacist involvement in direct patient care efforts focused on adherence extend well beyond
required prescription counseling and may include providing
practical and social support to motivate adherence, educating to enhance patient self-efficacy, regularly monitoring adherence, collaborating with other healthcare professionals,
recognizing and helping to manage adverse effects, making
recommendations regarding self-management, advocating
for patients with insurance issues, and instructing on the
use of adherence-enhancing tools.178-180 The DHHS adult
HIV guidelines provide evidence-based recommendations
on assessing and monitoring adherence and outline strate-

gies to help patients maintain high levels of adherence.35
Identifying patients with adherence challenges requiring
attention and implementing methods to enhance adherence
are essential roles for all members of the treatment team,
including pharmacists.
Although ART adherence is an essential component
of HIV transmission prevention among HIV-infected individuals, it is also a necessary factor for prevention among
HIV-exposed individuals taking PrEP or postexposure prophylaxis (PEP). PrEP is the use of antiretroviral medications
by higher-risk, uninfected individuals before and during periods of risk to prevent HIV acquisition. Currently, the fixeddose combination oral tablet of tenofovir–emtricitabine is
the only FDA-approved product for PrEP; however, ongoing studies are examining the use of other antiretroviral
agents in various dosage forms. When responding to patient
inquiries regarding PrEP, pharmacists should be familiar
with clinical practice guidelines published by CDC on the
use of PrEP in high-risk populations and make informed and
appropriate recommendations about PrEP safety, efficacy,
acquisition, and need for routine follow-up HIV testing.181
Pharmacists practicing in community settings that sell barrier methods or who fill prescriptions for PrEP or medications used to treat sexually transmitted infections can help
identify patients who may benefit from PrEP and link them
to PrEP prescribers in the community. The success of PrEP
is largely dependent on high levels of medication adherence.
To date, five clinical trials have demonstrated the efficacy of
PrEP for HIV prevention in various patient populations, with
improved efficacy for adherent individuals.182-186 Notably,
other PrEP studies have been halted early due to futility,
primarily attributed to lower medication adherence.187,188
Pharmacists have the opportunity to assist with developing
PrEP protocols for newer prevention modalities, and, with
appropriate training and resources, pharmacists can improve
patient understanding, promote medication adherence, and
enhance PrEP efficacy.189,190 Pharmacists are well positioned
to play a key role in helping patients make choices about
PrEP, collaborate with prescribers to manage a patient’s
therapy, and advocate with other healthcare professionals
regarding policy development.
PEP is the short-term use of antiretroviral medications
by uninfected individuals after exposure to HIV. CDC has
published guidelines for the implementation of HIV PEP
after occupational and nonoccupational exposures.191,192
Effective perinatal ART is also thought of as a form of PEP,
and pharmacists are involved in the prevention of motherto-child transmission of HIV.193 Opportunities for pharmacist involvement in PEP vary by setting and may include
developing institutional protocols, dispensing initial PEP
doses, counseling patients on PEP medications, identifying drug interactions, and recommending follow-up testing.
An important resource for pharmacists and other healthcare
providers is the Clinician Consultation Center, which provides national expert telephone consultation, free of charge,
surrounding PrEP, PEP, and perinatal HIV infection (www.
nccc.ucsf.edu). The use of antiretroviral chemoprophylaxis
for preventing HIV after accidental or occupational exposure and in maternal-to-fetal HIV transmission has become
a widely accepted method to combat HIV, and pharmacists
can effectively contribute to these initiatives.
HIV testing, in addition to ensuring early entry into
care for HIV-infected individuals, is also an effective HIV
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prevention strategy. Pharmacists should be an entry point for
early testing for HIV; they should recognize HIV risk factors
and signs and symptoms of HIV/AIDS and recommend testing, whether it is provided onsite in community pharmacies
or as an inhome test. Pharmacists should link individuals
who test negative with effective prevention measures, including PrEP. Pharmacists should ensure that patients who
test positive have access to medical care.
Decreasing circulation of contaminated syringes in
and beyond the intravenous drug user (IDU) community
is a central HIV prevention strategy.194 Pharmacists can
play an integral role in HIV prevention and the provision
of health services to IDU populations by counseling IDUs
regarding syringe access and disposal and addiction treatment programs. The literature documents pharmacist participation in providing and encouraging use of sterile syringes
and injection equipment, providing patient counseling on
harm-reduction strategies (e.g., substance abuse treatment,
safe injection and disposal practices, safe sex practices), and
supporting local syringe exchange programs.194,195 In some
areas, IDUs have the option of purchasing syringes from a
pharmacy without a prescription. Such policies are controversial, however, and ultimately the decision to sell syringes
without a prescription belongs to the individual pharmacist.
Pharmacists should be aware of syringe replacement programs in their community and provide appropriate information to IDUs when requested. Providing HIV-related services to IDUs may not only limit HIV transmission but may
also present an opportunity to expand healthcare services to
a population that is historically underserved and may have
limited access to other healthcare services.
Pharmacists should be knowledgeable about behavioral interventions to reduce HIV transmission, though
documentation of pharmacists’ delivery of behavioral interventions is still nascent. Pharmacists should provide educational messages and materials, advise patients on prevention methods (e.g., condom promotion, safer sex practices,
drug-use counseling), and deliver behavioral risk-reduction
counseling.
Pharmacists’ unique position in society allows them
to contribute to HIV prevention efforts. Pharmacist involvement includes both traditional roles (providing ART
education and ensuring legal access to sterile needles and
syringes) and innovative roles (developing PrEP protocols
and delivering behavioral interventions). As HIV prevention
becomes increasingly emphasized, pharmacists will play an
important role on the healthcare team.

Pharmacist Involvement in
HIV Education
Pharmacists are extensively involved in providing education to patients and providers about medication-related
care, assessing the patient’s readiness and ability to adhere
to ART, providing initial or follow-up education on HIVrelated disease and complications as well as antiretroviral
medications, and evaluating adherence to a therapeutic regimen. Pharmacists perform these tasks within an interprofessional healthcare environment. As medication experts,
pharmacists play a role in the education of patients, communities, and healthcare workers.
Central pharmacist roles are patient education and the
provision of medication counseling to patients and commu-

nities. A recent systematic review documented the positive
impact of pharmacist-conducted medication adherence education on clinical patient outcomes.38 Education about medication indication, dose, route, frequency, potential adverse
effects, and the importance of adherence should occur at every patient encounter. For returning patients, medication understanding and adherence should be reassessed not just for
antiretroviral medications but for all medications. Through
patient educational initiatives, pharmacists can help to ensure optimal pharmacotherapy, adherence, and successful
outcomes.
Pharmacists often act as an educational liaison between the patient and the medical provider. The pharmacist’s
tasks can include helping with the selection of the optimal
ART regimen, assisting patients in overcoming adherence
issues, counseling patients, identifying and advising on potential drug–drug interactions, recognizing and managing
medication adverse effects, and providing information on
clinically oriented questions. Because HIV management is
complex and involves coordination of multidrug therapies,
pharmacists should support providers and assist prescribers and patients in attaining specific disease state goals.
Pharmacists have expertise in medication dosing, adverse
effects, drug–drug interactions, and medication adherence,
and they serve as useful drug information sources for provider and patient inquiries.
Pharmacists practicing in HIV medicine should educate healthcare team members, provide in-service training
to healthcare staff, and conduct community seminars for patients, caregivers, and the public on HIV, ART, drug interactions, and adherence. As a leader in HIV medication use, the
pharmacist should train colleagues and the next generation
of providers by teaching pharmacy students and residents.
Trainee education could expand to other health professions,
including medical students and residents; nursing students,
especially those in advanced-degree programs; midlevel
provider students; and allied health professions students as
well as those receiving advanced training in the field of infectious diseases. Teaching may be clinical in nature (e.g.,
experiential rotations) or didactic training in a classroom
setting.
Emphasis on the importance of keeping current with
the rapidly evolving HIV field is vital for both practicing clinicians and future providers. Whatever the setting, pharmacists should continue to serve as a liaison between patients
and providers to remain knowledgeable and credible within
the field and to interact with colleagues in the HIV field at
an interprofessional level. It is important to stay active and
to be part of the exchange of information and clinical experience with other connected providers and trainees.

Pharmacist Social Services Involvement
Access to healthcare, including prescription medications, is
a growing problem as the cost of healthcare rises. The cost of
medications and copayments are major predictors of adherence to medication therapy regimens.196-198 Many programs
are available to assist with healthcare costs, but eligibility
guidelines and application processes can be complicated.
Pharmacists are well positioned to assist patients in overcoming these obstacles, making medications more accessible and reducing costs to individuals and healthcare entities.
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Pharmacists are in an ideal position to educate patients,
monitor adherence with therapy, and help patients work
through drug-related problems. Pharmacists should monitor
refills—both for availability and for timeliness—and notify
the prescriber of any concerns. Pharmacists should know
when prior-authorization requirements exist for medications
and be able to facilitate approval to prevent delays in medication access for patients.199 Pharmacists should ensure all
antiretroviral medications and medications for opportunistic
infection treatment and prophylaxis can be ordered for stock
quickly and easily to minimize delays in medication access.
Pharmacists can also ensure an adequate stock is available
for the most common regimens. Likewise, pharmacists in
all settings can play a significant role in medication reconciliation during care transitions.200 Pharmacists should assist
other healthcare providers in providing seamless care transitions (from outpatient care to institutional care, during hospitalization, and at the time of discharge) to prevent medication errors.201 Pill burden, adverse effects, and demands on
time and attention pose considerable obstacles to adherence;
helping patients obtain their medications in a timely manner
removes one major obstacle.
Pharmacists should assist patients at risk of nonadherence due to limited financial means. Patients often misunderstand available insurance benefits, and pharmacists can
support patients by reviewing drug formularies, suggesting
cost-effective options, and relaying this information to the
prescriber. Pharmacists must know how to access national,
state, and local resources. For patients with prescription
drug insurance but difficulty affording copayments, or for
patients lacking insurance, the pharmacist should confirm
all medications are necessary and identify less-expensive
alternatives. Many antiretroviral medication manufacturers
offer prescription copayment cards that reduce a patient’s
out-of-pocket costs. Pharmaceutical manufacturers also offer patient assistance programs (PAPs) to ease the financial
burden of medications. Eligibility criteria and enrollment requirements for PAPs vary, but they generally include documentation of limited income, lack of prescription drug coverage, and ineligibility for public assistance. Although PAP
applications usually require both the prescriber’s and the
patient’s signatures, pharmacists can assist in the application
process.197,198 Pharmacists should also be aware of pharmacies—local or mail order—that offer special generic retail
pricing, which is sometimes less expensive than insurance
copayments.
Pharmacists should have the knowledge to effectively
help low-income patients gain access to national and statelevel prescription drug programs for which they may be eligible, including Medicare Part D, Ryan White AIDS Drug
Assistance Programs (ADAPs), and Medicaid. Medicare
Part D is designed to offer the beneficiary a choice between
prescription drug plans, and many pharmacists offer Part D
plan selection assistance to help beneficiaries obtain optimal
drug coverage.202 ADAPs are available in each state, guaranteeing antiretroviral medication prescription assistance to
low-income, underinsured, and uninsured HIV-infected patients. The Patient Protection and Affordable Care Act will
expand health insurance program eligibility and provide opportunities for pharmacists to assist with care coordination
and expand their scopes of practice.203 Although pharmacists
cannot choose prescription drug plans for patients, pharmacists should serve as a resource to help patients understand

their options to ensure continued access to antiretroviral
medications.

Pharmacist Professional Involvement
Although pharmacists have a role in direct HIV patient care,
there are other ways pharmacists can assist the HIV patient
population. Pharmacists should be active in extracurricular
professional involvement, which can be achieved via organizational membership, HIV pharmacist certification, advocacy initiatives, volunteer positions, and participation in
clinical research. These areas represent possible opportunities for pharmacists to supplement clinical roles.
In recent years, HIV-focused professional organizations have expanded to include pharmacist membership.
State and regional AIDS education and training centers
have embraced pharmacist involvement and many provide education, networking, and faculty appointments for
pharmacists involved in HIV care. On a national scale, the
American Academy of HIV Medicine encourages pharmacist membership and invites pharmacists to serve as active
members in organizational leadership and committees.
Several national HIV organizations also have pharmacist-specific registration, programming, and continuingeducation credit opportunities at their educational conventions. Internationally, the Canadian HIV/AIDS Pharmacist
Network strives to connect pharmacists involved in HIV
care and provides educational information to its members.
In addition, the International Association of Providers of
AIDS Care has expanded to recognize pharmacists as part of
the HIV treatment team. Pharmacists involved in HIV care
should strive to be active members of professional organizations, attend organizational meetings, provide meeting
lectures on HIV clinical updates, participate in the sharing
of HIV information via pharmacist networks, and support
enhanced pharmacist membership in these organizations
(appendix).
The creation of pharmacist HIV credentialing programs highlights the importance of having pharmacists
knowledgeable about and trained in the treatment of HIV
disease. The American Academy of HIV Medicine HIV
Pharmacist credential (AAHIVP) is offered to pharmacists
who have completed certain requirements, such as evidence
of direct HIV patient care, HIV continuing education, and
successful completion of the AAHIVP credentialing exam.204
Other institutions also offer specific pharmacist HIV certificate programs. Pharmacists should investigate certification
opportunities, seek the knowledge and skills necessary to be
certified HIV pharmacists, and lead the pharmacy profession
in the care of HIV-positive patients (appendix).
Pharmacists should also be aware of local and national
policy issues surrounding HIV care. The world of HIV
changes rapidly, and many challenges require legislative or
regulatory action. Pharmacists should be advocates for HIV
patients by being familiar with current HIV legislation and
national HIV programs such as the Ryan White Program.
Pharmacists should also contact local and national policymakers to ensure proper education about HIV issues, be
involved in HIV advisory panels, provide expert testimony,
and participate in advocacy initiatives to assist in the development of laws that best serve HIV patients. Through these
opportunities, pharmacists can steer policy development and
actively advocate for HIV patients.
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There are also many opportunities for pharmacists
to volunteer for HIV-related activities. Locally, pharmacists can volunteer in their communities by participating in
fundraising events such as AIDS walks, auctions, and other
functions in which proceeds go to fund local HIV programs.
Many communities are in need of pharmacists to serve in
free medical and dental clinics, where underserved patients
receive access to much-needed HIV care. Pharmacists
can also choose to volunteer outside of their communities
through programs such as Doctors Without Borders that focus on delivering HIV care and medications to developing
countries.205 There are numerous volunteer opportunities that
benefit HIV patients outside of medical settings, and pharmacists should dedicate time to serving in these capacities.
Finally, pharmacists should play an active role in HIV
clinical research. Pharmacists should be knowledgeable
about ongoing clinical research trials on topic areas such as
new antiretroviral medications, disease state complications,
and prevention strategies that will shape the future of HIV
care. Pharmacists can serve in a variety of capacities as part
of HIV clinical research teams, as principal or coinvestigators, in the recruitment and obtaining the consent of trial participants, and in facilitation of clinical research trials within
their practice settings.206 Permissible scope-of-pharmacist
involvement in clinical research varies by state, and pharmacists should be familiar with laws that define pharmacist activity. Pharmacists may also be involved in research by publishing case reports, serving on institutional review boards,
acting as consultants in HIV clinical research trials, and
serving as research mentors to other practitioners caring for
patients with HIV. With over 30 antiretroviral medications
available and more in the investigational pipeline, pharmacists can have an integral role in facilitating the introduction
of safe and effective HIV medications and clinical research.
Pharmacist involvement in the care of the HIV patient
extends beyond the bedside to include other types of professional activity. Through organizational membership, HIV
pharmacist certification, advocacy initiatives, volunteer positions, and participation in clinical research, pharmacists
should be true advocates in all aspects of HIV patient care.
Pharmacists are a tremendous resource that should be mobilized, and each pharmacist has a responsibility to be an
active proponent for the advancement of HIV care.

Conclusion
HIV medicine is a dynamic field that has evolved dramatically since its inception. It continues to evolve today, providing both opportunities for and challenges to delivering
optimal patient care. These challenges and opportunities
should be met with interprofessional efforts that identify and
optimize the roles of all healthcare team members, including pharmacists, as a means to provide comprehensive care
and improve patient outcomes. Pharmacists in particular are
uniquely capable of contributing to all components of HIV
care by being highly accessible to both patients and providers in a variety of healthcare settings. Their expert drug
therapy knowledge and clinical skills provide an avenue
for proficient clinical consultation with other healthcare
providers as well as effective patient interactions through
counseling and education. Furthermore, given their training and skills set, pharmacists are well positioned within the
interdisciplinary healthcare team to help meet the current

and future challenges of HIV medicine, including helping
to deliver comprehensive primary care to an aging HIV patient population as well as working with others to identify
and manage the long-term complications of HIV infection
and ART. Given the ongoing evolution of HIV medicine,
pharmacists must continue to evolve their roles as a part of
the healthcare team to identify and meet the future needs
of HIV-positive patients. This goal can be achieved through
continuous assessment of the role of the HIV pharmacist, the
development and maintenance of HIV specialty pharmacist
training programs and expert certification, and the continued
collaboration with other healthcare providers, patients, activist groups, and professional HIV medicine and pharmacy
organizations.

References
1. Centers for Disease Control. Kaposi’s sarcoma and
pneumocystis pneumonia among homosexual men—
New York City and California. MMWR. 1981; 30:305–8.
2. Hall HI, Song R, Rhodes P, et al. Estimation of HIV incidence in the United States. JAMA. 2008; 300:520–9.
3. Rodger AJ, Lodwick R, Schechter M, et al. Mortality
in well controlled HIV in the continuous antiretroviral therapy arms of the SMART and ESPRIT trials
compared with the general population. AIDS. 2013;
27:973–9.
4. Centers for Disease Control and Prevention. Estimates
of new HIV infections in the United States, 2006–2009
(August 2011). www.cdc.gov/nchhstp/newsroom/
docs/HIV-Infections-2006-2009.pdf (accessed 2012
Oct 16).
5. El-Sadr WM, Mayer KH, Adimora AA. The HIV
epidemic in the United States: a time for action.
Introduction. J Acquir Immune Defic Syndr. 2010;
55(suppl 2):S63.
6. Millett GA, Crowley JS, Koh H, et al. A way forward:
the National HIV/AIDS Strategy and reducing HIV
incidence in the United States. J Acquir Immune Defic
Syndr. 2010; 55(suppl 2):S144–7.
7. El-Sadr WM, Mayer KH, Hodder SL. AIDS in
America—forgotten but not gone. N Engl J Med.
2010; 362:967–70.
8. Moore RD. Epidemiology of HIV infection in the
United States: implications for linkage to care. Clin
Infect Dis. 2011; 52(suppl 2):S208–13.
9. Centers for Disease Control and Prevention. Vital
signs: HIV prevention through care and treatment—
United States. MMWR. 2011; 60:1618–23.
10. Smith M, Bates DW, Bodenheimer TS. Pharmacists
belong in accountable care organizations and integrated care teams. Health Aff. 2013; 32:1963–70.
11. Smith M, Bates DW, Bodenheimer TS, et al. Why
pharmacists belong in the medical home. Health Aff.
2010; 29:906–13.
12. Henderson KC, Hindman J, Johnson SC, et al.
Assessing the effectiveness of pharmacy-based adherence interventions on antiretroviral adherence in
persons with HIV. AIDS Patient Care STDs. 2011;
25:221–8.
13. Ma A, Chen DM, Chau FM, et al. Improving adherence and clinical outcomes through an HIV pharmacist’s interventions. AIDS Care. 2010; 22:1189–94.

426  Medication Therapy and Patient Care: Specific Practice Areas–Guidelines
14. March K, Mak M, Louie SG. Effects of pharmacists’
interventions on patient outcomes in an HIV primary
care clinic. Am J Health-Syst Pharm. 2007; 64:2574–8.
15. Merchen BA, Gerzenshtein L, Scarsi KK, et al.
HIV-specialized pharmacists’ impact on prescribing errors in hospitalized patients on antiretroviral therapy (abstract H2-794). Presented at the 51st
Interscience Conference on Antimicrobial Agents and
Chemotherapy. Chicago, IL: 2011 Sep.
16. Heelon M, Skiest D, Tereso G, et al. Effect of a clinical
pharmacist’s intervention on duration of antiretroviralrelated errors in hospitalized patients. Am J HealthSyst Pharm. 2007; 64:2064–8.
17. American Society of Health-System Pharmacists.
ASHP statement on the pharmacist’s role in the care of
patients with HIV infection. Am J Health-Syst Pharm.
2003; 60:1998–2003.
18. Centers for Disease Control and Prevention.
Monitoring selected national HIV prevention and care
objectives by using HIV surveillance data—United
States and 6 dependent areas—2011 (October 2013).
www.cdc.gov/hiv/library/reports/surveillance
(accessed 2014 Nov 24).
19. Branson BM, Handsfield HH, Lampe MA, et al.
Revised recommendations for HIV testing of adults,
adolescents, and pregnant women in health-care settings. MMWR Recomm Rep. 2006; 55:1–17.
20. Moyer VA, on behalf of the U.S. Preventive Services
Task Force. Screening for HIV: U.S. Preventive
Services Task Force recommendation statement. Ann
Intern Med. 2013; 159:51–60.
21. Weidle PJ, Lecher S, Botts LW, et al. HIV testing in
community pharmacies and retail clinics: a model to
expand access to screening for HIV infection. J Am
Pharm Assoc. 2014; 54:486–92.
22. Darin KM, Klepser ME, Klepser DE, et al. Pharmacistprovided rapid HIV testing in two community pharmacies. J Am Pharm Assoc. 2015; 55:81–8.
23. Sherman EM, Elrod S, Allen D, et al. Pharmacist
testers in multidisciplinary health care team expand
HIV point-of-care testing program. J Pharm Pract.
2014; 27:578–81.
24. Michigan Pharmacists Association. Community pharmacy-based rapid diagnostic testing certificate course
and Train-the-Trainer program. www.michiganpharmacists.org/resources/pointofcare (accessed 2016 Jan
21).
25. Amesty S, Blaney S, Crawford ND, et al. Pharmacy
staff characteristics associated with support for pharmacy-based HIV testing. J Am Pharm Assoc. 2012;
52:472–9.
26. Deas CM, McCree DH. Pharmacists and HIV/AIDS
prevention: review of the literature. J Am Pharm
Assoc. 2010; 50:411–5.
27. Lutnick A, Case P, Kral AH. Injection drug users’ perspectives on placing HIV prevention and other clinical
services in pharmacy settings. J Urban Health. 2012;
89:354–64.
28. Darin KM, Scarsi KK, Klepser DG, et al. Consumer
interest in community pharmacy HIV screening services. J Am Pharm Assoc. 2015; 55:67–72.
29. Food and Drug Administration. FDA approves first
over-the-counter home-use rapid HIV test (July

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

3, 2012). www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm310542.htm (accessed 2012
Aug 9).
Branson BM, Owen SM, Wesolowski LG, et al.
Laboratory testing for the diagnosis of HIV infection:
updated recommendations (June 27, 2014). http://
stacks.cdc.gov/view/cdc/23447 (accessed 2014 Dec
4).
Waldura JF, Neff S, Goldschmidt RH. Teleconsultation
for clinicians who provide human immunodeficiency virus care: experience of the National HIV
Telephone Consultation Service. Telemed J E Health.
2011:17:472–7.
Neff S, Goldschmidt RH. State human immunodeficiency virus testing laws. Arch Intern Med. 2008;
168:1717–8.
Aberg JA, Gallant JE, Ghanem KG, et al. Primary care
guidelines for the management of persons infected with
HIV: 2013 update by the HIV Medicine Association of
the Infectious Diseases Society of America. Clin Infect
Dis. 2014; 58:e1–34.
Health Resources and Services Administration, HIV/
AIDS Bureau. Guide for HIV/AIDS clinical care, 2014.
http://hab.hrsa.gov/deliverhivaidscare/2014guide.pdf
(accessed Jan 21).
Panel on Antiretroviral Guidelines for Adults and
Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. http://aidsinfo.nih.gov/ContentFiles/Adultand
AdolescentGL.pdf (accessed 2016 Jan 21).
Yehia BR, Mehta JM, Ciuffetelli D, et al. Antiretroviral
medication errors remain high but are quickly corrected among hospitalized HIV-infected adults. Clin
Infect Dis. 2012; 55:593–9.
Liao TV, Rab S, Armstrong WS. Evaluation of medication errors in patients infected with human immunodeficiency virus treated with antiretroviral therapy. Am
J Health-Syst Pharm. 2012; 69:1461–2.
Saberi P, Dong BJ, Johnson MO, et al. The impact of
HIV clinical pharmacists on HIV treatment outcomes:
a systematic review. Patient Prefer Adherence. 2012;
6:297–322.
Kauffman Y, Nair V, Herist K, et al. HIV medication
therapy management services in community pharmacies. J Am Pharm Assoc. 2012; 52:e287–91.
Centers for Disease Control and Prevention.
Monitoring selected national HIV prevention and care
objectives by using HIV surveillance data—United
States and 6 U.S. dependent areas—2010. www.cdc.
gov/hiv/surveillance/resources/reports/2010supp_
vol17no3/index.htm (accessed 2016 Jan 21).
Centers for Disease Control and Prevention. Estimated
HIV incidence in the United States, 2007–2010. www.
cdc.gov/hiv/pdf/statistics_hssr_vol_17_no_4.pdf (accessed Jan 21).
Panel on Treatment of HIV-Infected Pregnant
Women and Prevention of Perinatal Transmission.
Recommendations for use of antiretroviral drugs in
pregnant HIV-1-infected women for maternal health
and interventions to reduce perinatal HIV transmission in the United States. http://aidsinfo.nih.gov/
contentfiles/lvguidelines/PerinatalGL.pdf (accessed
2016 Jan 21).

Medication Therapy and Patient Care: Specific Practice Areas–Guidelines  427
43. Palumbo PE, Kwok S, Waters S, et al. Viral measurement by polymerase chain reaction-based assays in
human immunodeficiency virus-infected infants. J
Pediatr. 1995; 126:592–5.
44. Shearer WT, Quinn TC, LaRussa P, et al. Viral load
and disease progression in infants infected with human
immunodeficiency virus type 1. N Engl J Med. 1997;
336:1337–42.
45. HIV Paediatric Prognostic Markers Collaborative
Study. Predictive value of absolute CD4 cell count for
disease progression in untreated HIV-1-infected children. AIDS. 2006; 20:1289–94.
46. Dunn D, for the HIV Paediatric Prognostic Markers
Collaborative Study Group. Short-term risk of disease
progression in HIV-1-infected children receiving no
antiretroviral therapy or zidovudine monotherapy: a
meta-analysis. Lancet. 2003; 362:1605–11.
47. Dunn D, Woodburn P, Duong T, et al. Current CD4 cell
count and the short-term risk of AIDS and death before
the availability of effective antiretroviral therapy in HIVinfected children and adults. J Infect Dis. 2008;
197:398–404.
48. Boyd K, Dunn DT, Castro H, et al. Discordance between CD4 cell count and CD4 cell percentage: implications for when to start antiretroviral therapy in
HIV-1 infected children. AIDS. 2010; 24:1213–7.
49. Kearns GL, Abdel-Rahman SM, Alander SW, et al.
Developmental pharmacology—drug disposition, action, and therapy in infants and children. N Engl J
Med. 2003; 349:1157–67.
50. Panel on Antiretroviral Therapy and Medical
Management of HIV-Infected Children. Guidelines for
the use of antiretroviral agents in pediatric HIV infection. http://aidsinfo.nih.gov/contentfiles/lvguidelines/
pediatricguidelines.pdf (accessed 2013 May 1).
51. Murphy DA, Sarr M, Durako SJ, et al. Barriers to
HAART adherence among human immunodeficiency
virus-infected adolescents. Arch Pediatr Adolesc Med.
2003; 157:249–55.
52. Merzel C, Vandevanter N, Irvine M. Adherence to
antiretroviral therapy among older children and adolescents with HIV: a qualitative study of psychosocial
contexts. AIDS Patient Care STDs. 2008; 22:977–87.
53. Mellins CA, Brackis-Cott E, Dolezal C, et al. The role
of psychosocial and family factors in adherence to
antiretroviral treatment in human immunodeficiency
virus-infected children. Pediatr Infect Dis J. 2004;
23:1035–41.
54. Malee K, Williams P, Montepiedra G, et al. Medication
adherence in children and adolescents with HIV infection: associations with behavioral impairment. AIDS
Patient Care STDs. 2011; 25:191–200.
55. Guaraldi G, Orlando G, Zona S, et al. Premature agerelated comorbidities among HIV-infected persons
compared with the general population. Clin Infect Dis.
2011; 53:1120–6.
56. Centers for Disease Control and Prevention. Fact
sheet: HIV/AIDS among persons aged 50 and older.
www.cdc.gov/hiv/pdf/library_factsheet_HIV_among_
PersonsAged50andolder.pdf (accessed 2016 Jan 21).
57. Anuurad E, Semrad A, Berglund L. Human immunodeficiency virus and highly active antiretroviral therapy–associated metabolic disorders and risk factors

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

for cardiovascular disease. Metab Syndr Relat Disord.
2009; 5:401–9.
Kotler DP. HIV and antiretroviral therapy: lipid abnormalities and associated cardiovascular risk in HIVinfected patients. J Acquir Immune Defic Syndr. 2008;
49(suppl 2):S79–85.
Gupta SK, Eustace JA, Winston JA, et al. Guidelines
for the management of chronic kidney disease in
HIV-infected patients: recommendations of the HIV
Medicine Association of the Infectious Diseases
Society of America. Clin Infect Dis. 2005; 40:1559–
85.
Dube MP. Disorders of glucose metabolism in patients
infected with human immunodeficiency virus. Clin
Infect Dis. 2000; 31:1467–75.
Triant VA, Brown TT, Lee H, et al. Fracture prevalence among human immunodeficiency virus (HIV)infected versus non-HIV-infected patients in a large
U.S. health care system. J Clin Endocrinol Metab.
2008; 93:3499–504.
Young B, Dao CN, Buchacz K, et al. Increased rates
of bone fracture among HIV-infected persons in the
HIV Outpatient Study (HOPS) compared with the US
general population, 2000-2006. Clin Infect Dis. 2011;
52:1061–8.
Bedimo R, Maalouf NM, Zhang S, et al. Osteoporotic
fracture associated with cumulative exposure to tenofovir and other antiretroviral agents. AIDS. 2012;
26:825–31.
Do AN, Rosenberg ES, Sullivan PS, et al. Excess burden of depression among HIV-infected persons receiving medical care in the United States: data from the
medical monitoring project and behavioral risk factor
surveillance system. PloS One. 2014; 9:e92842.
Hicks PL, Mulvey KP, Chander G, et al. The impact
of illicit drug use and substance abuse treatment on
adherence to HAART. AIDS Care. 2007; 19:1134–40.
Cofrancesco J Jr, Scherzer R, Tien PC, et al. Illicit
drug use and HIV treatment outcomes in a US cohort.
AIDS. 2008; 22:357–65.
Tucker JS, Burman MA, Sherbourne CD, et al.
Substance use and mental health correlates of nonadherence to antiretroviral medications in a sample of
patients with human immunodeficiency virus infection. Am J Med. 2003; 114:573–80.
Morris JD, Golub ET, Mehta SH, et al. Injection drug
use and patterns of highly active antiretroviral therapy
use: an analysis of ALIVE, WIHS, and MACS cohorts. AIDS Res Ther. 2007; 4:12.
Gruber VA, McCance-Katz EF. Methadone, buprenorphine, and street drug interactions with antiretroviral
medications. Curr HIV/AIDS Rep. 2010; 7:152–60.
Bruce RD, Altice FL, Gourevitch MN, et al. A review
of pharmacokinetic drug interactions between drugs
of abuse and antiretroviral medications: implications
and management for clinical practice. Exp Rev Clin
Pharmacol. 2008; 1:115–27.
Spradling PR, Richardson JT, Buchacz K, et al.
Prevalence of chronic hepatitis B virus infection
among patients in the HIV Outpatient Study, 19962007. J Viral Hepat. 2010; 17:879–86.
Thio CL, Seaberg EC, Skolasky R Jr, et al. HIV-1,
hepatitis B virus, and risk of liver-related mortality in

428  Medication Therapy and Patient Care: Specific Practice Areas–Guidelines

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

the Multicenter Cohort Study (MACS). Lancet. 2002;
360:1921–6.
McMahon MA, Jilek BL, Brennan TP, et al. The HBV
drug entecavir - effects on HIV-1 replication and resistance. N Engl J Med. 2007; 356:2614–21.
Sulkowski MS, Mast EE, Seeff LB, et al. Hepatitis C
virus infection as an opportunistic disease in persons
infected with human immunodeficiency virus. Clin
Infect Dis. 2000; 30(suppl 1):S77–84.
Macias J, Berenguer J, Japon MA, et al. Fast fibrosis
progression between repeated liver biopsies in patients
coinfected with human immunodeficiency virus/hepatitis C virus. Hepatology. 2009; 50:1056–63.
Marino EL, Alvarez-Rubio L, Miro S, et al. Pharmacist
intervention in treatment of patients with genotype
1 chronic hepatitis C. J Manag Care Pharm. 2009;
15:147–50.
Rosenquist A, Best BM, Miller TA, et al. Medication
therapy management services in community pharmacy: a pilot program in HIV specialty pharmacies. J
Eval Clin Pract. 2010; 16:1142–6.
American Association for the Study of Liver Diseases,
Infectious Diseases Society of America. HCV guidance: recommendations for testing, managing, and
treating hepatitis C. www.hcvguidelines.org (accessed
2014 Dec 26).
Stock PG, Barin B, Murphy B, et al. Outcomes of kidney transplantation in HIV-infected recipients. N Engl
J Med. 2010; 363:2004–14.
Terrault NA, Roland ME, Schiano T, et al. Outcomes
of liver transplant recipients with hepatitis C and
human immunodeficiency virus coinfection. Liver
Transpl. 2012; 18:716–26.
Blumberg EA, Stock P, AST Infectious Diseases
Community of Practice. Solid organ transplantation
in the HIV-infected patient. Am J Transplant. 2009;
9(suppl 4):S131–5.
Roland ME, Barin B, Carlson L, et al. HIV-infected
liver and kidney transplant recipients: 1- and 3-year
outcomes. Am J Transplant. 2008; 8:355–65.
Stock P, Roland M, Hanto D, et al. Early and unexpected results in a multicenter study of kidney transplant recipients. Am J Transplant. 2009; 9(suppl
2):197.
Terrault NA, Carter JT, Carlson L, et al. Outcome of
patients with hepatitis B virus and human immunodeficiency virus infections referred for liver transplantation. Liver Transpl. 2006; 12:801–7.
De Vera ME, Vorchik I, Tom K, et al. Survival of liver
transplant patients coinfected with HIV and HCV is
adversely impacted by recurrent hepatitis C. Am J
Transplant. 2006; 6:2983–93.
DuClos-Vallee JC, Feray JC, Sebagh M, et al. Survival
and recurrence of hepatitis C after liver transplantation
in patients coinfected with human immunodeficiency
virus and hepatitis C virus. Hepatology. 2008; 47:407–
17.
Chisholm MA, Mulloy LL, Jaqadeesan M, et al.
Impact of clinical pharmacy services on renal transplant patients’ compliance with immunosuppressive
medications. Clin Transplant. 2001; 15:330–6.
Roland ME, Barin B, Carlson L, et al. HIV-infected
liver and kidney transplant recipients: 1- and 3-year
outcomes. Am J Transplant. 2008; 8:355–65.

89. Gasser O, Bihl F, Sanghavi S, et al. Treatmentdependent loss of polyfunctional CD8+ T-cell responses in HIV-infected kidney transplant recipients
is associated with herpesvirus reactivation. Am J
Transplant. 2009; 9:794–803.
90. Carter JT, Melcher ML, Carlson LL, et al.
Thymoglobulin-associated CD4+ T-cell depletion and
infection risk in HIV-infected renal transplant recipients. Am J Transplant. 2006; 6:753–60.
91. Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services. Medical
examination of aliens – removal of human immunodeficiency virus infection from definition of communicable disease of public health significance. Final
rule. Fed Regist. 2009; 74:56547–62.
92. Winston SE, Beckwith CG. The impact of removing
the immigration ban on HIV-infected persons. AIDS
Patient Care STDs. 2011; 25:709–11.
93. Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services, National
Center for Emerging and Zoonotic Infectious Diseases.
Screening for HIV infection during the refugee domestic medical examination (April 16, 2012). www.
cdc.gov/immigrantrefugeehealth/pdf/hiv-screeningdomestic-medical.pdf (accessed 2016 Jan 3).
94. Akinsete OO, Sides T, Hirigoyen D, et al. Demographic,
clinical, and virologic characteristics of African-born
persons with HIV/AIDS in a Minnesota hospital. AIDS
Patient Care STDs. 2007; 21:356–65.
95. Prosser AT, Tang T, Hall HI. HIV in persons born
outside the United States, 2007-2010. JAMA. 2012;
308:601–7.
96. Tanaka Y, Kunii O, Hatano T, et al. Knowledge,
attitude, and practice (KAP) of HIV prevention and
HIV infection risks among Congolese refugees in
Tanzania. Health Place. 2008; 14:434–52.
97. Thompson MA, Mugavero MJ, Amico KR, et al.
Guidelines for improving entry into and retention in
care and antiretroviral adherence for persons with
HIV: evidence-based recommendations from an
International Association of Physicians in AIDS Care
panel. Ann Intern Med. 2012; 146:817–33.
98. Kredo T, Van der Walt JS, Siegfried N, et al. Therapeutic drug monitoring of antiretrovirals for people with HIV. Cochrane Database Syst Rev. 2009;
3:CD007268.
99. Liu TF, Shafer RW. Web resources for HIV type 1 genotypic-resistance test interpretation. Clin Infect Dis.
2006; 42:1608–18.
100. Neuhaus J, Angus B, Kowalska JD, et al. Risk of allcause mortality associated with nonfatal AIDS and
serious non-AIDS events among adults infected with
HIV. AIDS. 2010; 24:697–706.
101. Benjamin LA, Bryer A, Emsley HC, et al. HIV infection and stroke: current perspectives and future directions. Lancet Neurol. 2012; 11:878–90.
102. Schifitto G, Zhang J, Evans SR, et al. A multicenter
trial of selegiline transdermal system for HIVassociated cognitive impairment. Neurology. 2007;
69:1314–21.
103. Auerbach E, Aboulafia DM. Venous and arterial
thromboembolic complications associated with HIV

Medication Therapy and Patient Care: Specific Practice Areas–Guidelines  429

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

infection and highly active antiretroviral therapy.
Semin Thromb Hemost. 2012; 38:830–8.
Friis-Moller N, Sabin CA, Weber R, et al. Combination
antiretroviral therapy and the risk of myocardial infarction. N Engl J Med. 2003; 349:1993–2003.
Boccara F, Mary-Krause M, Teiger E, et al. Acute coronary syndrome in human immunodeficiency virusinfected patients: characteristics and 1 year prognosis.
Eur Heart J. 2001; 32:41–50.
Dakin CL, O’Connor CA, Patsdaughter CA. HAART
to heart: HIV-related cardiomyopathy and other cardiovascular complications. AACN Clin Issues. 2006;
17:18–29.
Reinsch N, Neuhasu K, Esser S, et al. Prevalence of
cardiac diastolic dysfunction in HIV-infected patients:
results of the HIV-HEART study. HIV Clin Trials.
2010; 11:156–62.
Calmy A, Gayet-Ageron A, Montecucco F, et al. HIV
increases markers of cardiovascular risk: results from
a randomized, treatment interruption trial. AIDS. 2009;
23:929–39.
El-Sadr WM, Lundgren JD, Neaton JD, et al. CD4+
count-guided interruption of antiretroviral treatment.
N Engl J Med. 2006; 335:2283–96.
Bunting BA, Smith BH, Sutherland SE. The Ashville
Project: clinical and economic outcomes of a community-based long-term medication therapy management
program for hypertension and dyslipidemia. J Am
Pharm Assoc. 2008; 48:23–31.
Till LT, Voris JC, Horst JB. Assessment of clinical
pharmacist management of lipid-lowering therapy in
a primary care setting. J Manag Care Pharm. 2003;
9:269–73.
Simpson SH, Majumdar SR, Tsuyuki RT, et al. Effect
of adding pharmacists to primary care teams on blood
pressure control in patients with type 2 diabetes: a randomized controlled trial. Diabetes Care. 2011; 34:20–6.
Morello CM, Zadvorny EB, Cording MA, et al.
Development and clinical outcomes of pharmacistmanaged diabetes care clinics. Am J Health-Syst
Pharm. 2006; 63:1325–31.
Gerber J, Parra D, Beckey NP, et al. Optimizing drug
therapy in patients with cardiovascular disease: the
impact of pharmacist-managed pharmacotherapy clinics in a primary care setting. Pharmacotherapy. 2002;
22:738–47.
Doler NM, Dolder CR. Comparison of a pharmacistmanaged lipid clinic: in-person versus telephone. J Am
Pharm Assoc. 2010; 50:375–8.
Pape GA, Hunt JS, Butler KL, et al. Team-based care
approach to cholesterol management in diabetes mellitus. Arch Intern Med. 2011; 17:1480–6.
Johnson KA, Chen S, Cheng IN, et al. The impact
of clinical pharmacy services integrated into medical homes on diabetes-related clinical outcomes. Ann
Pharmacother. 2010; 44:1877–86.
Petoumenos K, Worm S, Reiss P, et al. Rates of cardiovascular disease following smoking cessation in
patients with HIV infection: results from the D:A:D
study. HIV Med. 2011; 12:412–21.
Mutimura E, Crowther NJ, Cade TW, et al. Exercise
training reduces central adiposity and improves metabolic indices in HAART-treated HIV-positive subjects

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

in Rwanda: a randomized controlled trial. AIDS Res
Hum Retroviruses. 2008; 24:15–23.
Lima EM, Gualandro DM, Yu PC, et al. Cardiovascular
prevention in HIV patients: results from a successful intervention program. Atherosclerosis. 2009;
204:229–32.
Sabin CA, Worm SW, Weber R, et al. Use of nucleoside reverse transcriptase inhibitors and risk of myocardial infarction in HIV-infected patients enrolled in
the D:A:D study: a multi-cohort collaboration. Lancet.
2008; 371:1417–26.
El-Sadr WM, Lundgren J, Neaton JD, et al. CD4+
count-guided interruption of antiretroviral treatment.
N Engl J Med. 2006; 355:2283–96.
Friis-Moller N, Reiss P, Sabin CA, et al. Class of antiretroviral drugs and the risk of myocardial infarction.
N Engl J Med. 2007; 356:1723–35.
Yongmei L, Skilpak MG, Grunfeld C, et al. Incidence
and risk factors for acute kidney injury in HIV infection. Am J Nephrol. 2012; 35:327–34.
Wyatt CM. The kidney in HIV infection: beyond
HIV-associated nephropathy. Top Antivir Med. 2012;
20:106–10.
Maggi P, Montinaro V, Mussino C, et al. Novel antiretroviral drugs and renal function monitoring of HIV
patients. AIDS Rev. 2014; 16:144–51.
Atta MG, Gallant JE, Rahman MH, et al. Antiretroviral
therapy in the treatment of HIV-associated nephropathy. Nephrol Dial Transplant. 2006; 21:2809–13.
Kalayjian RC, Franceschini N, Gupta SK, et al.
Suppression of HIV-1 replication by antiretroviral
therapy improves renal function in persons with low
CD4 cell counts and chronic kidney disease. AIDS.
2008; 22:481–7.
Choi AI, Yongmei L, Deeks SG, et al. Association between kidney function and albuminuria with cardiovascular events in HIV-infected persons. Circulation.
2010; 121:651–8.
Appelbaum JS, McCormick WC. HIV and Aging
Consensus Project executive summary: recommended treatment strategies for clinicians managing older patients with HIV (April 2013). www.
aahivm.org/Upload_Module/upload/HIV%20and%20
Aging/AAHIVM%20Executive%20Summary%20
FINAL%202.pdf (accessed 2016 Jan 4).
Hassan Y, Al-Ramahi RJ, Aziz NA, et al. Impact of a
renal drug dosing service on dose adjustment in hospitalized patients with chronic kidney disease. Ann
Pharmacother. 2009; 43:1598–605.
Mendes-Correa MC, Andrade HF Jr, Fumica Takakura
C, et al. Hepatic ultrastructural mitochondrial changes
prior to antiretroviral therapy in HIV-infected patients
in Brazil. J Int Assoc Physicians AIDS Care. 2008;
7:252–8.
Neuman MG, Schneider M, Nanau RM, et al. HIVantiretroviral therapy induced liver, gastrointestinal, and pancreatic injury. Int J Hepatol. 2012;
2012:760706.
Simioni S, Cavassini M, Annoni JM, et al. Cognitive
dysfunction in HIV patients despite long-standing suppression of viremia. AIDS. 2010; 24:1243–50.
Heaton RK, Clifford DB, Franklin DR Jr, et al. HIVassociated neurocognitive disorders persist in the era

430  Medication Therapy and Patient Care: Specific Practice Areas–Guidelines

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.
150.

151.

152.

of potent antiretroviral therapy: CHARTER Study.
Neurology. 2010; 75:2087–96.
Mateen FJ, Shinohara RT, Carone M, et al. Neurological
disorders incidence in HIV+ vs HIV- men: Multicenter
AIDS Cohort Study, 1996-2011. Neurology. 2012;
79:1873–80.
Ellis RJ, Badiee J, Vaida F, et al. CD4 nadir is a predictor of HIV neurocognitive impairment in the era
of combination antiretroviral therapy. AIDS. 2011;
25:1747–51.
Schifitto G, Navia BA, Yiannoutsos CT, et al.
Memantine and HIV-associated cognitive impairment:
a neuropsychological and proton magnetic resonance
spectroscopy study. AIDS. 2007; 21:1877–86.
Silva MM. Neurologic complications of HIV in the
HAART era: where are we? Braz J Infect Dis. 2012;
16:373–8.
Prohaska ES, King AR. Administration of antiretroviral medication via enteral tubes. Am J Health-Syst
Pharm. 2012; 69:2140–6.
Nyberg CR, Patterson BY, Williams MM. When patients cannot take pills: antiretroviral drug formulations for managing adult HIV infection. Top Antivir
Med. 2011; 19:126–31.
Chiu CC, Wu SS, Lee PY, et al. Control of modifiable
risk factors in ischemic stroke outpatients by pharmacist intervention: an equal allocation stratified randomized study. J Clin Pharm Ther. 2008; 33:529–35.
Patel P, Hanson DL, Sullivan PS, et al. Incidence of
types of cancer among HIV-infected persons compared with the general population in the United States,
1992-2003. Ann Intern Med. 2008; 148:728–36.
Deeken JF, Tjen-A-Looi A, Rudek MA, et al. The rising challenge of non-AIDS-defining cancers in HIVinfected patients. Clin Infect Dis. 2012; 55:1228–35.
Engels EA, Biggar RJ, All HI, et al. Cancer risk in
people infected with human immunodeficiency virus
in the United States. Int J Cancer. 2008; 123:187–94.
Falutz J. Management of fat accumulation in patients
with HIV infection. Curr HIV/AIDS Rep. 2011; 8:200–
8.
Chen D, Misra A, Garg A. Lipodystropy in human
immunodeficiency virus-infected patients. J Clin
Endocrinol Metab. 2002; 87:4845–56.
Poretsky L, Can S, Zumoff B. Testicular dysfunction in human immunodeficiency virus-infected men.
Metabolism. 1995; 44:946–53.
Kosmiski L. Energy expenditure in HIV infection. Am
J Clin Nutr. 2011; 94(suppl):1677S–1682S.
Falutz J, Mamputu JC, Potvin D, et al. Effects of tesamorelin (TH9507), a growth hormone-releasing factor
analog, in human immunodeficiency virus-infected
patients with excess abdominal fat: a pooled analysis
of two multicenter, double-blind placebo-controlled
phase 3 trials with safety extension data. J Clin
Endocrinol Metab. 2010; 95:4291–304.
Hadigan C, Corcoran C, Basgoz N, et al. Metformin in
the treatment of HIV lipodystrophy syndrome. JAMA.
2000; 284:472–7.
Kong A, Edmonds P. Testosterone therapy in HIV
wasting syndrome: systemic review and meta-analysis.
Lancet Infect Dis. 2002; 2:692–9.

153. Sardar P, Jha A, Roy D, et al. Therapeutic effects of
nandrolone and testosterone in adult male HIV patients with AIDS wasting syndrome (AWS): a randomized, double-blind, placebo-controlled trial. HIV Clin
Trials. 2010; 11:220–9.
154. Gold J, Batterham MJ, Rekers H, et al. Effects of
nandrolone decanoate compared to placebo or testosterone on HIV-associated wasting. HIV Med. 2006;
7:146–55.
155. Guaraldi G, Orlando G, Zona S, et al. Premature agerelated comorbidities among HIV-infected persons
compared with the general population. Clin Infect Dis.
2011; 53:1120–6.
156. Schafer JJ, Manlangit K, Squires KE. Bone health
and human immunodeficiency virus infection.
Pharmacotherapy. 2013; 33:665–82.
157. McComsey GA, Tebas P, Shane E, et al. Bone disease
in HIV infection: a practical review and recommendations for HIV care providers. Clin Infect Dis. 2010;
51:937–46.
158. Redondo Sanchez C, Poza Cisneros G, Galera
Penaranda G, et al. Changes in hospitalizations due to
opportunistic infections, chronic conditions and other
causes among HIV patients (1989-2011). A study in a
HIV unit. J Int AIDS Soc. 2012; 15(suppl 4):18089.
159. Hermsen ED, Wynn HE, McNabb J. Discontinuation
of prophylaxis for HIV-associated opportunistic infections in the era of highly active antiretroviral therapy.
Am J Health-Syst Pharm. 2004; 61:245–56.
160. Panel on Opportunistic Infections in HIV-Infected
Adults and Adolescents. Guidelines for the prevention and treatment of opportunistic infections in HIVinfected adults and adolescents: recommendations
from the Centers for Disease Control and Prevention,
the National Institutes of Health, and the HIV Medical
Association of the Infectious Diseases Society of
America. http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf (accessed 2013 May 9).
161. Foisy MM, Akai PS. Pharmaceutical care for HIV patients on directly observed therapy. Ann Pharmacother.
2004; 38:550–6.
162. Zolopa AR, Andersen J, Komarow L, et al. Early antiretroviral therapy reduces AIDS progression/death in
individuals with acute opportunistic infections: a multicenter randomized strategy trial. PLoS ONE. 2009;
4:e5575.
163. Grant PM, Zolopa AR. When to start ART in the setting of acute AIDS-related opportunistic infections:
the time is now! Curr HIV/AIDS Rep. 2012; 9:251–8.
164. Bisson GP, Molefi M, Bellamy S, et al. Early versus
delayed antiretroviral therapy and cerebrospinal fluid
fungal clearance in adults with HIV and cryptococcal
meningitis. Clin Infect Dis. 2013; 53:1165–73.
165. Blanc FX, Sok T, Laureillard D, et al. Earlier versus
later start of antiretroviral therapy in HIV-infected
adults with tuberculosis. N Engl J Med. 2011;
365:1471–81.
166. Yehia BR, Mehta JM, Ciuffetelli D, et al. Antiretroviral
medication errors remain high but are quickly corrected among hospitalized HIV-infected adults. Clin
Infect Dis. 2012; 55:593–99.
167. Eginger KH, Yarborough LL, Inge LD, et al.
Medication errors in HIV-infected hospitalized pa-

Medication Therapy and Patient Care: Specific Practice Areas–Guidelines  431

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

tients: a pharmacist’s impact. Ann Pharmacother.
2013; 47:953–60.
Bridges CB, Woods L, Coyne-Beasley T, et al. Advisory
Committee on Immunization Practices (ACIP) recommended immunization schedule for adults aged 19 and
older—United States, 2013. MMWR Surveill Summ.
2013; 62:9–19.
Stenger M, Spach DH. Immunizations for HIVinfected adults: indications, timing and response. Top
HIV Med. 2006; 14:154–8.
Higginbotham S, Stewart A, Pfalzgraf A. Impact of a
pharmacist immunizer on adult immunization rates. J
Am Pharm Assoc. 2012; 52:367–71.
Skelton JB. Pharmacist-provided immunization compensation and recognition: white paper summarizing APhA/AMCP stakeholder meeting. J Am Pharm
Assoc. 2011; 51:704–12.
Centers for Disease Control and Prevention. HIV prevention in the United States: at a critical crossroads
(August 2009). ww.cdc.gov/hiv/resources/reports/pdf/
hiv_prev_us.pdf (accessed 2016 Jan 21).
Cohen MS, Chen YQ, McCauley M, et al. Prevention
of HIV-1 infection with early antiretroviral therapy. N
Engl J Med. 2011; 365:493–505.
Bunnell R, Ekwaru JP, Soldberg P, et al. Changes in
sexual behavior and risk of HIV transmission after
antiretroviral therapy and prevention interventions in
rural Uganda. AIDS. 2006; 20:85–92.
Sullivan P, Kayitenkore K, Chomba E, et al. Is the
reduction of HIV transmission while prescribed antiviral therapy (ARVT) different for men and women?
Results from discordant couples in Rwanda and
Zambia. Presented at the 5th IAS Conference on HIV
Pathogenesis, Treatment, and Prevention. Capetown,
South Africa; 2009 Jul.
Das M, Chu PL, Santos GM, et al. Decreases in community viral load are accompanied by reductions
in new HIV infections in San Francisco. PLoS One.
2010; 5:e11068.
Montaner JS, Lima VD, Barrios R, et al. Association
of highly active antiretroviral therapy coverage, population viral load, and yearly new HIV diagnoses in
British Columbia, Canada: a population-based study.
Lancet. 2010; 376:532–9.
Saberi P, Dong BJ, Johnson MO, et al. The impact of
HIV clinical pharmacists on HIV treatment outcomes:
a systematic review. Patient Prefer Adherence. 2012;
6:297–322.
Cocohoba JM, Althoff KN, Cohen M, et al. Pharmacist
counseling in a cohort of women with HIV and women
at risk for HIV. Patient Prefer Adherence. 2012;
6:457–63.
Kibicho J, Owczarzak J. Pharmacists’ strategies for
promoting medication adherence among patients with
HIV. J Am Pharm Assoc. 2011; 51:746–55.
Centers for Disease Control and Prevention.
Preexposure prophylaxis for the prevention of HIV infection in the United States - 2014: a clinical practice
guideline. www.cdc.gov/hiv/pdf/PrEPguidelines2014.
pdf (accessed 2014 Dec 5).
Abdool Karim Q, Abdool Karim SS, Frolich JA, et al.
Effectiveness and safety of tenofovir gel, an antiretro-

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

viral microbicide, for the prevention of HIV infection
in women. Science. 2010; 329:1168–74.
Grant RM, Lama JR, Anderson PL, et al. Preexposure
chemoprophylaxis for HIV prevention in men who
have sex with men. N Engl J Med. 2010; 363:2587–99.
Baeten JM, Donnell D, Ndase P, et al. Antiretroviral
prophylaxis for HIV prevention in heterosexual men
and women. N Engl J Med. 2012; 367:399–410.
Thigpen MC, Kebaabetswe PM, Paxton LA, et al.
Antiretroviral preexposure prophylaxis for heterosexual HIV transmission in Botswana. N Engl J Med.
2012; 367:423–34.
Choopanya K, Martin M, Suntharasamai P, et al.
Antiretroviral prophylaxis for HIV infection in injecting drug users in Bangkok, Thailand (the Bangkok
Tenofovir Study): a randomised, double-blind, placebo
controlled phase 3 trial. Lancet. 2013; 381:2083–90.
Van Damme L, Corneli A, Ahmed K, et al. Preexposure
prophylaxis for HIV infection among African women.
N Engl J Med. 2012; 367:411–22.
Marrazzo J, Ramjee G, Nair G, et al. Pre-exposure
prophylaxis for HIV in women: daily oral tenofovir,
oral tenofovir/emtricitabine, or vaginal tenofovir gel
in the VOICE Study (MTN 003). Presented at the
20th Conference on Retroviruses and Opportunistic
Infections. Atlanta, GA; 2013 Mar.
Bruno C, Saberi P. Pharmacists as providers of HIV
pre-exposure prophylaxis. Int J Clin Pharm. 2012;
34:803–6.
Shaeer KM, Sherman EM, Shafiq S, et al. Exploratory
survey of Florida pharmacists’ experience, knowledge,
and perception of HIV pre-exposure prophylaxis. J Am
Pharm Assoc. 2014; 54:610–7.
Kuhar DT, Henderson DK, Struble KM, et al. Updated
US public health service guidelines for the management of occupational exposures to human immunodeficiency virus and recommendations for postexposure
prophylaxis. Infect Control Hosp Epidemiol. 2013;
34:875–93.
Smith DK, Grohskopf LA, Black RJ, et al.
Antiretroviral postexposure prophylaxis after sexual,
injection-drug use, or other nonoccupational exposure
to HIV in the United States: recommendations from
the U.S. Department of Health and Human Services.
MMWR Recomm Rep. 2005; 54:1–20.
Foisy M, Highes C. Role of the pharmacist in perinatal
management of HIV disease. Am J Health-Syst Pharm.
2011; 68:2116–22.
Nacopoulos AG, Lewtas AJ, Ousterhout MM. Syringe
exchange programs: impact on injection drug users
and the role of the pharmacist from a US perspective.
J Am Pharm Assoc. 2010; 50:148–57.
Janulis P. Pharmacy nonprescription syringe distribution and HIV/AIDS: a review. J Am Pharm Assoc.
2012; 52:787–97.
Sherman EM, Cocohoba JM, Neff SE, et al. Health
care provider satisfaction with telephone consultations provided by pharmacists and physicians at the
National HIV/AIDS clinicians’ consultation center.
Ann Pharmacother. 2011; 45:1499–505.
Bartlett D, Evans P, Sullivan M. Effect of a pharmacist-run call center on medication access for ambu-

432  Medication Therapy and Patient Care: Specific Practice Areas–Guidelines

198.

199.

200.

201.

202.

203.
204.
205.

206.

latory care patients. Am J Health-Syst Pharm. 2009;
66:1666–8.
Sarrafizadeh M, Waite NW, Hobson E, et al.
Pharmacist-facilitated enrollment in medication assistance programs in a private ambulatory care clinic. Am
J Health-Syst Pharm. 2004; 61:1816–20.
Raper JL, Willig JH, Lin HY, et al. Uncompensated
medical provider costs associated with prior authorization for prescription medications in an HIV clinic. Clin
Infect Dis. 2010; 51:718–24.
American College of Clinical Pharmacy. Improving
care transitions: current practice and future opportunities for pharmacists. Pharmacotherapy. 2012;
32:e326–37.
Li EH, Foisy MM. Antiretroviral and medication
errors in hospitalized HIV-positive persons. Ann
Pharmacother. 2014; 48:998–1010.
Cutler TW, Stebbins MR, Smith AR, et al. Promoting
access and reducing expected out-of-pocket prescription drug costs for vulnerable Medicare beneficiaries: a pharmacist-directed model. Med Care. 2011;
49:343–7.
Matzke GR. Health care reform 2011: opportunities
for pharmacists. Ann Pharmacother. 2012; 46:S27–32.
American Academy of HIV Medicine. Credentialing.
www.aahivm.org/about (accessed 2016 Jan 21).
Traynor K. U.S. pharmacists respond to global AIDS
crisis. Am J Health-Syst Pharm. 2005; 62:1108,
1110,1112. [Erratum, Am J Health-Syst Pharm. 2005;
62:1241.]
Okubanjo T, Gonzalez LS 3rd. Pharmacists as investigators in FDA-regulated drug trials. Am J Health-Syst
Pharm. 2008; 65:1010–1.

Appendix—Additional Sources of
Information

•
•
•
•
•

University of Liverpool Drug Interaction Database
and Mobile Application (www.hiv-druginteractions.
org/)
Toronto General Hospital Immunodeficiency Clinic
website (www.hivclinic.ca/main/drugs_interact.html
and www.hivclinic.ca/main/drugs_extra.html)
HIV Insite (hivinsite.ucsf.edu)
Clinician Consultation Center, Antiretroviral Drug
Tables
(nccc.ucsf.edu/clinical-resources/hiv-aidsresources/pharmacy)
Florida/Caribbean AIDS Education and Training
Center Antiretroviral Therapy Pocket Cards (www.
fcaetc.org/treatment-guidelines.php)

HIV Resistance Testing and Mutations

•
•

HIV Drug Resistance Database – Stanford University
(www.hivdb.stanford.edu)
International Antiviral Society – USA (www.iasusa.
org/resistance_mutations/mutations_figures.pdf)

Immunizations

•

Centers for Disease Control and Prevention (www.
cdc.gov/vaccines/schedules/hcp/index.html)

Professional Organizations

•
•
•
•
•

American Academy of HIV Medicine (www.aahivm.
org)
British HIV Association (www.bhiva.org)
HIV Medicine Association (www.hivma.org)
International Association of Providers of AIDS Care
(www.iapac.org)
International AIDS Society (www.iasociety.org)

Information Exchange
Website Resources

•
General HIV Care and Treatment Information

•
•
•

U.S. Department of Health and Human Services
AIDSinfo website (www.aidsinfo.nih.gov)
Clinical Care Options HIV – in Practice (www.inpractice.com/Textbooks/HIV.aspx)

•

The Canadian HIV/AIDS Pharmacists Network (hivclinic.ca/chap)
National AIDS Treatment Advocacy Project (natap.
org)
American College of Clinical Pharmacy, HIV Practice
and Research Network (www.accp.com/about/prns.
aspx)

Clinical Practice Guidelines and Recommendations

Clinical Trials

•

•

•
•
•

U.S. Department of Health and Human Services
AIDSinfo website (www.aidsinfo.nih.gov)
International Antiviral Society- USA (www.iasusa.
org/guidelines)
World Health Organization (www.who.int/hiv/pub/
guidelines/en/)
European AIDS Clinical Society (eacsociety.org/
Guidelines.aspx)

Antiretroviral Information (Drug Interactions, Renal/
Hepatic Dose Adjustments, and Crushing/Liquid Formulations)

•

U.S. Department of Health and Human Services
AIDSinfo website (www.aidsinfo.nih.gov)

U.S. Department of Health and Human Services
AIDSinfo website (www.aidsinfo.nih.gov)

Hotlines and Clinical Consultation

•
•
•
•
•

Clinicians Consultation Center (nccc.usf.edu)
Pre-Exposure Prophylaxis (855) 448-7737
Post-Exposure Prophylaxis (888) 448-4911
HIV/AIDS Management (800) 933-3413
Perinatal HIV/AIDS (888) 448-8765

HIV Certificate and Credentialing Programs

•

American Academy of HIV Medicine, HIV Pharmacist
Credentialing (www.aahivm.org/about)
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•

University of Buffalo School of Pharmacy and
Pharmaceutical Sciences (tdm.pharm.buffalo.edu/
hiv_cert_main)

Continuing Education for Pharmacists

•
•
•
•

Clinical Care Options – HIV (www.clinicaloptions.
com/HIV.aspx)
International Antiviral Society – USA (iasusa.org)
American Academy of HIV Medicine (aahivm.org)
AIDS Education and Training Centers (aidsetc.org)
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