HIV Update: Which Single-Tablet

Regimens,

and When
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With the approval of single-tablet regimens that contain 3 or 4 drugs, many patients take
just 1 pill a day. So what are the options and what’s on the horizon?

This article has been adapted from an article originally pub-
lished in The Journal of Family Practice (jfponline.com).
Kirchner JT. HIV update: Which single-tablet regimens, and
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CASE James G, age 43, recently had blood work performed
for a life insurance policy, and his human immunodeficiency
virus (HIV) test came back positive. At a follow-up office visit,
Mr. G reports having anonymous male sexual partners when
traveling to New York on business and rarely using condoms.
His last HIV test was “about 4 years ago.” He is otherwise in
good health, takes no regular medications, and is not married.

Having recently completed a primary care CME program
on HIV disease, you order a CD4/T-cell count, an HIV RNA (viral
load) test, and an HIV genotype drug resistance test on Mr. G,
along with other baseline lab work, including a complete blood
count, chemistry panel, and hepatitis panel. You schedule a
follow-up visit with Mr. G in 2 weeks when all of the lab results

will be available so that you can discuss his plan of care.

Practice Recommendations

@ Offer all patients with human immunodeficiency virus
(HIV) disease antiretroviral therapy (ART) regardless
of disease state or CD4 cell lymphocyte count. A

@® Consider one of 6 recommended ART regimens for
ART-naive patients. A

@ Offer one of 6 alternative antiretroviral regimens to
patients unable to tolerate one of the recommended
regimens for reasons of toxicity, a pre-existing medi-
cal condition, or baseline viral resistance. B

Strength of recommendation
A Good-quality patient-oriented evidence
B Inconsistent or limited-quality patient-oriented evidence

C Consensus, usual practice, opinion, disease-oriented evidence, case
series
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disease to that of a chronic condition that can

be effectively managed with combination anti-
retroviral therapy (ART) regimens over an almost nor-
mal lifespan. As a result, the role of the primary care
practitioner in the ongoing care of patients with HIV
has grown and will continue to do so, making knowl-
edge of these drug combinations vital.

,-\ diagnosis of HIV has moved from being a fatal

20 YEARS HAVE CHANGED EVERYTHING
Combination ART has existed since 1996 when the
first protease inhibitors (PIs) were approved by the
U.S. Food and Drug Administration (FDA). Prior
to this, treatment was limited to mono or dual ther-
apy with nucleoside reverse transcriptase inhibitors
(NRTIs). These agents provided some short-term clin-
ical benefit, but didn’t significantly improve patient
survival and ultimately failed due to viral resistance.’

Since the approval of zidovudine (AZT) in 1987,
the FDA has approved more than 25 drugs in 6 differ-
ent classes for the treatment of HIV disease.” These in-
clude the NRTIs, non-nucleoside reverse transcriptase
inhibitors (NNRTIs), Pls, a fusion inhibitor (FI), a
CCRS5 antagonist, and, more recently, integrase strand
transfer inhibitors (INSTIs). In addition, 2 drugs, co-
bicistat and ritonavir, are used solely to improve or
“boost” the pharmacokinetic profiles of several anti-
retroviral drugs.?

Most of these newer agents are more potent, have a
higher genetic barrier to resistance, and a longer half-
life than their predecessors. Moreover, many are less
toxic and thus more tolerable than older drugs. With
the progressive development and approval of single-
tablet regimens (STRs) that contain 3 or 4 drugs, the
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majority of patients with HIV in the United States
now take just one pill per day to treat their infection,
facilitating far greater medication adherence.

INITIATION OF ANTIRETROVIRAL THERAPY

The U.S. Department of Health and Human Services
(DHHS) guidelines now recommend that all people
infected with HIV, regardless of CD4 cell count, begin
ART.? The evidence for this recommendation comes
largely from the START? and TEMPRANO? trials,
which found that early initiation of ART significantly
reduces morbidity and mortality associated with HIV.
In addition, the HPTN 052 study concluded that early
ART is associated with a 93% lower risk of viral trans-
mission in serodiscordant heterosexual couples.” The
DHHS guidelines do note that when initiating ART,
it is important to appropriately educate patients on
the benefits of treatment and address strategies to
optimize adherence.” (For more on factors to consider
when selecting an initial HIV regimen, see Table 1.%)
On a case-by-case basis, ART may be deferred because
of clinical and/or psychosocial factors, but it should
never be withheld unless the risks clearly outweigh
the benefits. Ideally, ART should be initiated as soon
as possible after the initial diagnosis of HIV.

The DHHS guidelines divide treatment options into

3 categories’:

* Recommended regimens are backed by randomized
controlled trials that show optimal and durable vi-
rologic efficacy, they have favorable tolerability and
toxicity profiles, and they are easy to use.

e Alternative regimens have less or lower quality sup-
porting data than recommended regimens. Although
they are effective and may be optimal for certain in-
dividual patients, they have potential disadvantages
and/or limitations in certain populations.

e Other regimens have limited supporting data,
reduced virologic activity, a higher pill burden,
more drug interactions, and greater toxicity.

CURRENTLY RECOMMENDED FIRST-LINE
THERAPIES

An antiretroviral regimen for a treatment-naive patient
should consist of 2 NRTIs in combination with a third
active antiretroviral drug from one of 3 drug classes.
These include: an INSTI, a boosted PI, or, in some situ-

Table 1. Factors to Consider When

Selecting an Initial HIV Regimen?

Patient characteristics

HIV genotypic drug resistance testing results
Pretreatment HIV RNA level (viral load)
Pretreatment CD4 lymphocyte count
HLA-B*5701 status (for abacavir)

Patient preference

Patient anticipated adherence

Specific comorbidities or other conditions

Cardiovascular disease, hyperlipidemia, renal disease,
osteoporosis, psychiatric iliness, drug abuse or
dependency requiring opioid replacement therapy
Pregnancy or pregnancy potential

Hepatitis C, hepatitis B, tuberculosis co-infection

Regimen-specific considerations

Regimen’s genetic barrier to resistance

Potential adverse drug effects

Known or potential drug-drug interactions
Convenience (eg, pill burden, dosing frequency, fixed-
dose combination products, food requirements)

Cost

ations, an NNRTI. The DHHS guidelines panel currently
recommends 6 different ART combinations as first-line
treatment in treatment-naive patients (Table 2).2

INSTI-Based Regimens
Dolutegravir/abacavir/lamivudine (Triumeq). Approved
by the FDA as a single-tablet regimen in 2014, the
combination of dolutegravir/abacavir/lamivudine
has proven to be highly effective and well-tolerated
in many clinical trials.*® However, before this reg-
imen is started, patients must be screened for the
HLA-B*5701 allele, which predicts hypersensitivity
to abacavir.!® Assessing patients’ risk for cardiovascu-
lar disease is also advised because some data suggest
that abacavir may increase the risk of cardiovascular
events, although this remains controversial.?
Dolutegravir is generally well-tolerated with mini-
mal adverse effects (= 2% incidence of headache and
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HIV SINGLE-TABLET REGIMENS

insufficiency, which would preclude the use
Table 2. DHHS Recommended Treatment Regimens? of this fixed-dose combination.'?

Generic Brand

e Elvitegravir/cobicistat/tenofovir alafe-
namide/emtricitabine (Genvoya). The newer

Integrase strand transfer inhibitor-based regimens

4-drug combination of elvitegravir/cobicistat/
tenofovir alafenamide/emtricitabine that was

Dolutegravir/abacavir/lamivudine Triumeq

approved by the FDA in November 2015,
contains the more recently approved form

Dolutegravir + tenofovir disoproxil fumarate/
emtricitabine or tenofovir alafenamide/
emtricitabine

Descovy

Tivicay + Truvada or

of tenofovir, which can be used in patients
who have a CrCl as low as 30 mL/min. Com-
pared to formulations containing tenofo-

Elvitegravir/cobicistat/tenofovir alafenamide/ | Genvoya
emtricitabine

vir disoproxil fumarate, the newer tenofovir
alafenamide formulation achieves higher
intracellular levels in CD4 lymphocytes (but

Elvitegravir/cobicistat/tenofovir disoproxil Stribild
fumarate/emtricitabine

not in renal tubular cells). This allows for a
lower dose of the drug and a smaller tablet

Raltegravir + tenofovir disoproxil fumarate/
emtricitabine or tenofovir alafenamide/
emtricitabine

Descovy

Isentress + Truvada or

size with co-formulation. It does not appear
to cause kidney problems or loss of BMD as
can be seen with tenofovir disoproxil fuma-

Protease Inhibitor-Based Regimens

rate."* This newer single-tablet regimen may
be best suited for older patients with HIV or

Darunavir and ritonavir + tenofovir
disoproxil fumarate/emtricitabine or
tenofovir alafenamide/-emtricitabine

Abbreviation: DHHS, U.S. Department of Health and Human Services.

insomnia) and toxicity.!! Dolutegravir/abacavir/lamivu-
dine should be taken 2 hours before or 6 hours after tak-
ing antacids or laxatives, sucralfate, and oral supplements
with iron or calcium. However, it may be taken with cal-
cium or iron supplements if it is also taken with food.!
Dolutegravir increases levels of metformin about 2-fold,
so patients should not take more than 1000 mg/d of this
oral hypoglycemic agent.!!

e Dolutegravir plus tenofovir disoproxil fumarate/
emtricitabine (Tivicay plus Truvada). The combination
of dolutegravir plus fixed-dose tenofovir disoproxil fu-
marate and emtricitabine is administered as 2 pills per
day. Because tenofovir disoproxil fumarate can cause
proximal renal tubular dysfunction, phosphate wast-
ing, and decreased bone mineral density (BMD),
avoid prescribing it for patients with underlying
renal dysfunction (creatinine clearance [CrCl] <50 mL/
min) and prescribe it cautiously for patients with hyper-
tension or diabetes who are at increased risk of renal dis-
ease. Emtricitabine is generally safe and well tolerated,
but the dose should be reduced in patients with renal

Prezista and Norvir +
Truvada or Descovy

those with comorbidities such as hyperten-
sion or diabetes.

e Elvitegravir/cobicistat/tenofovir diso-
proxil fumarate/emtricitabine (Stribild). The
FDA approved the combination of elvitegra-
vir/cobicistat/tenofovir disoproxil fumarate
/emtricitabine as a single-tablet regimen in
2012. The integrase inhibitor, elvitegravir, requires boost-
ing with the CYP3A inhibitor, cobicistat, and should be
taken with food.” Two clinical trials demonstrated the
superior efficacy of elvitegravir compared to a boosted
PI and NNRTI-based regimen.'®!" Elvitegravir is gener-
ally well tolerated, but sometimes causes dyspepsia, nau-
sea, or diarrhea.'” Similar to dolutegravir, it should not
be taken concurrently with certain supplements—in this
case, those containing aluminum, calcium, iron, magne-
sium, or zinc."” Because it contains tenofovir disoproxil
fumarate as an active agent, it should not be used in pa-
tients with a CrCl of <70 mL/min."

Cobicistat inhibits tubular secretion of creatinine, so
it may produce an elevation in serum creatinine with-
out actually affecting glomerular function. Cobicistat
may also cause drug-drug interactions with certain anti-
arrhythmics, sedative-hypnotics, and erectile dysfunction
agents, and is contraindicated with some statins, anticon-
vulsants, and ergot derivatives.'®

® Raltegravir plus tenofovir disoproxil fuma-
rate/emtricitabine (Isentress plus Truvada). The
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combination of the integrase inhibitor ralte-
gravir plus fixed-dose tenofovir disoproxil
fumarate and emtricitabine has been recom-
mended by the DHHS as first-line therapy
for approximately 5 years. The recommen-
dation is based mainly on data from the
STARTMRK trial, a phase III non-inferior-
ity trial that followed more than 500 patients
for 5 years and concluded that raltegravir/
tenofovir/emtricitabine has superior effi-
cacy with fewer drug-related adverse effects
than efavirenz/tenofovir/emtricitabine.'’
The overall pill burden with this regimen is
3 tablets per day. Although highly effective,
the main drawbacks of raltegravir are that
it must be dosed twice daily (which may
be less preferable if adherence is a con-
cern) and the genetic barrier to resistance
is lower than that of the other 2 approved
integrase inhibitors. In May 2017, FDA ap-
proved a new 1,200 mg once-daily version
of raltegravir as an alternative to the twice
daily regimen.?

Adverse effects and toxicities (except the
renal and bone effects due to tenofovir diso-
proxil fumarate mentioned earlier) and drug
interactions with this regimen are infrequent.
Raltegravir can be taken with or without food.
Concurrent use of antacids that contain alu-
minum or magnesium may reduce absorption
of raltegravir and so should be avoided.*

PI-Based Regimen

Darunavir (Prezista) and ritonavir (Nor-
vir) plus tenofovir disoproxil fumarate/
emtricitabine (Truvada). Pls were once the

HIV SINGLE-TABLET REGIMENS

Table 3. DHHS Alternative Treatment Regimens?

Generic

Brand

Non-nucleoside reverse transcriptase inhibitor-based regimens

Efavirenz/tenofovir disoproxil
fumarate/emtricitabine

Atripla

Efavirenz + tenofovir
alafenamide/emtricitabine

Sustiva + Descovy

Rilpivirine/tenofovir disoproxil Complera?
fumarate/emtricitabine
Rilpivirine/tenofovir alafenamide/ | Odefsey?

emtricitabine

Protease inhibitor-based regimens

Atazanavir/cobicistat + tenofovir
disoproxil fumarate/emtricitabine
or tenofovir alafenamide/
emtricitabine

Evotaz + Truvada or Descovy

Atazanavir/ritonavir + tenofovir
disoproxil fumarate/emtricitabine
or tenofovir alafenamide/
emtricitabine

Reyataz/Norvir + Truvada or
Descovy

Darunavir/cobicistat or darunavir
and ritonavir + abacavir/
lamivudine

Prezcobix or Prezista and Norvir
+ Epzicom

Darunavir/cobicistat + tenofovir
disoproxil fumarate/emtricitabine
or tenofovir alafenamide/
emtricitabine

Prezcobix +Truvada or Descovy

Abbreviation: DHHS, U.S. Department of Health and Human Services.
aUse only if HIV RNA level is < 100,000 copies/mL and CD4 count is > 200 cells/mm?3.

key component of all ART regimens; however, boosted
darunavir is now the only PI-based regimen currently
recommended as first-line therapy. It is taken as 3 tablets
once daily. If the co-formulation with cobicistat is used,
just 2 tablets daily are required. One advantage with da-
runavir with either of the boosting agents is that it does
not appear to cause insulin resistance or dyslipidemia as
occurs with older PIs, such as indinavir and lopinavir.?
The boosting agents do, however, increase the likelihood
of drug-drug interactions. As with all PIs, darunavir has a
very high genetic barrier to resistance, which is important
in patients for whom adherence is a concern.

Adverse effects of the PIs may include nausea, vomit-

ing, and diarrhea, all of which are typically mild and self-
limiting.”? Co-formulation of darunavir with cobicistat,
tenofovir alafenamide, and emtricitabine is in phase II1
studies. Projected to be available in 2018, it will provide
yet another daily STR option.”

The Addition of Fixed-Dose Tenofovir
Alafenamide/Emtricitabine

In July 2016, the DHHS panel made some addi-
tions to their guidelines to reflect the FDA approval of
3 fixed-dose combination products that contain teno-
fovir alafenamide. Specifically, the combination of te-
nofovir alafenamide and emtricitabine is recommended
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HIV SINGLE-TABLET REGIMENS

for use with the integrase inhibitors—dolutegravir or
raltegravir. It is also recommended in combination with
ritonavir-boosted darunavir.

DHHS “ALTERNATIVE” AND “OTHER” REGIMENS
The DHHS guidelines also include “alternative” (Table 3)
and “other” regimens (available at http:/aidsinfo.nih.gov
/guidelines) that may be used when first-line regimens
may not.” These second-line options are very effective,
but have some possible clinical disadvantages or limita-
tions. They are also less well supported by data from clin-
ical trials. However, in certain situations, depending on
an individual patient’s comorbidities, inability to tolerate
one of the preferred regimens, or personal preferences, an
alternative regimen may be the optimal choice.

Under the category of alternative regimens, the panel
has included tenofovir alafenamide and emtricitabine in
combination with the NNRTI efavirenz or with ritonavir
or cobicistat-boosted atazanavir or darunavir.

The third group or “other” regimens have reduced vi-
rologic activity, increased toxicity, and even more limited
data from clinical trials. Generally, medications from the
DHHS “alternative” and “other” categories should be pre-
scribed in consultation with an HIV specialist.

THE FUTURE OF ART

The currently available drugs are highly effective in
fully suppressing HIV and allowing for immune recov-
ery and clinical stability for most patients. Life expec-
tancy for patients living with HIV is estimated to be
approaching that of uninfected adults—provided they
remain on ART.** As a way to further simplify ART, cur-
rent clinical trials are looking at 2-drug regimens in-
cluding an integrase inhibitor with an NRTI, an INSTI,
or an NNRTI, or a PI with one NRTL.*>?® This approach
could further reduce pill burden and toxicity and sub-
stantially decrease the cost of long-term treatment.?”
Also on the horizon are long-acting injectable antiret-
roviral drugs that will likely be available for clinical use
in the next 2 to 3 years.”®*

CASE At the 2-week follow-up visit, you discuss with Mr. G
that his CD4+ count is 390 cells/mm?, his HIV RNA level is
32,450 copies/mL, and his HIV genotype test showed no an-
tiviral drug resistance. Explaining that all patients with HIV
should be treated with antiviral therapy regardless of CD4+
count, you recommend that Mr. G begin taking fixed-dose te-
nofovir disoproxil fumarate/emtricitabine/elvitegravir/cobicistat
(Stribild), noting that it is one of the regimens recommended by
the DHHS national treatment guidelines. You provide a patient

handout that discusses dosing and adverse effects, including
nausea and headache. The patient’s pharmacy was contacted
and it was determined that Mr. G’s co-pay for the drug would
be $50, which he found acceptable.

In addition, you discuss the importance of good adher-
ence to this medication, and instruct Mr. G to contact the office
via phone or patient portal for any concerns or questions that
arise after starting the medication. Lastly, you advise him to
return in 4 weeks for follow-up blood testing, including viral
load monitoring, and additional care, if needed, and strongly
recommend that he begin using condoms regularly.
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The opinions expressed herein are those of the author and
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traindications, warnings, and adverse effects—before
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