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t has been over 30 years since

the first identified cases of

Human Immunodeficiency

Virus (HIV) were reported.

Patients that were admitted to

hospitals succumbed to rare
opportunistic infections and cancers. The
patients had inexplicably compromised
immune systems that, until that point,
had only occurred in people who un-
derwent immunosuppressive therapy for
organ transplantation or who had a diag-
nosed immune system disorder. Although
undiagnosed at the time, patients were
suffering from the end stages of a discase
later named Acquired Immune Deficiency
Syndrome (AIDS).

HIV/AIDS is an epidemic that since its
discovery was uniquely marred with social
and political turmoil. No disease prior to
HIV/AIDS had such an incendiary effect
in pop-culture and political arenas. This
emotional baggage played an important
role in the history and development of
this epidemic. Because the early cases of
the disease were predominately localized
in Caucasian men who had sex with other
men, federal and local governments as
well as public health organizations were
reluctant to fund research into the causes
of the disease and its subsequent preven-
tion and treatment efforts. It was not until
1983-84 when the disease was found to be
transmitted through the blood supply, did
organizations step up their research efforts
and the first real strides in understanding
the scope of the disease were made.

HIV/AIDS is a global epidemic that
has a large impact on the global health
care system. In the mid-1980s, during
the height of the epidemic in the United
States, AIDS was the number one killer
of young adults. Though treatment exists
to control the progression of the disease,
HIV/AIDS still has massive effects in
countries with inadequate health care
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resources. These same countries are expe-
riencing devastating social and economic
repercussions from the disease. Their
health care systems are overwhelmed with
patients; there are drug supply shortages,
and in some countries, up to 30% of the
work force is afflicted.

Although HIV/AIDS has existed as a
diagnosis for only 25 years, extraordinary
progtess has been made in epidemiological
research and treatment development. In a
very short time, an arsenal of pharmaco-
logical treatments has been developed and
transmission risk-reduction programs have
been deployed. Conventional thoughts
and paradigms of the disease have shifted
from that of an
acute, end-of-life
management style
to one more similar
to a chronic disease
management style.

Currently, the
developments in
HIV infection and
AIDS therapy pro-
vide many oppor-

United States and review conventional
and emerging treatments. Though there
is much development and discussion of

HIV/AIDS on a global perspective, these
global issues are beyond the scope of this

paper.

HISTORY

The first cases of what was to be later
named AIDS were seen in 1981 in eight
gay men from New York hospitalized

for Kaposi’s sarcoma.! Kaposi’s sarcoma

is a relatively rare cancer generally seen

in Mediterranean-European middle-age
males.? The men succumbing to Kaposi’s
sarcoma were considered to be otherwise
young and healthy, but suffering from ex-
treme cases of immunosupression. At that
point, the disease could only be described
as a syndrome, and researchers searched

to identify a cause. In 1984, the Pasteur
Institute in France and the National Cancer
Institute in the United States both identified
the cause of AIDS as an infection of a retro-
virus that specifically targeted t-helper lym-
phocytes.? This discovery started a cascade of

transmission risk reduction and prevention
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tunities for phar-
macist involvement
and management.
Pharmacists are
experts in managing
chronic disease ther-
apy, and HIV/AIDS
treatment develop-
ments qualify it as

a chronic disease
state. HIV/AIDS is
managed with drug
therapies that have
extreme effects on decreasing mortality,
but carry risks of toxicity, interactions and
adherence issues that endear it uniquely to
pharmacists’ therapy management skills.
The purpose of this article is to overview
the paradigm shift of HIV/AIDS in the

work as well as research in direct viral sup-
pression and eradication drug therapies.
The mortality rates for HIV/AIDS
between 1984 and 1995 steadily inclined,
peaking in 1995 with a mortality rate of
17 per 100,000 individuals. During this

July/August 2008 JPSW 11



same time period, HIV/AIDS became the
number one killer in males between 25-44
years of age and there were over 550,000
cases of infection reported in the United
States.’ In 1995, there was an important
pharmacotherapeutic breakthrough, and
the concept of using multiple antiretro-
viral drugs to attack the virus, otherwise
known as highly-active antiretroviral
therapy (HAART), was born. This shift in
the paradigm of HIV treatment caused a
dramatic decrease in mortality rates. It is
important to note that all therapies tested
to completely eradicate the virus and have
a “cure” for the disease had failed, and it
became the primary goal of therapy to
completely suppress the virus in the sys-
tem and improve health-related outcomes.

EPIDEMIOLOGY AND NATURAL
PROGRESSION
There are two major subtypes of the HIV
virus (HIV-1 and HIV-2). HIV-1 is the
predominant subtype in the world and ac-
counts for the majority of cases seen in the
United States. The HIV-2 subtype tends
to be localized to specific regions in West-
ern Africa. This paper will focus on the
treatment and progression of HIV-1 infec-
tion. Beneath the subtype of HIV-1 there
are many different families and clades of
virus, each genetically different, but they
offer no real clinical difference in disease
progression and treatment outcome.
Currently there are an estimated 40.3
million cases of HIV infection in the
world with over 25.8 million in sub-Saha-
ran Africa. There is a current global infec-
tion rate of 4.9 million new cases per year.
The United States accounts for an estimat-
ed 850,000 to 950,000 of the total global
case pool with 40,000 new cases of HIV
steadily reported each year. In Wisconsin,
there are currently 6,294 cases with 407
new infections reported in 2007.* These
statistics are only estimates secondary

to challenges in surveillance reporting
systems and state-controlled disclosure
laws. The statistics are further complicated
because an estimated 25% of cases involve
patients unaware of their HIV status due
to lack of knowledge of transmission fac-
tors and long lag time between infection
and symptomatology.®

The demographics of the disease have
shifted over the course of the epidemic. In
the early 1980s, HIV infections were pre-
dominately seen in the Caucasian popula-
tion specifically, in men who had sex with
men. Now, the disease demographics have
shifted to encompass a disproportionate
percentage of minority populations includ-
ing African and Hispanic Americans [see
Table 1]. There has also been an increase
in the proportion of women who are in-
fected and are living with AIDS, though
infections in men still out number women
three to one.® The causes of these shifts are
multifactorial and include increased hetero-
sexual and bisexual cross infection, lack of
knowledge of infection risks and a prevail-
ing sex trade and intravenous drug use in
lower socioeconomic populations.

Of note, the average age of the HIV in-
fected individual has increased to between
35 and 40 years of age.® The average life
expectancy of a patient diagnosed with
AIDS has increased from only six to eight
years from diagnosis in the pre-HAART
era to almost 30 years from diagnosis in
the post-HAART era.”” This combination
of factors makes the management of HIV/
AIDS patients similar to that of a chronic
disease. This offers many opportunities for
pharmacists to utilize their unique medi-
cation disease state management skills.

PATHOLOGY

The human immunodeficiency virus
belongs to a family of ribonucleic acid
(RNA) retroviruses. A defining character-

istic of a retrovirus’s lifecycle is its require-

ment to incorporate its genetic material
into the host’s nuclear deoxyribonucleic
acid (DNA). Retroviruses utilize the host’s
genetic translation and transcription pro-
cesses to manufacture the proretroviral
proteins to perpetuate its own replication.
The primary cell infected by HIV is the
cell differentiation factor 4 (CD4)-posi-
tive t-helper lymphocyte. The infection
and subsequent incorporation into the t-
cell genome triggers apoptosis of the cell,
thus the primary pathology of the disease
— the loss of t-helper lymphocyte activity
and immune system dysfunction. HIV’s
replication cycle can be broken down

into several steps (attachment/cell entry,
reverse transcription of RNA to DNA,
integration, assembly and budding), each
of which offers a unique target for antiret-
roviral drug activity.

The glycoprotein 120 (gp120) moiety
located on the retroviral envelope of HIV
targets the CD4 receptor on the surface of
the t-helper lymphocyte. The binding of
these two proteins starts a cascade of cel-
lular activity which incorporates other ex-
tracellular coreceptors such as chemokine
receptor 5 (CCRS5), chemokine receptor 4
(CXCR4), and CDS8. These coreceptors
are all involved in transmitting the viral
RNA into the cell. Once in the cell, the
RNA is reverse transcribed to DNA via
the reverse transcriptase enzyme transmit-
ted with the virus. The viral DNA gets
integrated into the host CD4-positive cell
genome via an integrase enzyme.

Once the DNA is integrated, the host
cell’s enzymes will express the proteins
responsible for replication and assembly
of new HIV particles. The HIV particles
are assembled by the enzymatic activity
of proteases; the new viruses mature, and
then bud off from the CD4 t-helper cell
to infect other cells. The t-helper cells that
are infected but not activated will not un-
dergo apoptosis and thus serve as a latent

TABLE 1. PERCENTAGES OF U.S. POPULATIONS LIVING WITH AIDS BY RACE

Race % of U.S. Population* % of AIDS Population % of WI Population** % of AIDS Population
White ~70% 35% 90% 50%
African-American 12% 43% 6% 36%
Hispanic 13% 20% 4.7% 14%

*http://www.cdc.gov/hiv/resources/factsheets/At-A-Glance.htm, accessed March 15, 2008
**http://www.dhfs.state.wi.us/AIDS-HIV/Stats/StatewideRevisedQtrly0108.pdf, accessed March 17, 2008
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TABLE 2. ANTIRETROVIRAL AGENTS

Renal Dose
Generic Name Dose Class Adjustment Notes
Abacavir 300 mg BID or 600 mg daily NRTI No Available in coformulated
products with lamivudine and
zidovudine/lamivudine
Didanosine Wit 260 kg = 400 mg daily NRTI Yes Dose adjustments required if
Wt <60 kg = 250 mg daily used with tenofovir
Emtricitabine 200 mg daily NRTI Yes Available in coformulated
products with tenofovir and
efavirenz/tenofovir
Lamivudine 150 mg BID or 300 mg daily NRTI Yes Available in coformulated
products with zidovudine,
abacavir and zidovudine/
abacavir
Stavudine Wit 260 kg = 40 mg BID NRTI Yes Should not be used with
Wit <60 kg = 30 mg BID zidovudine
Tenofovir disoproxil fumarate 300 mg daily NRTI Yes Available in coformulated
products with emtricitabine
and efavirenz/emtricitabine
Zidovudine 300 mg BID or 200 mg TID NRTI Yes Available in coformulated
products with lamivudine and
lamivudine/abacavir
Delavirdine 400 mg TID NNRTI No
Efavirenz 600 mg daily NNRTI No Available in coformulated
product with emtricitabine/
tenofovir
Etravirine 200 mg BID NNRTI No Take following a meal
Nevirapine 200 mg BID NNRTI No Has initial dose-escalation
phase
Atazanavir 400 mg daily without ritonavir PI No* Absorption influenced by
300 mg daily with 100 mg ritonavir gastric pH. Take with food
Darunavir 600 mg BID with 100 mg ritonavir BID Pl No Take with food, contains sulfa
moiety
Fosamprenavir 1400 mg daily alone, or with Pl No Contains sulfa moiety
100 mg or 200 mg ritonavir
700 mg BID with 100 mg ritonavir BID
Indinavir 800 mg TID or Pl No Unboosted indinavir should be
800 mg BID with 100 mg or taken on an empty stomach
200 mg ritonavir BID
Lopinavir/ritonavir 400 mg/100 mg BID or PI No Oral solution formulation
800 mg/200 mg daily should be taken with food
Nelfinavir 1250 mg BID or PI No Take with food
750 mg TID No ritonavir boosting
Ritonavir 600 mg BID (when used as the sole PI) Pl No Food improves tolerability
Saquinavir 1000 mg BID with 100 mg ritonavir BID Pl No
Tipranavir 500 mg BID with 200 mg ritonavir BID Pl No Stored in the refrigerator;
use within 60 days at room
temperature
Enfuvirtide 90 mcg (1mL) SQ BID Fusion No Must be reconstituted
inhibitor
Maraviroc 150 mg BID CCR5 No Caution use if CrCl <50 mL/
300 mg BID antagonist min and using with CYP3A
600 mg BID** inhibitor
Raltegravir 400 mg BID Integrase  No
inhibitor

*Atazanavir is not recommended in treatment-experienced patients on hemodialysis
**Dosing depends on other agents (see Table 5)
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reservoir of virus replication, effectively
making HIV incurable though there is no
detectable virus in the blood.

WHEN TO START THERAPY

Just like patients with other chronic dis-
eases, patients with HIV-1 infection do
not require medication management at all
stages of their disease. There are stages in
which lifestyle modifications and disease
prevention are the treatment objectives.
If this is the case, when do we start anti-
retroviral therapy for HIV patients? An-
tiretroviral medications should be started
in patients with a CD4 T-cell count less
than 200 cells/mm?® or with a history of
an AIDS-defining illness, such as Preu-
mocystis jiroveci pneumonia.'® Strong data
also exist that HAART should be started
in patients with a CD4 T-cell count less
than 350 cells/mm?, as the short term (six
month) and long term (three to five year)
risk of AIDS progression and death is less
than if therapy is delayed until the 200
cells/mm? threshold is reached.'""* In ad-
dition, the SMART study, a prospective
cohort study, showed that patients who
were randomized to receive antiretrovi-
ral therapy after their CD4 T-cell count
dropped to less than 250 cells/mm? (com-
pared to receiving treatment immediately,
when CD4 T-cell counts were greater than
350 cells/mm?) had an increased risk of
opportunistic diseases and death at an av-

erage of 18 months follow-up with a rate
of 4.8% vs. 1.1% (p=0.01)."

Specific populations of HIV-1 infected
patients should receive antiretroviral
therapy regardless of CD4 T-cell count or
AIDS defining illness. Patients with HIV
requiring treatment of hepatitis B (HBV)
should receive a fully active antiretroviral
regimen, even if CD4 T-cell counts are
high. Tenofovir plus lamivudine or em-
tricitabine, nucleoside/nucleotide reverse
transcriptase inhibitors, a common com-
bination used as part of an initial antiret-
roviral HIV regimen, have activity against
HBV. If a full antiretroviral HIV regimen
is not initiated, HBV should be treated
with one agent with the least potential
to select for HIV resistance mutations.'®
Patients with HIV-associated nephropathy
should also receive antiretroviral therapy
regardless of T-cell count, as treatment has
been shown to both preserve renal func-
tion and prolong survival. Although this
condition does not seem to be correlated
with CD-4 T-cell decline, renal damage is
likely associated with ongoing viral repli-
cation, and antiretroviral therapy should
be initiated to halt further injury.” Lastly,
HIV-infected pregnant women should
have antiretroviral therapy initiated even
if CD4 T-cell counts are greater than 350
cells/mm?®. Treatment in this population
will reduce the risk of perinatal HIV
transmission by reducing viral load."

INITIAL THERAPY GUIDELINES
Currently, more than 20 antiretrovi-
ral medications categorized into six
pharmacologic classes exist on the mar-
ket [see Table 2]. These six classes are
nucleoside/nucleotide reverse transcriptase
inhibitors (NRTTs), non-nucleoside re-
verse transcriptase inhibitors (NNRTTs),
protease inhibitors (Pls), fusion inhibi-
tors, CCRS5 antagonists, and integrase in-
hibitors. With all these treatment options
available, we have opportunities to use
more effective and convenient regimens
than ever before. Regimens should be in-
dividualized, and factors to consider when
choosing a new antiretroviral regimen
include comorbidities, adherence issues,
drug interactions, drug resistance, preg-
nancy potential, gender and CD4 T-cell
count if considering the use of nevirapine,
and HLA B*5701 test results if consider-
ing abacavir."” Initial antiretroviral regi-
mens generally contain two NRTTs with
one NNRTT or one PI (with or without
ritonavir-boosting). See Table 3 for initial
antiretroviral combinations recommended
by the Department of Health and Human
Services Panel on Antiretroviral Guide-
lines for Adults and Adolescents.'

Side effect profiles, drug resistance
and convenience are the factors usually
considered when choosing whether to use
an NNRTT or PI-based regimen. NNRTI
regimens tend to have a side effect pro-

TABLE 3. DHHS RECOMMENDATIONS FOR INITIAL ANTIRETROVIRAL COMBINATIONS™

COLUMN A

(NNRTI OR PI OPTION)

To make an antiretroviral regimen, select one component each from column A and column B

COLUMN B
(DUAL-NRTI OPTION)

fosamprenavir
fosamprenavir + ritonavir
(QD dosing)
lopinavir/ritonavir (coformulated)
(QD dosing)
saquinavir + ritonavir

Preferred NNRTI or PI Preferred abacavir/lamivudine (coformulated)
Components efavirenz atazanavir + ritonavir Components (if test negative for HLAB*5701)
fosamprenavir + ritonavir or
(BID dosing) tenofovir/emtricitabine (coformulated)
lopinavir/ritonavir (coformulated)
(BID dosing)
Alternative NNRTI or PI Alternative zidovudine/lamivudine (coformulated)
Components nevirapine  atazanavir Components or

didanosine + (emtricitabine or
lamivudine)
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file of central nervous system/psychiatric
changes (with efavirenz) and rash develop-
ment. PI regimens tend to include dyslip-
idemia, insulin resistance, stomach upset
and diarrhea in their side effect profile.
Drug resistance to efavirenz or nevirapine
(NNRTTs) is present after a single muta-
tion in the reverse transcriptase genetic
code, while several mutations in HIV
protease enzyme is required to confer re-
sistance to most Pls. In fact, it is estimated
that 10% of treatment-naive HIV patients
are infected with a virus that has muta-
tions for antiretroviral drug resistance

and therefore, genotypic testing should

be performed before the selection of their
antiretroviral regimen.'® Convenience is
also a key issue when choosing a regimen,
as the more convenient a regimen is, the
probability of patient adherence increases.
NNRTI-based regimens are usually a bit
simpler, especially with the co-formulated
once-daily tablet of Atripla” (efavirenz/
emtricitabine/tenofovir). Although there
have been improvements over the years
with Pl-based regimens, they still tend to
require more pills and more frequent dos-
ing than NNRTI-based regimens.'

Non-nucleoside reverse transcriptase

inhibitors (NNRTIs)

Of the four NNRTIs on the market, efa-
virenz is the preferred NNRTT, nevirapine
is the alternative NNRTI, and delavirdine
and etravirine are not recommended as
components of an initial antiretroviral
regimen. Although efavirenz and nevirap-
ine produce similar virologic responses,
nevirapine is associated with more serious
side effects, namely hepatic events and
rash. Nevirapine should be avoided in

women with baseline CD4 T-cell counts
greater than 250 cells/mm? and in men
with counts greater than 400 cells/mm?,
as these groups of patients have a higher
incidence of symptomatic and serious he-
patic events. Nevirapine therapy may con-
tinue, without increased risk of hepatic
events, when patients who were started
below these CD4 T-cell count thresholds
have T-cell count increases above the stat-
ed levels. Nevirapine should be initiated
at a dose of 200 mg daily for two weeks
and then dose-escalated to 200 mg twice
daily. Hepatic liver enzymes should be
monitored at baseline, at two weeks and
four weeks post-initiation of therapy, and
then monthly for the first 18 weeks. Efavi-
renz is not without risk of adverse events,
one of the most common being central
nervous system (CNS) side effects. These
CNS changes usually resolve a few weeks
to two months after initiating therapy.
Efavirenz, shown to cause CNS congenital
defects in primate studies and neural tube
defects in human newborns, should be
avoided in pregnant women, especially in
their first trimester. In addition, efavirenz
is a pregnancy category D and should not
be used in women planning to conceive or
who are sexually active and not using ef-
fective contraception .'

Protease inhibitors (Pls)

Choosing a PI-based antiretroviral regi-
men should be based on convenience,
drug interactions and toxicity profile.
Low-dose ritonavir, used as a pharmacoki-
nectic “booster” of protease inhibitors has
its advantages and disadvantages. Ritona-
vir boosting increases drug exposure by

inhibiting the cytochrome P450 enzyme
metabolism of co-administered Pls, allow-
ing for reductions in dose frequency and
pill burden. However, there is an increased
risk of hyperlipidemia and drug interac-
tions when ritonavir is used. Atazanavir,
with or without ritonavir boosting, is
convenient with low pill burden and
once-daily dosing. In addition, it tends to
have less effect on lipids than other Pls.

A boosted atazanavir regimen is preferred
over an unboosted regimen due to an im-
proved pharmacokinetic profile and possi-
bly improved virologic activity. Atazanavir
does have its disadvantages, namely a

risk of indirect hyperbilirubinemia and

its absorption depends on food and low
gastric pH. If a patient fails on atazanavir,
it is unlikely that cross-resistance exists to
other Pls in the class. Unlike atazanavir,
the absorption of fosamprenavir does

not rely on food. Fosamprenavir side ef-
fects include rash and gastrointestinal
disturbance, especially if dosed once-daily
versus twice-daily. If a patient fails on
unboosted fosamprenavir, there is po-
tential for cross-resistance to other Pls,
especially darunavir. Lopinavir/ritonavir,

a coformulated product, can be dosed
once-daily in treatment naive patients,
however gastrointestinal disturbance may
be higher than if dosed twice-daily. This
coformulated product has no food restric-
tions. Lopinavir/ritonavir has a low risk
for cross-resistance to other Pls if a patient
fails on a lopinavir/ritonavir-based regi-
men. Saquinavir boosted with ritonavir
has equal efficacy as other boosted PIs, but
leads to a higher pill burden and gastro-

intestinal intolerance. Darunavir boosted

TABLE 4. MOTIVATE 1 AND 2%

Motivate 1 and 2 were randomized, double-blind, placebo-controlled, parallel phase IIb/ll studies. Forty-four percent of patients failed
initial screening secondary to the lack of CCR5-tropic HIV-1 virus. The primary endpoint, mean change in HIV-1 RNA at week 24, is
the data the FDA used to approve maraviroc in August 2007.

Placebo + OBR | Maraviroc QD + OBR| Maraviroc BID + OBR
(n=209) (n=414) (n=426)
Median HIV-1 RNA change from baseline, log10 copies/mL -0.99 -1.88 -1.96
HIV-1 RNA <400 copies/mL, n (%) 28 55 61
HIV-1 RNA <50 copies/mL, n (%) 23 44 45
Mean CD4+ cell count change from baseline, cells/mm3 57 109 106

OBR = optimized background regimen
3p=0.0001 vs. placebo group
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with ritonavir does not have enough data
yet available to recommend wide-spread
use in treatment-naive patients. Indinavir
is not recommended for treatment-naive
patients due to more frequent dosing and
risk of nephrolithiasis. Nelfinavir is not
recommended in these patients due to
increased pill burden and recent news of
a contaminant, ethyl methane sulfonate,
a known carcinogen. Lastly, tipranavir is
not a first-line agent for treatment-naive
patients due to risks of hepatotoxicity,
rash and intracranial hemorrhage.'

Nucleoside/nucleotide reverse transcriptase
Inbibitors (NRTIs)

Dual-NRTT combinations are usually the
backbone of an antiretroviral regimen.
An NRTT such as abacavir, tenofovir, di-
danosine, zidovudine or stavudine is often
paired with lamivudine or emtricitabine.
Both lamivudine and emtricitabine select
for the M 184V reverse transcriptase mu-
tation, which confers resistance to these
agents, but decreases the robustness of
the virus and improves the susceptibil-

ity to other NRTTs, (namely zidovudine,
tenofovir and stavudine). Didanosine is
the only NRTT that has any food restric-
tions — it should be taken on an empty
stomach. Once-daily dosing is possible
with all NRTTs except stavudine and
zidovudine. Abacavir/lamivudine, a once-
daily coformulated product, is a preferred
component of an initial antiretroviral
regimen due to convenience and virologic
potency. Abacavir does have a potential
for hypersensitivity reactions, but a nega-
tive pretreatment HLAB*5701 test greatly
decreases the risk for such a reaction. Te-
nofovir/emtricitabine, another once-daily
coformulated preferred product, has great
virologic potency and less loss of limb

fat and anemia than zidovudine/lamivu-
dine."”!® Tenofovir has been associated
with renal impairment, and renal func-
tion should be monitored while using this
agent. Tenofovir plus emtricitabine or
lamivudine is preferred if the HIV patient
is co-infected with HBV. Zidovudine/la-
mivudine is considered an alternative
combination tablet due to twice-daily
dosing, an increased risk of bone marrow
suppression and lipoatrophy. Didanosine
used in combination with emtricitabine
or lamivudine is another alternative com-
bination due to limited clinical trial data
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and an increased risk of pancreatitis and
peripheral neuropathy.'

Upcoming options for treatment-naive
patients

There are several treatment options that
are approved for treatment-experienced
HIV patients that are currently in Phase
IT and 11T trials. These innovative therapies
may be upcoming treatment options to
add to our choices for treatment regimens
for treatment-naive patients. The ARTE-
MIS study, a non-inferiority trial com-
pares darunavir/ritonavir 800/100 mg dai-
ly with lopinavir/ritonavir either 400/100
mg twice daily or 800/200 mg daily in
treatment-naive patients. Preliminary
data show similar efficacy between the
two groups, with less serious side effects
(mainly diarrhea) in the darunavir/ritona-
vir group. Currently darunavir/ritonavir is
not available in a formulation to obtain a
dose of 800/100 mg." Raltegravir, a novel
integrase inhibitor, is currently being stud-
ied in Phase III trials of treatment-naive
patients. A small phase II trial compared
several doses of raltegravir-based regimens
with an efavirenz-based regimen in treat-
ment-naive patients. Efficacy was similar,
as well as adverse effects, except for an
increased incidence of psychiatric side ef-
fects in the efavirenz group.?” Maraviroc,
a new CCR5 antagonist, was compared
with an efavirenz-based regimen in the
MERIT study of treatment-naive patients.
At 48 weeks, 65.3% of the maraviroc
group had an HIV RNA viral load of <50
copies/mL, while 69.3% of the efavirenz
group met this viral suppression measure-
ment. For this end-point, maraviroc did
not meet the non-inferiority standards set
by the investigators.” The approval trials
and indications of raltegravir and maravi-
roc will be discussed later.

DRUG COMBINATIONS TO AVOID
Choosing an antiretroviral regimen for the
treatment-naive patient is not as simple
as matching up one NNRTT or PI with
two NRTTs. There are some antiretroviral
combinations to avoid. Atazanavir and
indinavir should not be used together
due to the additive potential of hyper-
bilirubinemia. Didanosine and stavudine
should not be used in the same antiret-
roviral regimen due to the high potential
of side effects, particularly peripheral

neuropathy, pancreatitis and lactic aci-
dosis. Two NNRTTs should not be used
in combination. Efavirenz and nevirap-
ine used together have shown increased
toxicities. Efavirenz or nevirapine with
etravirine may result in decreased etra-
virine exposure due to the induction of its
metabolism. Emtricitabine and lamivu-
dine should not be used together due to
similar resistance profiles and no additive
benefit. Emtricitabine is essentially the
same chemical structure as lamivudine,
just with a fluorine moiety substitution at
one position. Stavudine and zidovudine
have an antagonistic effect on HIV-1 and
thus should not be used in combination.
Finally, darunavir, saquinavir, or tiprana-
vir should never be used unboosted due to
insufficient bioavailability.'

TREATMENT-EXPERIENCED PATIENTS
When a patient fails an antiretroviral regi-
men, either by virologic or immunologic
means, a new regimen must be construct-
ed. The patient’s treatment history and
drug resistance test results should guide
the design of the new antiretroviral regi-
men. Drug resistance testing should be
performed while the patient is failing his/
her current regimen or is at least within
four weeks of discontinuation. General
strategies to choose a new regimen include
using multiple fully-active agents, using
agents that do not have cross resistance
with previously used agents, and using a
mechanistically different class of antiret-
roviral agents. The new regimen should
contain at least three active agents; some
may be the same agents contained in the
failing regimen, if determined active by
resistance testing. It is not recommended
to add only one fully active agent to a
failing regimen due to the risk of new re-
sistance. Overall, expert advice from HIV
and infectious disease specialists should
be consulted for treatment-experienced
patients.'

NUANCES OF ANTIRETROVIRAL
THERAPY

Treating the HIV-infected patient has
several nuances to therapy when choos-
ing treatment regimens. Atazanavir is a
PI with many factors to consider when
dosing. Atazanavir should be boosted
with ritonavir (300 mg atazanavir with



100 mg ritonavir) if given with tenofovir
or efavirenz due to metabolic induction.
Atazanavir absorption and bioavailabil-
ity is influenced by gastric pH. Thus, if
atazanavir is used in the treatment-naive
patient with famotidine 20 mg twice daily
(or similar H -receptor antagonist), the
dose should be 300 mg with 100 mg of
ritonavir. If the patient is also using teno-
fovir as part of his/her regimen, the dose
should be 400 mg atazanavir with 100 mg
ritonavir. If the patient using atazanavir is
treatment-experienced, famotidine 20 mg,
or similar equivalent, should only be used
daily and the dose of atazanavir should be
300 mg with 100 mg ritonavir. Another
nuance of therapy is that lopinavir/rito-
navir is the protease inhibitor of choice
for the pregnant patient, but once-daily
dosing should not be used in this popula-
tion. It is important to note that nelfinavir
is the only protease inhibitor that should
not be boosted using ritonavir, as it is
metabolized through different cytochrome
P450 enzymes.!

A few particular antiretroviral issues
should be factored when a patient is plan-
ning to interrupt therapy. Efavirenz, etra-
virine and nevirapine all tend to have lon-
ger half-lives than the other components
of the antiretroviral regimen (NRTTs).

If all medications in the regimen are
stopped at one time, it may leave levels of
the NNRTT in the body for one to three
weeks, essentially causing monotherapy
for the patient and putting the patient at
risk for selection of mutations. This is less
of a concern when tenofovir and emtric-
itabine are used as the NRTTs, due to their
longer intracellular half-lives. The optimal
time to discontinue the NNRTT before
the rest of the NRTT regimen is unknown.
Another possible strategy is substituting
the NNRTT with a PI for a few weeks
before therapy interruption. In addition,
therapy disruption and consequential re-
introduction of nevirapine needs special

attention. Nevirapine induces its own
hepatic metabolism and if reintroduced at
full dose without the low-dose escalation
phase, the patient is at an increased risk
of toxicity. Therefore, if a patient has been
off nevirapine therapy for more than two
weeks, the medication should be reintro-
duced as 200 mg daily for two weeks and
then 200 mg twice daily thereafter. An
additional nuance of therapy interruption
is the discontinuation of emtricitabine,
lamivudine or tenofovir in patients with
hepatitis B co-infection. These agents have
activity against the hepatitis B virus and,
in the event of their discontinuation, the
patient may experience an exacerbation in
hepatitis. "

Recently approved antiretroviral agents
During the end of 2007 through the be-
ginning of 2008, the FDA reviewed and
accelerated approval for three new treat-
ments for HIV-1 infection. Two of these
medications, maraviroc and raltegravir,
provide us with new mechanisms of ac-
tion to add to our armamentarium of an-
tiretroviral agents. The third medication,
etravirine, is part of the NNRTT class.
Etravirine does not follow the same resis-
tance patterns as our previous NNRTTs
(efavirenz, nevirapine, and delavirdine),
therefore allowing NNRTT treatment-ex-
perienced adults infected with HIV-1 to
have another regimen option.?

The binding of gp120 to the CD4
t-cell represents the first step of HIV-1
entry into the host cell. The second neces-
sary step in viral entry requires binding
of gp120 to human chemokine co-recep-
tors. In vivo studies have identified hu-
man chemokine receptor 5 (CCRS5) and
chemokine receptor 4 (CXCR4) as the
most commonly utilized chemokine co-
receptors of HIV-1. Gp120 has the ability
to bind to one or both of these receptors,
which defines the tropism of the virus.
Viruses that only use CCR5 as the co-
receptor are referred to as CCR5-tropic

while viruses that only utilize CXCR4 as
the co-receptor are referred to as CXCR4-
tropic. Patients may also have viruses that
utilize both CCR5 and CXCR4 co-recep-
tors (dual tropic) or have mixtures of virus
that utilize CCR5 or CXCR4 (mixed-
tropic virus).

Maraviroc (Selzentry®, Pfizer) is a se-
lective, slowly reversible, small molecule
antagonist of CCR5. It inhibits the inter-
action of the gp120 from CCR5-tropic
HIV-1 virus with CCR5, preventing
the virus from entering the host cell.*
Maraviroc, in combination with other
antiretroviral agents, has been FDA ap-
proved for treatment-experienced adults
infected with only the CCR5-tropic HIV-
1 detectable virus which is resistant to
multiple antiretrovirals. This approval was
based on two, randomized, double-blind,
placebo-controlled superiority studies,
MOTIVATE-1 and 2 trials [Table 4]. To
determine if the HIV will be susceptible
to the medication, a tropism test must be
initiated prior to treatment to determine
if the patient has only CCR5-tropic HIV-
1 virus.”

Maraviroc was well tolerated in clini-
cal trials. The most common treatment-
related adverse events occurring in >5%
of patients treated with maraviroc were
diarrhea, nausea, headache, pyrexia, and
fatigue (similar to the placebo group).
Other events which occurred in the mara-
viroc-treated patients included elevated
lipids, liver-related events, infection-re-
lated adverse events, and an increase in
the incidence of cardiac events related
to coronary artery disease. HIV tropism
switching from CCR5 to CXCR4 or
dual/mixed utilizing virus has been identi-
fied during Phase IIT trials, thus leaving
the medication less effective, potentially
requiring a regimen change.”

The recommended dose of maraviroc
depends on the concomitant therapy be-
cause of drug interactions. Maraviroc is a

TABLE 5. DOSAGE AND ADMINISTRATION OF MARAVIROC®*

When given with strong CYP3A inhibitors (with or without CYP3A inducers)
including Pls (except tipranavir/ritonavir), and delavirdine

150 mg by mouth twice daily (with or without food)

With NRTIs, tipranavir/ritonavir, nevirapine, and other drugs that are not
strong CYP3A inhibitors or CYP3A inducers

300 mg by mouth twice daily (with or without food)

With CYP3A inducers including efavirenz (without a strong CYP3A inhibitor)

600 mg by mouth twice daily (with or with out food)
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substrate of CYP 3A and P-glycoprotein
(Pgp), therefore its pharmacokinetics are
likely to be modified by inhibitors and in-
ducers of these enzymes and transporters
(Table 5). Caution should be used in pa-
tients with renal impairment, as the safety
and efficacy were not specifically studied
and renal excretion accounts for 25% of
total maraviroc clearance. Patients at an
increased risk for cardiovascular events or
with preexisting liver dysfunction should
also use caution with maraviroc.”

Raltegravir (Isentress®, Merck) is an
HIV-1 integrase strand transfer inhibitor.
It inhibits the catalytic activity of HIV-
1 integrase, an enzyme that is required
for viral DNA to be integrated into host
DNA. This inhibition prevents HIV-1
replication.”® Raltegravir, in combination
with other antiretroviral agents, has been
FDA approved for treatment-experienced
adults who have evidence of viral rep-
lication and HIV-1 resistant strains to
multiple antiretroviral agents. Raltegravir
was approved based on the results of the
BENCHMRK 1 and 2 trials [Table 6].

The usual dose of raltegravir is 400 mg
administered orally, twice daily, with or
without food. It is primarily eliminated
by glucuronidation in the liver. No dosage
adjustment is needed in renal impairment
or mild-to-moderate hepatic impairment.
The effect of severe hepatic impairment
has not been studied. Raltegravir does not
inhibit CYP1A2, 2B6, 2C8, 2C9, 2C19,
2D6, 3A4, uridine diphosphate glucro-
nosyltransferase (UGT) or Pgp-mediated
transport. However, caution should be
used when coadministering raltegravir
with strong inducers of UGT 1A1 (i.e.
rifampin) because of reduced raltegravir
plasma concentrations.?

Raltegravir was well tolerated in the

BENCHMRK 1 and 2 clinical trials. The
most common treatment-related adverse
events occurring in >10% of patients
were diarrhea, nausea, and headache.
These events were similar to placebo.
Other events which occurred with more
frequency in the raltegravir-treated patients
included rash, elevated ALT/AST and
elevated CPK. Because of the risk of my-
opathy or rthabdomyolysis, caution should
be used when prescribing raltegravir with
other medications that can increase CPK.?
Etravirine (Intelence®, Tibotec) is a
member of the NNRTT class. It binds
directly onto reverse transcriptase and
prevents the enzymatic conversion of HIV
RNA to DNA.? Etravirine, in combina-
tion with other antiretroviral agents, has
FDA approval for use in treatment-expe-
rienced adults who have HIV strains that
are resistant to other NNRTTs. Its ap-
proval was based upon two, randomized,
double-blind, placebo-controlled trials,
DUET 1 and 2. [Table 7] In the DUET
trials, etravirine was well tolerated with
the most common adverse events being
rash (16.9%) and nausea (13.9%). The
rash was generally mild to moderate in se-
verity, mostly occurred in the second week
of treatment and resolved within one to
two weeks while continuing therapy. Rare
cases of Stevens-Johnson syndrome have
been reported. Other events which oc-
curred with more frequency in etravirine-
treated patients included elevated total
cholesterol and low-density liporoteins.*®
The recommended dose of etravirine
is 200 mg administered orally, twice daily
following a meal. Etravirine is an inducer
and substrate of CYP3A4 and an inhibi-
tor and substrate of CYP2C9 and 2C19.
Drugs that are substrates, inhibitors or
inducers of these enzymes may change

the therapeutic effect of etravirine or the
coadministered drug. Careful use with
protease inhibitors is especially warranted.
Data for safe administration with da-
runavir/ritonavir, lopinavir/ritonavir, and
saquinavir/ritonavir is available. Caution
is needed in adults with severe hepatic
impairment, risk factors for cardiovascular
events and pancreatitis.”®

PHARMACIST INTERVENTIONS

The numerous options for HIV/AIDS
therapy coupled with increasing life ex-
pectancies and increasing co-morbidities
make pharmacist involvement with care
more important than ever before. While
pharmacists have always been noted for
their abilities to screen for drug-drug
interactions and counsel on appropriate
medication use, there are other impor-
tant interventions that pharmacists can
provide to increase the health outcomes
of patients. Pharmacists in an outpatient
setting are in the best position to moni-
tor for adherence to prescribed therapy
and make recommendations for over-the-
counter and complementary therapies,
while pharmacists in clinic and inpatient
settings are in good position to monitor
and triage adverse events and make appro-
priate dose formulation selections.

Maximizing medication therapy adherence
Until recently, the gold standard for ad-
herence to HAART was taking the regi-
men as prescribed greater than or equal
to 95% of the time.>' Now, with more
potent therapies with longer half-lives be-
ing available, there is some debate as to
whether 90% adherence may be more ap-
propriate.* Regardless of the benchmark, a
high level of adherence is essential to posi-
tive health outcomes. Using these percent-

TABLE 6. BENCHMRK 1 AND 2%

BENCHMRK 1 and 2 are randomized, double-blind, placebo-controlled trials in antiretroviral treatment-experienced HIV-1 infected
adult subjects. The primary endpoint included mean change of HIV-1 RNA and CD4 cell counts at week 24.

BENCHMRK 1 and 2 Pooled Raltegravir 400 mg twice daily + OBR (n=462)| Placebo + OBR (n=237)

Outcome at week 24 n (%) n (%) p-value
Subjects with Week 24 data 286 (61.9) 150 (63.3) <0.001
Subjects with HIV-1 RNA <400 copies/mL | 216 (75.5) 59 (39.3) <0.001
Subjects with HIV-1 RNA <50 copies/mL 179 (62.6) 50 (33.3) <0.001
CD4 cell count gain 84 37 <0.001
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ages, patients cannot miss their HAART
more than one time in a week. Estimates
suggest that 10% of patients with HIV in
the United States report missing one or
more medication doses in any single day.*
Non-adherence is not unique to HAART,
but unlike medication therapies for other
chronic conditions, even brief interruptions
of adherence to HAART can render anti-
retroviral regimens permanently ineffective
due to resistance development.?

There are many factors that can con-
tribute to lower adherence, some of which
include active substance abuse, side ef-
fects, regimen complexity, psychiatric

disorders and belief.** The challenge in ad-

dressing these issues is the lack of clinical
literature supporting specific interventions
to increase adherence levels.’* Adherence
interventions that show promising out-
comes include proactive telephone calls to
assess patient therapy, triage for adverse
events and reminders for upcoming re-
fills.* Utilization of pill boxes and other
pneumonic reminder systems have had
mixed reviews in the literature, but all can
be specifically tailored to match with an
individual patient’s needs.*

Pharmacists can have the greatest
impact on the outcome of a patient’s
HAART during the initial regimen con-
sultation. Care should be taken to assess

potential barriers to adherence, and set
realistic expectations for the patient. In-
terventions such as setting tangible goals,
creating an adverse event management
plan and creating a simple plan for fol-
low up will all empower a patient to take
control of his or her regimen. Pharmacists
should have consistent follow up with
the prescriber as well as with all members
of the health care team including nurses,
clinic staff, social workers and third par-
ties. Pharmacists also need to help prevent
lapses in treatment for patients who are
hospitalized or incarcerated.

Creativity and customization are im-
portant attributes to an effective adher-

TABLE 7. DUET 1 AND 2 293¢

DUET 1 and 2 are randomized, double-blind, placebo-controlled, parallel, multinational trials in antiretroviral treatment-experienced
HIV-1 infected adult subjects undergoing etravirine treatment. The primary endpoint included a confirmed viral load <50 copies/mL at

weeks 24 and 48.
Pooled results
Duet-1 Duet-2 from both studies
Endpoint week 24 week 48 week 24 week 48 week 48
Viral load

<50 copies/mL

56% treatment vs.

60% treatment vs.

62% treatment vs.

61% treatment vs.

61% treatment vs.

39% placebo
(p=0.005)

39% placebo
(p<0.0001)

44% placebo
(p=0.0003)

41% placebo
(p<0.0001)

40% placebo
(p<0.0001)

-2.25 treatment vs
-1.49 placebo
(p<0.0001)

2.22 treatment vs.
-1.46 placebo
(p<0.0001)

-2.34 treatment vs.
-1.68 placebo
(p<0.0001)

-2.29 treatment vs
-1.52 placebo
(p<0.0001)

-2.41 treatment vs.
-1.7 placebo
(p<0.0001)

Mean change in
HIV-RNA vs. baseline
(log10 copies/mL)

98 treatment vs.
73 placebo
(p=0.0006)

94 treatment vs.
72 placebo
(p=0.160)

78 treatment vs.
66 placebo
(p=0.3692)

103 treatment vs.
74 placebo
(p=0.0025)

89 treatment vs.
64 placebo
(p=0.0002)

Mean change in CD4
cell count vs. baseline
(cells/mm?3)

TABLE 8. POCKET GUIDE FOR THE NEWEST ANTIRETROVIRAL AGENTS

Maraviroc (Selzentry®) Raltegravir (Isentress®) Etravirine (Intelence®)

Dose 300 mg PO BID 400 mg PO BID 200 mg PO BID
(adjust according to drug interactions) Diet restrictions
with or without food with or without food following a meal
Metabolism CYP3A4 UGT-mediated glucuronidation | CYP3A4, 2C9, and 2C19
Excretion 76% fecal 51% fecal 93.7% fecal
20% renal 32% renal 1.2% renal

Side Effects rash, nausea,
abdominal pain,

vomiting

diarrhea, nausea,
dizziness, fatigue

URTls, cough, pyrexia, rash,
musculoskeletal pain, dizziness
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ence plan. When assessing a patient for
potential non-adherence, pharmacists
need to take great care to avoid making
false assumptions and predicting adher-
ence based upon the initial presentation
of the patient. With all else being equal,
race, gender, socioeconomic status, age
and education level by themselves do not
predict non-adherence.?*?

CONCLUSION

The treatment and understanding of
HIV/AIDS has been constantly changing
since it was first seen over 30 years ago.
New treatments and large increases in life
expectancy have drastically changed the
management of the disease. Pharmacists
will be seeing more HIV positive patients
with diabetes, coronary artery disease and
other chronic metabolic and inflamma-
tory disorders. New antiretroviral medica-
tions are approved almost every year and
there is a robust pipeline of therapies, all
of which bring new challenges in adher-
ence, toxicities and interactions. Pharma-
cists, now more than ever, are a crucial
part of the HIV/AIDS management team.
Pharmacists can apply a chronic disease
management approach to HIV/AIDS
therapy and adapt the skills they use in
other chronic disease states to maximize
therapy adherence and outcomes. ®

Nicholas Olson and Nicole Lentz are staff
pharmacists at Bioscrip Pharmacy in Milwau-
kee. Anne Daniels is a clinical pharmacist at the
Infectious Disease Clinic at Froedtert Hospital
in Milwaukee. Richard Fons is the pharmacy
manager at Bioscrip Pharmacy.
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SELF ASSESSMENT QUESTIONS

A Shifting Paradigm of
HIV and AIDS Therapy g

1. 'The overall rate of new HIV infections in the United States is
currently
a. Increasing
b. Decreasing
c. Staying about the same

2. Young African-Americans, Hispanic-Americans and women
are demographic groups that are at an increased risk of
contracting the HIV virus.

a. True b. False

3. Since its inception in 1995, highly-active antiretroviral
therapy has had little impact on the mortality and morbidity
of HIV/AIDS.

a. True b. False

4. Which of these following attributes of HIV/AIDS offer
unique opportunities for pharmacist involvement in therapy:
a. Antiretroviral medications have unique toxicities and
drug-drug interaction issues

b. There is an increasing amount of HIV positive
patients suffering from co-morbid conditions such as
hyperlipidemia, diabetes, and cardiac disease. 9.

c. There is an increase of patients suffering from more acute
effects of HIV infection and are going into hospice and
end-of-life care, and less are being managed as a chronic
disease state.

d.Aand B

e. All of the above

5. There are relatively few steps in the HIV replication cycle
that offer targets for antiretroviral drug therapy
a. True b. False

6. A 35-year-old male with HIV and HBV co-infection
presents to your clinic. He has never received antiretroviral
therapy before. His CD4 T-cell count is 420 cells/mm?and
you wish to start him on therapy. His resistance testing shows

all antiretroviral agents are active. What is your best option: ~ 10.

a. No treatment because his CD4 T-cell count is too high to
receive antiretroviral therapy

b. Treat with combination tenofovir and lamivudine

c. Treat with combination tenofovir, lamivudine and another
antiretroviral, such as a efavirenz

d. Treat with combination abacavir and stavudine

A follow-up appointment of a treatment-naive 30-year-

old female with HIV shows her CD4 T-cell count has

dropped to 124 cells/mm?. You wish to begin antiretroviral

therapy. Her liver and renal function tests are within normal

limits. She is hepatitis B negative. Her HLAB*5701 test

comes back positive. Her initial resistance test shows that

all antiretroviral agents are fully active. She informs you

that she is heterosexually active without consistent use of

contraception. What is your best option:

a. Atripla® (efavirenz/emtricitabine/tenofovir)

b. Atazanavir boosted with ritonavir and Epzicom®
(lamivudine/abacavir)

c. Atazanavir boosted with ritonavir and Truvada®
(emtricitabine/tenofovir)

d. Darunavir boosted with ritonavir and Truvada®
(emtricitabine/tenofovir)

A treatment-naive 45-year-old female with HIV comes

to your clinic for an initial visit. Her CD4 T-cell count is

300 cells/mm?®. She is not sexually active at this time. Her

HLAB*5701 test is negative. You decide to start therapy, but

she is very concerned with convenience, hyperlipidemia, and

gastrointestinal side effects. What is your best option:

a. Atripla® (efavirenz/emtricitabine/tenofovir)

b. Nevirapine with Truvada® (emtricitabine/tenofovir)

c. Lopinavir/ritonavir daily dosing and Truvada®
(emtricitabine/tenofovir)

d. Either A or B

A 26-year-old male patient that you have been following for
two years presents to your clinic with acid reflux. His only
antiretroviral therapy, which he is doing well on, has been
atazanavir 300 mg boosted with 100 mg ritonavir daily and
Truvada® (emtricitabine/tenofovir). He wants to continue
on this regimen, but is wondering if he can buy Pepcid®
(famotidine) over-the-counter. How do you respond?
a. He cannot use any medications like famotidine because it
reduces the absorption of atazanavir
b. He can use 20 mg famotidine twice daily
c. He can use as much of any medication that he wants
— antacids or famotidine-like products
d. He can use 20 mg famotidine twice daily, but change his
dose of atazanavir to 400 mg daily, still boosting with 100
mg ritonavir and continue with the Truvada®

AB is a 67 year-old male with multi-drug resistant HIV. Dr.

X wants to change the regimen, and is thinking about using

maraviroc. What should Dr. X do first?

a. Perform a blood draw to get BMP, CBC, LFTs, viral load
and CD4 count.

b. Perform a blood draw to get a tropism test.

c. Perform a blood draw to get a Phenosense® GT.
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11. In the MOTIVATE 1 and 2 trials, the most difficult

challenge for qualifying a study patient was:

a. There are not enough HIV treatment-experienced patients
to conduct trials.

b. Lack of interest from health care providers.

c. Lack of CCR5-tropic HIV-1 virus in treatment-

experienced patients.

12. MH is a 44 year-old male with multi drug-resistant HIV
and tuberculosis. He is currently on ethambutol 2 gm MWE,
isoniazid 900 mg MWE, pyrazinamide 2500 mg MWE and
rifabutin 150 mg MWE Which of the following medications

14.

15.

do we need to use caution in prescribing?

a. Maraviroc
b. Raltegravir

c. Etravirine

d. Aand C

16.

17.

13. Etravirine is part of a new class of antiretrovirals that was

recently approved by the FDA.
a. True

18.

b. False

BENCHMRK 1 and 2 were random, double-blind, placebo-
controlled trials that demonstrated:

a. Raltegravir significantly decreases CD4 count

b. Raltegravir significantly decreases HIV-1 RNA

c. Raltegravir is no different when compared to placebo

The following can all be components of a HAART adherence
management plan

a. Pill boxes

b. Proactive phone calls

c. Prescriber involvement

d. Adverse event management plan

e. All of the above

How do you rate this lesson?

a. Very Good b. Good

c. Poor

Did it meet the learning objectives?
a. Yes b. No

How long did it take you to complete this lesson?
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