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Antiretroviral therapy options for treatment-naive
patients with HIV-1

uman immunodeficiency virus
H (HIV) is a chronic infection with

no available cure or vaccine; man-
agement remains drug focussed. This arti-
cle reviews options for initial treatment in
adults: when and what to start, monitor-
ing, drug-drug interactions and adher-
ence. Stopping and switching therapy,
subsequent lines of therapy, paediatric
infection and HIV-2 will not be covered.

The virus

In 1981 acquired immune deficiency syn-
drome (AIDS) was first described after five
gay men in California were treated for
Pneumocystis carinii pneumonia (Centers
for Disease Control, 1981); HIV was sub-
sequently identified as the causative agent.
HIV is a retrovirus transmitted through
sexual contact, injecting drug use, unsafe
medical practices or from mother to child;
its natural history can be divided into
three stages: primary infection, chronic
infection and AIDS.

Primary HIV is the time from initial
infection to development of HIV antibod-
ies, characterized by high levels of viral
replication and transient CD4 cell decline.
Approximately 1 month after infection fea-
tures of acute HIV syndrome/seroconver-
sion illness may develop, including fever,
rash, arthralgia, sore throat, night sweats
and weight loss. During this stage patients
may be highly infectious because they have
a high HIV viral load (Alder et al, 2012).
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Following primary HIV infection, relative
equilibrium between viral replication and
host immune response is reached. HIV anti-
bodies remain detectable while the amount
of virus in blood and lymphoid tissues falls
as replication slows. Without antiretroviral
therapy there is an inexorable CD4 decline
over time, around 50-100cells/mm3 per
year. Untreated this leads to AIDS, oppor-
tunistic infections and death (Alder et al,
2012). Median time from infection to
developing AIDS is highly variable, ranging
from 18 months to 25 years.

Two interesting subgroups of patients are
elite controllers, controlling HIV viraemia
without antiretroviral therapy, and long-
term non-progressors, who maintain a
steady elevated CD4 count without anti-
retroviral therapy. The desirable character-
istics of these two groups provide models
for a functional cure of HIV.

Treatment aims

The goal of antiretroviral therapy is to sup-
press viral replication to undetectable lev-
els, enabling immune reconstitution. This
markedly reduces the morbidity and mor-
tality associated with chronic, untreated
HIV infection with a low cost of drug tox-
icity. Untreated HIV remains a deadly dis-
ease with a worldwide estimate of 1.6 mil-
lion people dying in 2012 of HIV-related
causes (Ford et al, 2013).

Effectiveness and tolerability of anti-
retroviral therapy has improved dramati-
cally over the last 15years; most patients
receiving antiretroviral therapy in the UK
achieve long-term virological suppression
and good treatment outcomes (Churchill
et al, 2015). Consequently HIV infection
can be described as a chronic disease with a
good prognosis provided treatment is start-
ed appropriately and the patient is able to
maintain lifelong adherence to antiretro-
viral therapy (May et al, 2011). May et al
(2014) demonstrated that an individual in
the UK on suppressive antiretroviral thera-
py with a CD4 count of 350 cells/mm? or
greater has the same life expectancy as the
general population.

When to start

Late diagnosis and late antiretroviral thera-
py initiation are risk factors for suboptimal
treatment outcomes. Starting antiretroviral
therapy with a CD4 count of less than
200 cells/mm?® is estimated to result in a
10-year reduction in life expectancy com-
pared with starting treatment when the
CD4 count has fallen below 350 cells/mm?
(May et al, 2011).

Although a number of cohort studies
suggested a benefit to earlier antiretroviral
therapy it was not until the results of the
START study, a large trial recruiting treat-
ment-naive individuals with high CD4
(greater than 500 cells/mm?) to immediate
or deferred therapy initiation, that good
quality randomized evidence was available
to address the ‘when to start’ question.
START showed significantly fewer clinical
events (serious AIDS/non-AIDS/death) in
those who started therapy immediately
(average CD4 at start 652 cells/mm?) com-
pared with those randomized to the
deferred arm (average CD4 at start
408 cells/mm?®) (INSIGHT START Study
Group, 2015).

On the basis of START, the British HIV
Association treatment guidelines have been
updated to recommend that patients with
chronic HIV infection should start antiret-
roviral therapy at any CD4 count when
they are ready to do so (Churchill at al,
2015). The previous national guidance
recommended commencing therapy at a
CD4 of 350cells/mm?® but listed several
conditions where earlier treatment was
recommended including: hepatitis B or C
co-infection, AIDS-related illnesses, HIV-
related symptoms or morbidity (including
HIV-associated nephropathy and neuro-
cognitive impairment), malignancy and
prevention of transmission (mother-to-
child transmission and transmission to
sexual partners) — these are now considered
circumstances where antiretroviral therapy
should be initiated promptly.

Deciding when to start antiretroviral
therapy in patients presenting with low
CD4 count and an AIDS-defining or seri-
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ous bacterial infection is complicated by
the risk of immune reconstitution disorder.
The ACTG 5164 study demonstrated
improved outcomes, and no increase in the
incidence of immune reconstitution, when
antiretroviral therapy was commenced
within 14 days compared with after com-
pletion of treatment for acute infection
(median 45days) (Zolopa et al, 2009).
However, the majority of patients in this
study had Pneumocystis pneumonia and
were well enough to take oral medications.
Whether the findings can be generalized to
include severely unwell patients and those
requiring ventilator or other organ support
is unclear.

In particular British HIV Association
guidelines for opportunistic infection
emphasize caution starting antiretroviral
therapy in individuals with cryptococcal
meningitis (Nelson et al, 2011). The COAT
study demonstrated significant improve-
ment in survival for individuals randomized
to delayed antiretroviral therapy (5weeks
after cryptococcal meningitis diagnosis) vs
early (1-2weeks after cryptococcal menin-
gitis diagnosis) (Boulware et al, 2014).

There is now compelling observational
data from the PARTNER study (Rodger et
al, 2014) and randomized trial data (Cohen
et al, 2011) to support a dramatic reduc-
tion in risk of transmission from individu-
als on suppressive antiretroviral therapy.
This evidence should be discussed with all
patients and antiretroviral therapy offered
promptly to any individual who wishes to
start antiretroviral therapy for this reason
(Churchill et al, 2015).

The final situation where prompt treat-
ment initiation may be of particular bene-
fit is in individuals with acute or primary
HIV infection — very early therapy may
limit immune destruction and the size of
the HIV reservoir in chronic infection.
These potential benefits, in combination
with the fact that acute HIV is usually
associated with very high viral loads and a
high risk of onward transmission, make the
recognition of primary HIV an important
skill for all clinicians.

Baseline tests

Before initiation of antiretroviral therapy a
series of baseline investigations should be
carried out. These include full blood count,
renal, liver and bone profiles, lipids, glu-
cose, urinalysis, urine protein, CD4 count,

HIV-1 plasma viral load, HLA B*5701
testing (if considering abacavir) and an
HIV resistance test if not previously carried
out (Asboe et al, 2012).

What to start

British HIV  Association guidelines
(Churchill et al, 2015) recommend start-
ing antiretroviral therapy with two nucleo-
side reverse transcriptase inhibitors plus
one from another class: non-nucleoside
reverse transcriptase or ritonavir-boosted
protease inhibitor or integrase inhibitor
(1able 1). Comorbidities, resistance or
drug interactions should be considered.

The preferred nucleoside reverse tran-
scriptase inhibitor backbone is the fixed
dose combination Truvada (tenofovir/
emtricitabine) with Kivexa (fixed dose com-
bination of abacavir/lamivudine) an alter-
native (and only if HLA B*5701 negative
and viral load <100000 copies/ml). The
preferred third agents are rilpivirine (non-
nucleoside reverse transcriptase), darunavir/
ritonavir or atazanavir/ritonavir (ritonavir-
boosted protease inhibitor), dolutegravir,
raltegravir, or elvitegravir/cobicistat (inte-
grase inhibitor). Where appropriate, aids to
adherence such as combination prepara-
tions or once-daily dosing may be consid-
ered (Churchill et al, 2015).

It is important to note that all recom-
mended protease inhibitors require phar-
macokinetic boosting with ritonavir, an old
antiretroviral no longer used as treatment
but given in sub-therapeutic doses for its
potent inhibition of the 3A4 isoenzyme of
the cytochrome P450 system of hepatic
enzymes (CYP3A4). As protease inhibitor
are metabolized by CYP3A4, ritonavir sig-
nificantly increases plasma concentrations

of the concomitant protease inhibitor
allowing lower and less frequent doses. The
integrase inhibitor elvitegravir must also be
boosted; currently it is only available in the
UK as part of the fixed dose combination
Stribild which contains the CYP3A4 inhib-
itor cobicistat. Both ritonavir and cobicitat,
in addition to their potent inhibition of
CYP3A4, interact with numerous other
enzymes and transporters so are particularly
associated with drug—drug interactions (see
later section). Zable 2 gives the mechanisms
of action of the antiretroviral drugs.

Special populations
Patients co-infected with tuberculosis
should start antiretroviral therapy with

if the

tuberculosis treatment regimen includes

tenofovir/emtricitabine/efavirenz

rifampicin; the dose of efavirenz may
require modification. If ritonavir-boosted
protease inhibitor-based antiretroviral ther-
apy is required rifabutin should be used
instead of rifampicin.

Hepatitis co-infected patients should
start antiretroviral therapy and those with
hepatitis B should receive a tenofovir/
emtricitabine containing regimen in order
to treat both viruses. Hepatitis C co-infect-
ed patients should ideally start antiretro-
viral therapy before hepatitis C treatment;
the choice of the third agent will depend
on whether hepatitis C virus treatment is
required.

HIV patients requiring immunosuppres-
sive cancer treatment should ideally start
antiretroviral therapy — a non-ritonavir/
cobicistat-containing regimen may be opti-
mal to minimize the drug—drug interaction
potential. Consideration should be given
to avoid overlapping drug toxicities.

Table 1. Summary recommendations for choice of combined antiretroviral

therapy in treatment-naive patients

Nucleoside reverse transcriptase inhibitors backbone
Third drug

Preferred Alternative

Truvada Kivexa*t
Atazanavir/ritonavir Efavirenz
Darunavir/ritonavir

Dolutegravir

Elvitegravir/cobicistat

Raltegravir

Rilpivirine

*Abacavir is contraindicated in HLA-B*57:01-positive individuals. t Use recommended only if baseline viral load <100 000 copies/ml: abacavir
and lamivudine as nudleoside reverse transcriptase inhibitor backbone (no viral load restriction with dolutegravir), rilpivirine as a third agent.
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Table 2. Mechanism of action of currently available antiretroviral drugs

Target stage of

Class HIV replication  Mechanism of action Examples

Abacavir, didanosine, emiricitabine,
lamivudine, stavudine, tenofovir,
zidovudine

Nucleoside/nucleotide Reverse transcription Compete with natural nucleosides for binding to the active site of the reverse
reverse franscriptase transcriptase. Nucleotide reverse transcriptase inhibitors are incorporated
inhibitor into DNA, resulfing in chain termination and incomplete sections of DNA

Non-nucleoside reverse Reverse franscription Structurally different from nudleofide reverse franscriptase inhibitors.
transcriptase inhibitor Act before incorporation of HIV DNA info host cell DNA by binding
direcily to reverse transcriptase af regions away from the active site

Efavirenz, nevirapine, rilpivirine,
etravirine

Protease inhibitor Maturation Inhibit the protease enzyme to prevent cleavage of viral proteins Darunavir, atazanavir,

and maturation of HIV

Fusion/entry inhibitor  Fusion and entry

Integrase inhibitor Infegration

All patients with evidence of HIV-related
neurocognitive impairment should be
started promptly on a standard first-line
antiretroviral therapy regimen.

Patients with significant cardiovascular
disease should potentially avoid abacavir,
and some older protease inhibitors.

Patients with HIV-associated nephro-
pathy should start antiretroviral therapy
immediately, avoiding nephrotoxic drugs
and with renal-adjusted doses where neces-
sary. Patients with end stage kidney disease
should also start antiretroviral therapy
immediately, especially if they are candi-
dates for transplantation.

Monitoring

Efficacy and safety of antiretroviral therapy
should be monitored 2—4 weeks after initi-
ation with creatinine, liver function tests,
glucose, bone profile, assessment for pro-
teinuria and viral load. Viral load should be
checked every 1-2months undil it is fully
suppressed (<20-50 copies/ml) then every
3—6months when stable on treatment. A
reduction in viral load of 1log" copies/ml
at week 4 compared to baseline is a predic-
tor of viral suppression at 6 months. The
viral load should be fully suppressed in
most patients by 3—4 months but may take
longer if the starting viral load is higher
(Asboe et al, 2012).

Side effects

Side effects may occur early in therapy or as
longer-term toxicity. Common initial side
effects include rash (rarely Stevens—Johnson
syndrome), nausea, headache and diar-
rthoea; these may be associated with any

Bind to extracellular proteins, block the fusion or entry of HIV into a host cell

fosamprenavir, indinavir, lopinavir,
saquinavir, tipranavir, ritonavir*

Enfuvirtide, maraviroct

Inhibit the enzyme integrase, preventing integration of proviral DNA info host DNA Raltegravir, elvitegravir, dolutegravir

* Only used for pharmacoenhancement. 1 CCR5 antagonist (cobicistat not listed as it has no antirefroviral properties)

antiretroviral classes but are usually mild
and short-lived. Efavirenz can cause CNS
side effects such as dizziness, vivid dreams
and morning drowsiness, and protease
inhibitors are known for gastrointestinal
side effects; these are usually self-limiting
and less common with modern agents. All
antiretrovirals have potential to cause hepa-
totoxicity; atazanavir causes an unconjugat-
ed hyperbilirubinaemia — in isolation this is
not of concern. Side effects often coincide
with peak drug levels and are more intense
until a steady state is achieved; changing the
timing of the medication can help.

Longer term toxicities include declining
renal function and bone mineral density,
dyslipidaemia, possible increased risk of car-
diovascular disease, peripheral neuropathy
and lipodystrophy. Management strategies
include antiretroviral therapy switch, lifestyle
change and pharmaceutical intervention.

Adherence

High levels of adherence to combined

antiretroviral therapy are essential to treat-

ment success. Reasons why patients may

struggle with adherence are manifold,

including:

B Failure to accept their status and need
for therapy

B Lack of understanding of therapy benefits

B Perceived impact upon lifestyle

B Fear of disclosing HIV status

B Fear of stigmatizing side effects

B Perceived harm from taking antiretro-
virals

B Intolerance of side effects

B Misunderstanding how to take com-
bined antiretroviral therapy

B Forgetting to take combined antiretro-

viral therapy — life getting in the way.
It is recommended that patients take at
least 95% of their doses on time as drug
resistance can develop rapidly when drugs
are taken late, missed or stopped suddenly.
Since combined antiretroviral therapy is a
lifelong commitment, adherence support
and counselling are fundamental for suc-
cessful outcomes. Advice should be tailored
to individuals and their particular barriers
and concerns.

Drug interactions

Clinically significant drug interactions are
prevalent among combined antiretroviral
therapy-treated individuals. The HIV-
positive population is ageing, increasingly
with comorbidities requiring pharmaceuti-
cal intervention. As a general rule, protease
inhibitors, non-nucleoside reverse tran-
scriptases and cobicistat have the greatest
interaction potential. Although many
interactions involve induction/inhibition
of CYP3A4, p-glycoproteins and transport
proteins may also be involved. There are
many potential interactions, some formally
studied, most predicted, which may be
complex and bi-directional.

Potential interactions also apply to non-
prescribed medication, including over-the-
counter medicines, herbal remedies and
recreational drugs. Patients may receive
medication from multiple sources, differ-
ent doctors and pharmacies, so interactions
may be missed. The University of Liverpool
HIV drug interactions website (www.hiv-
excellent
resource for checking HIV drug inter-

druginteractions.org) is an
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actions; always check for interaction if a
patient is taking any prescribed, non-pre-
scribed or recreational drugs. A good
example of an often unanticipated inter-
action is that between ritonavir/cobicistat
and inhaled or intra-articular steroids such
as fluticasone or triamcinolone respectively.
Several reports have described steroid tox-
icity leading to Cushing’s and Addisonian
crisis as a result of boosting of steroid
effects via CYP3A4 inhibition. Involve a
specialist pharmacist in discussions about
drug interactions and potential implica-
tions as they will have experience accessing
and interpreting the data. Prescribers
should be aware that:

B Acid-reducing agents are a common
source of interactions — particular cau-
tion with rilpivirine and proton pump
inhibitors

B Interactions can occur with non-oral
medication, e.g. topical, inhaled, intra-
nasal, intra-articular

B Medications within the same class can
have different interaction profiles, e.g.
statins

B Dose adjustment of antiretroviral thera-
py or co-administered medication may
be required

B Therapeutic drug monitoring can be
useful to ensure adequate levels of
antiretroviral therapy but is seldom used
in practice

B [t may be necessary to change antiretro-
viral therapy components although only
in conjunction with the patient’s HIV
team.

Condlusions

This article has summarized recommended
first-line treatments, monitoring, drug
interactions and common side effects. It is
vital to emphasize that 25% of HIV in the
UK remains undiagnosed; readers should
refer to national testing guidelines. BJHM
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KEY POINTS

W Despite many attempts there remains no cure for HIV.
® HIV can be well controlled long term with combination therapy, although consistent and high levels of

B Individuals with access to anfiretroviral therapy can expect near-normal or normal life expectancy.
W |n the setting of viral suppression on antiretroviral therapy the risk of ransmission fo others is

B Managing drug inferactions is a crucial aspect of HIV care and requires collaboration and education
of patients and other health-care professionals.

B In the UK 1 in 4 individuals with HIV remain undiagnosed — all readers should be familiar with

twice with steroids and statins.

have a lower threshold of suspicion.

TOP TIPS

m  Always think about testing acute admissions and outpatients with risks or indicator conditions for HIV.
m Patients will assume you have checked for drug interactions, as will GPs — please do! Always think

B Most people with HIV live normal lives but the risk of several age-related comorhidities is higher —

W Stigma s still a big issue for many people living with HIV — don't assume friends or family know.
Check before writing to GPs — some patients have yet to disclose although this proportion is small.

Guidelines: www.bhiva.org
Epidemiological data: www.hpa.org.uk

USEFUL RESOURCES

Patient information leaflets and HIV education, training and support: www.hivpa.org, www.gidsmap.com
Drug inferactions: hiv-druginteractions.org, www.hivclinic.co/main/drugs_interact.html
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