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Neurological and Psychiatric Syndromes of HIV
It should be noted that in the nervous system, HIV is very specific in the
type of cells that it infects, namely, macrophages, monocytes and microglia. It
causes dysregulation of cytokines and
chemokines, production of neurotoxic soluble factors and induces oxidative stress
in infected and non-infected cells, disrupting, but not necessary killing the cells
affected. Notably, HIV does not infect
neurons (central or peripheral), ependymal cells, astrocytes or oligodendrocytes
(Figure 1). The sites of preferred infection
include the basal ganglia, subcortical regions, thalamus and white matter.

Acute syndromes of HIV
Entry of the virus into the nervous system
occurs early, but symptoms in this setting
are rare. In the central nervous system

N

eurological and psychiatric syndromes are common in patients
infected with human immunodeficiency virus (HIV). They form 10–20% of
the first acquired immune deficiency syndrome (AIDS)-defining illnesses (ie, the
initial illness leading to the diagnosis of
AIDS). In addition, about 60% of patients
with advanced HIV disease will have
clinically evident neurologic or psychiatric
dysfunction.

(CNS), the virus can cause aseptic meningitis, encephalitis, acute disseminated
encephalomyelitis and transverse myelitis. In the peripheral nervous system,
brachial neuritis, cauda equina syndrome
and Guillian-Barré syndrome have been
reported. HIV can also cause an acute
polymyositis.

Chronic syndromes of HIV
HIV-associated neurocognitive disorder (HAND) is the most important and
prevalent neurological syndrome affecting HIV-infected patients. According to
the classification by Antinori et al. (2007),
HAND can be subdivided into asymptomatic neurocognitive impairment (ANI),
minor neurocognitive disorder (MND)
and HIV-associated dementia (HAD), also
known as AIDS dementia complex (ADC);

Table 1. Diagnostic criteria of HAND
ANI (asymptomatic
neurocognitive impairment)

•	One standard deviation below the mean for age and education
appropriate norms in two domains: language, attention,
executive function, memory, speed of information processing,
perception and motor skills
•	No functional impairment of activities of daily living

MND (minor neurocognitive
disorder)

•	One standard deviation below the mean for age and education
appropriate norms in two domains. Functional impairment of
activities of daily living as reported by the patient or an observer

HAD (HIV-associated
dementia)

•	Two standard deviation below the mean for age and education
appropriate norms in two domains.
•	Marked impairment of activities of daily living
•	Abnormality in motor or behavioural function

Figure 1. Types of neuroglia
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Table 2. Signs and symptoms of HAD
• Poor concentration, mental slowing, apathy
• Social withdrawal, mutism, vegetative state
• Loss of memory, personality change
• Language difficulty, poor abstraction
• Confusion, psychosis, insomnia
•	Affective changes (blunting, depression,
mania, anxiety)

Table 3. Differential diagnosis of HAD
• Alzheimer’s disease
• Frontal temporal dementia
•	Opportunistic infections – cytomegalovirus
(CMV), toxoplasmosis, neurosyphilis,
progressive multifocal leukoencephalopathy
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• Imbalance, motor weakness, clumsiness
• Frontal release signs
• Slowed rapid movements
• Loss of anti-saccadic eye movements
• Incoordination, abnormal gait, tremor
•	Hyperreflexia, hypertonia, extensor plantar response
• Incontinence

• Multiple sclerosis
• Multiple system atrophy
• Parkinson’s disease
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definitions of the above categories are
shown in Table 1. Signs and symptoms of
HAD are shown in Table 2, the differential
diagnosis is shown in Table 3, computed
tomography (CT) and magnetic resonance
imaging (MRI) findings are shown in Figure 2 and pathological findings are shown
in Figure 3. In children, a syndrome of
HIV-associated progressive encephalopathy (HPE) can occur (Table 4).

Epidemiology of HAD: In the USA, according to the multi-centre AIDS cohort
study, the incidence of HAD before the
availability of highly active antiretroviral
therapy (HAART) was 21 cases/1000 person-years (1990–1992). After HAART, this
declined to 10.5 cases/1000 person-years
(1996–1998).1 In an observational study
which enrolled 1555 HIV infected adults
in the era of HAART, 33% had ANI, 12%
had MND and 2% had HAD.2 In a study

of patients with HIV in a Ugandan clinic,
the prevalence of HAD was 31%.3 Thus
the incidence of AIDS-related dementia is
low when there is good access to healthcare. HAD is the most important cause of
dementia in persons <40 years.
Prognosis of HAD: Without treatment,
the mean survival of HAD is 3–6 months
and with treatment, the survival is well
over 3 years. Poor prognostic factors of
HAD are listed in Table 5.

Figure 2a and b. CT and MRI imaging of HAD

a. HIV encephalopathy and HAD
CT scan of the brain of a patient with HAD
shows diffuse atrophy and ventricular
enlargement and attenuation of
periventricular white matter.

b. HIV encephalopathy and HAD
T2-weighted MRI shows ventricular enlargement
and large areas of hyperintense signal in the
subcortical white matter of both frontal lobes.

HIV-associated myelopathy: As previously highlighted, acute myelopathy rarely
occurs at seroconversion; however, subacute vacuolar myelopathy is common
and can occur in 20–30% of late cases.
Pathologically, this is shown as non-inflammatory vacuolation of myelin affecting
the lateral and posterior columns of the
spinal cord. The upper thoracic level is
most often affected, but it may also affect the cervical level. There is no direct
invasion of neural cells by HIV, but harmful
products secreted by infected cells (macrophages, monocytes and microglia) such
as tumour necrosis factor (TNF)-alpha
are the causative agents of damage. The
signs and symptoms of HIV-associated
myelopathy are shown in Table 6.

Figure 3a, b and c. Histopathology of HAD
a. Infected multinucleated giant cells

b. Astrogliosis

Multinucleated giant cells are a hallmark of HIV Photomicrograph from a patient with HAD
encephalitis and harbour the virus.
illustrates the intense astrogliosis that is
characteristic of HIV encephalitis.

c. Perivascular and parenchymal infiltration
of lymphocytes and macrophages

Photomicrograph from a patient with HAD
demonstrates perivascular and parenchymal
infiltrates of lymphocytes and macrophages.
These often form microglial nodules.

Table 4. Characteristics of HPE (HIV-associated progressive encephalopathy)
•	Occurs in infants and children (typical onset
is in the first year of life)
• Decline in intellectual and motor skills
• Impaired acquisition of new skills
• Feeding difficulty
• Poor fine motor ability, poor dexterity

•	Failure to attain, or loss of developmental
milestones or loss of intellectual ability
verified by standard developmental or
neuropsychological tests
•	Acquired microcephaly in children younger than
2 years
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•	Acquired symmetrical motor deficits: Paresis,
pathological reflexes, ataxia, gait disturbance
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Treatment of HAND and HIV-associated myelopathy consists of aggressive
and optimal use of HAART. In theory,
drugs with good CNS penetration are preferred (Table 7); however, this does not
always translate into better therapeutic
outcomes. The concept of CNS-penetration effectiveness (CPE) of drug regimens
was formalized to encourage study of the
association of clinical efficacy of antiretroviral drugs with their ability to enter and

Table 5. Poor prognostic factors of HAD
•
•
•
•
•

Low blood CD4 counts/high HIV RNA levels
Old age/low education level
Decreased haemoglobin and platelet counts
Thrush or hepatitis C virus infection
Constitutional symptoms/low BMI

BMI, body mass index; CD, cluster of differentiation; RNA, ribonucleic acid

Table 6. Signs and symptoms of HIVassociated myelopathy
• Spastic paraparesis
• Increased tone and hyperreflexia
• Clumsy gait, symmetric leg weakness
• Babinski sign (extensor plantar reflex)
•	Posterior column sensory loss (vibration and
proprioception)
• Bowel and bladder incontinence

function in the CNS. A ranking scale was
constructed based on available information about current antiretroviral drugs,
including physicochemical properties,
cerebrospinal fluid (CSF) drug levels and
effectiveness in clearing viruses in the
CSF. Each drug in a regimen was given
a score for relative effectiveness, and
the summed score for the regimen was
calculated. A total score of 7 or above
is preferred. However, studies of clini-

cal outcomes using this model have not
demonstrated consistent results.4
Peripheral neuropathy: Occurs in over
55% of HIV patients; four types can be
distinguished (Table 8):
(1) Distal symmetric polyneuropathy
(2) Mononeuropathy multiplex
(3) 
Inflammatory demyelinating polyneuropathy
(4) Progressive lumbosacral polyradiculopathy

Table 7. CNS Penetration-Effectiveness Ranks 2010
4

3

2

1

NRTIs (nucleoside reverse
transcriptase inhibitors)

Zidovudine

Abacavir
Emtricitabine

Didanosine
Lamivudine
Stavudine

Tenofovir
Zalcitabine

NNRTIs (non-nucleoside
reverse transcriptase inhibitors)

Nevirapine

Delavirdine
Efavirenz

Etravirine

PIs (protease inhibitors)

Indinavir-r

Darunavir-r
Fosamprenavir-r
Indinavir
Lopinavir-r

Atazanavir
Atazanavir-r
Fosamprenavir

Fusion/entry inhibitors

Maraviroc

Integrase inhibitors

Raltegravir

Nelfinavir
Ritonavir
Saquinavir
Saquinavir-r
Tipranavir-r
Enfuvirtide

r, ritonavir boosted

Table 8. Characteristics of peripheral neuropathy
Distal symmetric
polyneuropathy

•
•
•
•
•
•
•

Mononeuropathy multiplex

• Uncommon
• Caused by an autoimmune mechanism in mild cases or CMV in severe cases
•	Multifocal asymmetric sensory and motor deficits in peripheral nerves, spinal roots or cranial nerves (hoarseness in
cases involving the recurrent laryngeal nerve)
• Treatment: Ganciclovir or foscarnet in suspected CMV cases

Inflammatory demyelinating
polyneuropathy

• Can be acute (Guillain-Barré syndrome) or chronic
• Guillain-Barré syndrome is uncommon
• Chronic inflammatory demyelinating polyneuropathy (CIDP) progresses over 4 or more weeks
• Progressive symmetric weakness in upper and lower extremities
• Generalized areflexia
•	Treatment: Intravenous immunoglobulin 400 mg/kg/day for 5 days, plasmapheresis (5–6 courses over 2 weeks or
monthly courses for CIDP)

Progressive lumbosacral
polyradiculopathy

•
•
•
•
•
•
•
•

Common – affects 35–55% of AIDS patients
Intense pain and hypersensitivity of toes and feet
Ascending pain, numbness, tingling
Loss of vibration and temperature senses
Loss of ankle reflex, with or without distal muscle weakness
Caused by pro-inflammatory molecules, eg, TNF-alpha
Treatment: Lamotrigine, desipramine, amitriptyline, phenytoin, carbamazepine, gabapentin

Caused by CMV infection
Uncommon
Rapid progression over several weeks
Bilateral lower limb weakness — gait disturbance
Urinary retention/constipation
Back pain, numbness, paraesthesia
Sensory loss in perianal and perineal area
Treatment: Ganciclovir, foscarnet

CMV, cytomegalovirus
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Figure 4. Toxoplasmosis

Figure 5. Tuberculoma

A small ring enhancing lesion is suggestive of a
tuberculoma, as seen on this contrast-enhanced
coronal MRI.

Patients with peripheral neuropathy
often suffer from severe symptoms
and disability, including pain and motor
weakness. The condition is often underdiagnosed and undertreated. Greater
efforts should be made by treating physicians to evaluate and manage such
conditions.
Pain: A common symptom in HIV patients. About 50% of patients report pain,
and 25% report moderate to severe pain.
It is often undertreated and greater physician awareness is required. Pain may
cause anxiety and depression, which
can in turn aggravate the pain. Causes
of pain are variable; common causes
include HIV infection, autoimmune
processes triggered by HIV infection,
opportunistic infections, cancer and
drug toxicity. The most common pain
syndromes and sites include sensory
peripheral neuropathy, headache, oral
and pharyngeal pain and joint and muscle pain as well as painful dermatologic
conditions and pain due to extensive
Kaposi's sarcoma. Tricyclic antidepressants, anticonvulsants and opioids are
used for pain management.

Neurological syndromes
due to opportunistic
infections
Toxoplasmosis occurs due to reactivation of latent infection. There may be a
single or multiple mass lesions (Figure
4) or multifocal encephalitis. Patients
can present with confusion, headache,
personality change or general or focal
seizure. A physical examination may reveal hemiparesis, sensory loss or other
neurological deficits. Patients should be
treated by sulphadiazine/pyrimethamine
for 6 weeks.
Cryptococcal meningitis presents as
malaise, nausea, headache, fever, acute
confusion or cranial nerve palsy. Examination may show meningism, photophobia, neck stiffness and Kernig's
sign and treatment should be with
amphotericin B given intravenously plus
fluconazole maintenance therapy.
Tuberculosis may present as an abscess
or a tuberculoma (Figure 5) and a chest
x-ray often supports the diagnosis.
Cytomegalovirus can be found in 24%
of AIDS patients; it causes retinitis in
about 20% of AIDS patients (Figure 6).

Figure 7a and b. Progressive multifocal leukoencephalopathy

Figure 6. Cytomegalovirus-associated
retinitis

a. T1-weighted coronal MRI showing a low
attenuation lesion in the white matter of the
left cerebellar hemisphere.
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b. T2-weighted axial MRI showing a high signal
lesion within the white matter of the left
cerebellar hemisphere.
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It can also cause encephalitis, lumbar
polyradiculopathy and vasculitic peripheral neuropathy. Treatment for retinitis
includes oral valganciclovir; intravenous
ganciclovir, foscarnet and cidofovir are
used for systemic infections.
Progressive multifocal leukoencephalopathy (PML) is caused by the Jamestown Canyon (JC) virus. It is acquired in
childhood as an upper respiratory infection; 5% of AIDS patients develop PML
and the virus attacks oligodendrocytes,
causing lysis and demyelination (Figure
7). PML often has a subacute or chronic
progressive course and patients present with paresis, gait abnormality, visual field defects, change in personality,
seizure and cerebellar syndrome. Treatment is by strict adherence to HAART
with intravenous cidofovir.

Neurological syndromes
due to tumours
Primary CNS lymphomas are fairly common, they are usually beta-cell lymphomas (60%) or Burkitt's lymphoma (30%),
and may be associated with Epstein-Barr
virus or, rarely, human herpes virus type 8
(HHV8). Patients can present with hemiparesis, hemisensory loss, ataxia, aphasia and seizure (Figure 8). Patients are
usually treated with radiotherapy.
Systemic neoplasm is usually due to
non-Hodgkin lymphoma. It may cause
cranial nerve palsy, polyradiculopathy or
epidural metastasis, causing spinal cord
compression. Kaposi’s sarcoma may be
related to HHV8. It often affects the skin,
lungs and gastrointestinal tract but rarely
the CNS (Figure 9).

Neurological syndromes
due to drugs
Drug-induced neuropathy may be
caused by nucleoside reverse transcriptase inhibitors, namely didanosine, zalcitabine and stavudine. The severity is
dose dependent, with an abrupt onset
and rapid progression of pain. Patients

can be treated with gabapentin, lamotrigine or amitriptyline.

Figure 8. Primary CNS lymphoma

Drug-induced myopathy associated
with lactic acidosis can be induced by nucleoside reverse transcriptase inhibitors
including zidovudine, stavudine, didanosine and lamivudine. This is a potentially
fatal syndrome due to acute mitochondrial toxicity. Patients can present with
hip or shoulder girdle muscle weakness.
Empirical treatment includes thiamine,
riboflavin, vitamin C, L-carnitine and antioxidants.

Psychiatric syndromes in
HIV disease5
Anxiety: Patients with AIDS can experience adjustment disorder with anxiety
symptoms. This is understandable given
the psychological and social stress encountered when receiving the diagnosis. However, when symptoms become
more pronounced and persistent, a formal anxiety disorder is diagnosed; 16%
of AIDS patient suffer from generalized anxiety disorder (eight times more
prevalent than the general population)
and 10% suffer from panic disorder (four
times more prevalent than the general
population). The disorder may be triggered by the diagnosis of HIV, exacerbation, opportunistic infection, cancer, pain
or a deteriorating physical condition. It
can be maintained by guilt, feeling of rejection or fear of spreading the disease.
Depression: HIV patients may suffer
from an adjustment disorder with depressive mood. This is a normal reaction to
the social and psychological difficulties
encountered, and will respond to supportive psychotherapy and environmental and social support. However, when
the depressive symptoms are persistent
and severe, major depressive disorder
may be diagnosed. HIV-positive patients
have twice the lifetime prevalence of
major depression relative to the general population, and also have twice the
risk of depression as similar populations
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A single lesion adjacent to the lateral ventricle.

Figure 9. Kaposi sarcoma (skin lesion)

(eg, homosexuals, drug abusers) who are
HIV-negative. The causes of depression
include HIV infection, inflammatory and
neurotoxic substances, associated medical conditions and medications (efavirenz,
stavudine, zidovudine, zalcitabine). It has
been shown that depressed patients are
less likely to adhere to HAART treatment.
Delirium is very common and occurs in
up to 50% of severe or hospitalized patients with AIDS. It is of note that this
should be distinguished from dementia.
It can be caused by HIV, inflammatory
and neurotoxic substances, medical conditions, opportunistic infections, cancer,
malnutrition, medication or substance
abuse.
MAY 2016

Drug abuse is common in HIV patients.
One in four HIV patients suffers from a
drug or alcohol problem. Besides the behaviour of sharing needles, drug abuse
can also cause disinhibition and selfneglect. Stimulants are shown in animal
studies to increase viral replication. Furthermore, a human study found that HIV
caused greater neuronal injury and cognitive impairment in drug abusers. Additionally, drugs of abuse may interfere
with antiretroviral drugs and drug abusers
are less likely to adhere to a treatment
regimen, increasing the risk of viral resistance. Therefore, physicians should
screen for drug abuse in their AIDS patients.
Severe mental disorders refer to schizophrenia, severe mood disorder, disabling
symptoms, severe social or occupational
disabilities or disorders requiring chronic
hospitalization. Patients with these disorders are the most vulnerable to HIV
infection; one study found that 19% of
men attending a psychiatric programme
in New York City were HIV positive. The
causes include drug abuse, poor social
support, unsafe sex, poor self-care, lack
of insight and low education.
Sleep disorders can be common in
patients with HIV. The causes include
psychological stress, mood disorders,
delirium, concurrent infection, medical
conditions, pain and the side effects of
HAART. Hypersomnia can occur in the
late stages of HIV and is associated with
extreme fatigue.

Use of neurological and
psychotropic drugs in
HIV patients
As many HIV patients need medication
for treatment of their neurological and
psychiatric conditions, concomitant use
of these medications and HAART is often
necessary. Most neurological or psychiatric drugs can be used, provided that the
physician is vigilant of the drug interactions. The general guide is to start slow,
observe for side effects and monitor
plasma levels of drugs. Protease inhibitors (PIs) are metabolized by cytochrome
P450 3A3 and 3A4, and to a lesser extent
by 2D6. PIs may increase the plasma levels of tricyclic antidepressants, selective
serotonin reuptake inhibitors, wellbutrin,
benzodiazepines, antipsychotics and zolpidem. PIs may decrease plasma levels of
valproate. However, some psychotropic
drugs may increase the level of PIs in the
plasma. Carbamazepine, phenobarbitone,
primidone and St John’s wort are enzyme
inducers and may reduce the plasma
level of PIs.

Updates in 2016
1. The New York State Department of
Health recommends measuring the
plasma viral load in addition to the
usual antigen/antibody tests in patients suspected to have HIV. A viral
count of over 5000 copies/mL is regarded as positive. Repeat viral count
may be required in those with low or
negative count. The Western blot test,
which used to be the confirmatory test
of choice, may give an indeterminate

result during the early stages of seroconversion.
2. The New York State Department of
Health, US Department of Health and
Human Services and the International
Antiviral Society–USA recommend,
following the publication of the START
trial,6 HAART should be started at the
time of diagnosis of HIV infection.
This will reduce future complications
including HIV-related and non-related
cancers.
3. A new drug, tenofovir alafenamide
(TAF) has been approved by the US
FDA. This new form of tenofovir has
the advantage of lower toxicity to the
kidney and causes less osteoporosis.
It is marketed in the US as Genvoya,
which is a combination of elvitegravir,
cobicistat, emtricitabine and TAF.
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Oral Antiretroviral Therapy to Prevent Sexual
Transmission of HIV
immune activation and chronic inflammation both contribute to immunosenescence. The combination of this with
treatment-associated adverse reactions
means that patients with treated HIV infection are still at increased risk of non–
acquired immune deficiency syndrome
(AIDS)-related diseases and comorbidities, such as osteoporosis, chronic renal
and liver disease, cardiovascular disease
and malignancies. Prevention of HIV infection is of paramount importance, from
individual, regional and global health perspectives. This article discusses the scientific evidence behind the use of oral
antiretroviral therapy to prevent sexual
transmission of HIV.

Sexual transmission
of HIV

Introduction

I

n Hong Kong, over the last 10 years,
the incidence of newly diagnosed
human immunodeficiency virus (HIV)
infection has increased from >400 cases
per year to >700 cases in 2015.1 Since
the advent of zidovudine in 1987, there
have been major breakthroughs in the
strategies and choices of combination
antiretroviral therapy. There are now six
major classes of antiretroviral therapy
rendering the era of poorly tolerated,
inconvenient HIV therapeutic regimens
obsolete. Due to the increased efficacy
of the current regimens, HIV infection is
no longer considered a deadly disease
but a chronic disease with continually
improving life-expectancy. Particularly in
recent years for patients who have been
diagnosed and treated early.
Despite improved life expectancy,
MAY 2016

Sexual transmission is the major route
of transmission for HIV infection in Hong
Kong, accounting for at least 76.5% of
infections from 1984 to 2015.1 HIV sexual
transmission occurs when HIV in genital
secretions from an infected sex partner
breeches the mucosal epithelium of an
uninfected partner to establish an infection.2 HIV resides in cells that populate
both genital and rectal tissues of HIVinfected men and women, and genital
secretions can contain both cell-free HIV
virions and cell-associated HIV. The estimated per-act probability of acquiring HIV
from an infected source through sexual
routes ranged from 4 (95% confidence
interval [CI]: 1–14) per 10,000 exposures
in insertive penile-vaginal intercourse
to 138 (95% CI: 102–186) per 10,000
exposures in receptive anal intercourse.3
The transmission of HIV depends on
the infectiousness of the host and the
susceptibility of the partner. Transmission by all routes is most strongly associated with HIV viral load in the

blood and genital secretions of the HIVinfected individuals.4

Using antiretroviral
therapy to prevent sexual
transmission of HIV
There are three ways that oral antiretroviral therapy can be used to prevent HIV
transmission:4
• Treatment as prevention (TasP):
To reduce the HIV viral load in HIVinfected patients. HPTN 052 was a
landmark study which demonstrated
that oral antiretroviral therapy can
be used to prevent HIV infection in
serodiscordant partners (where one
partner is HIV-positive and the other
HIV-negative). The study enrolled 1763
serodiscordant couples and showed
that antiretroviral therapy for the HIVinfected partner was able to reduce
HIV transmission by 96%.5
• Pre-exposure prophylaxis (PrEP):
The use of antiretroviral therapy by
HIV-uninfected people to block the acquisition of HIV prior to exposure.
• Post-exposure prophylaxis (PEP):
The use of antiretroviral therapy by
HIV-uninfected people to prevent HIV
infection after significant exposure to
the virus. PEP can be used in occupational settings (mainly percutaneous
and mucocutaneous exposures) and
non-occupational settings (mainly
sexual exposures).
For antiretroviral agents to be effective
in prevention of sexual transmission of
HIV, they have to be present in adequate
amounts at sites of exposure. However, antiretroviral agents differ greatly
in their ability to penetrate the genital
tract. For example, highly protein-bound
antiretroviral agents (eg, protease inhibitors) achieve lower concentrations in
the genital tract than in blood plasma,
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whereas most nucleoside/tide analogue
reverse transcriptase inhibitors have a
low degree of protein-binding and achieve
genital tract concentrations two- to sixfold higher than in plasma.4

Pre-exposure prophylaxis
(PrEP)
Oral antiretrovirals can be taken daily by
HIV-negative individuals to prevent HIV
acquisition while at risk of significant
exposure. Recently, several clinical trials
have demonstrated the effectiveness of
oral PrEP among different at-risk populations including serodiscordant couples,
heterosexual men and women, men who
have sex with men, people who inject
drugs and transgender women.6 In studies with a high drug adherence estimate,
around 80%, that compared tenofovir
therapy alone or in combination with emtricitabine, the relative reduction in HIV
incidence ranged from 62% (95% CI:
22–83) to 75% (95% CI: 55–87).6 Whereas studies with low drug adherence estimates, <30–40%, PrEP was considered
to provide no protection when compared
with high adherence.6 A systemic review
and meta-analysis of PrEP trials demonstrated that the level of protection did not
differ by age, gender, regimen (tenofovir
alone versus tenofovir and emtricitabine)
or mode of acquiring HIV (rectal, penile
or vaginal);7 however, the level of protection was strongly associated with
adherence.7 Therefore, it is of utmost
important that enhanced adherence
counselling is offered to patients receiving
PrEP.
A major concern for the use of PrEP
is the risk of selection and transmission
of drug resistance among individuals who
have undiagnosed baseline HIV infection,
or who become infected while taking
PrEP.6 A well-documented case report of
a man in Toronto who became infected
with a multi-drug-resistant strain of HIV,
despite very consistent adherence to
PrEP with tenofovir/emtricitabine, was
presented at the Conference on Retroviruses and Opportunistic Infections 2016,

in Boston.8 Despite this, the overall risk
of drug resistance associated with PrEP
use is still low.
The latest guideline by the World
Health Organization (WHO) recommended that oral PrEP containing tenofovir be
offered as an additional preventive choice
for people at substantial risk of HIV infection (defined as HIV incidence greater
than 3 per 100 person-years in the absence of PrEP) as part of combination HIV
prevention approaches.7 Thresholds for
offering PrEP may vary depending on a
variety of considerations, including available resources, relative costs, feasibility
and demand for PrEP.

PrEP and sexual
behaviours
There are contradictory studies regarding PrEP and risk compensation in sexual
practices (such as decreased condom
use or more sexual partners). In a recently published study examining trends
in PrEP use and sexual behaviour among
men who have sex with men in San Francisco, the proportion of men with no
condomless anal sex has demonstrated
a consistently decreasing trend from
60.6% in 2004 to 40.2% in 2014 and
consistent condom use decreased from
36.8% in 2004 to 18.3% in 2014.9 Conversely, PrEP use increased from zero in
2004, 2008, and 2011 to 9.6% in 2014.9
The authors concluded that public health
officials should be realistic that condom
use could continue to decline as PrEP use
increases, and it may not be directly or indirectly offset by PrEP.9 Individuals using
PrEP should be provided with ongoing
education and counselling emphasizing
the importance of condom use and safe
sexual behaviour.6

Non-occupational
post-exposure
prophylaxis (nPEP)
The use of antiretroviral prophylaxis following sexual exposure has not been
well-received due to cost, poor completion rates, and potential impact on sexual
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disinhibition.4 The only cost-effective use
of nPEP will be the treatment of the
highest-risk individuals engaged in the
risky sexual acts or unprotected anal
intercourse. A relevant scenario in our
HIV clinic is the consideration of nPEP
after significant high-risk exposure of the
sero-discordant partner of an HIV-infected
person. Like occupational PEP, there are
no randomized, controlled, clinical trials
of nPEP to assess the clinical evidence
and effectiveness of using antiretrovirals in these situations. Nevertheless,
there are US and European guidelines
developed specifically for nPEP.10-13 These
guidelines advocate nPEP treatment
within 72 hours after significant exposure, for a total of 28 days. The position
statement of the local Scientific Committee on AIDS and sexual transmitted
infection (STI) regarding nPEP in 2006
was that “any use would be exceptional and should be considered only
in the event of high-risk exposure to a
source known to be HIV positive and if
prescribed, it should be given within
72 hours with the full understanding
of the recipient on the toxicity and experimental nature of this intervention, in
settings supervised by physicians experienced in antiretroviral therapy”.14 Perhaps
more importantly, the committee also
commented that nPEP is one facet of the
overall management of non-occupational
exposure to HIV and emphasized the
importance of risk-reduction counselling
on safer sex and safe injection practices.

Safety of oral
antiretrovirals used in
HIV prevention
Oral antiretrovirals used in HIV prevention
are generally considered to be safe and
well tolerated. Tenofovir may be associated with long term renal and bone toxicities and recipients must be monitored
while taking this drug; as such, tenofovir
should not be prescribed to individuals
with significant pre-existing renal impairment. Another important consideration
in prescribing PrEP or PEP, especially in
MAY 2016

Hong Kong, is pre-existing hepatitis B
infection, as withdrawing antiretrovirals
active against hepatitis B virus (tenofovir,
emtricitabine, lamivudine) may induce a
flare of the underlying infection. Patients
need to be educated on this and closely
monitored and providers should consider
continuing anti-HBV treatment after PrEP
or PEP.

New developments with
long-acting antiretroviral
drugs

12 weeks.16 Nevertheless, the study
demonstrated that cabotegravir injections
were relatively well tolerated.16 If shown
to be efficacious as PrEP, long-acting
antiretrovirals may be able to address
the adherence limitations with the use
of daily oral drugs.

Conclusions
Antiretroviral therapy is highly efficacious
in preventing sexual transmission of HIV
infection. PrEP can significantly reduce
the risk of HIV acquisition but drug ad-

Cabotegravir is an analogue of the marketed integrase inhibitor, dolutegravir,
formulated as a long-acting nanosuspension for parenteral administration. Therefore, it may amenable for dosing every
3 months, offering an alternative to daily
PrEP regimens.15 The results of the first

herence is the single most important

phase 2a (safety, acceptability and dosefinding) study for cabotegravir as PrEP is
still ongoing, although preliminary data
have suggested that the drug should
be given every 8 weeks, instead of

sexual behaviour.

hindrance to overall efficacy. nPEP is an
emergency method of HIV prevention
and should not be considered or encouraged as a primary method. It is currently
unknown whether PrEP and nPEP may
alter drug resistance epidemiology or
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