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MESSAGE

From the Editor
December is a useful time to pause and reflect on another year’s
passage, with milestones reached, hurdles overcome and lessons
learned. This year has witnessed several notable editions of the
Southern African Journal of HIV Medicine (SAJHIVMED). The
March edition focused on the 10-year anniversary of public
sector antiretroviral therapy (ART) provision in South Africa
– an anniversary worth celebrating. The June and September
editions continued the Journal’s tradition of publishing
some of the best research from across the region, including
some particularly insightful pieces from local clinicians on
the ground, and discussing the shortcomings of existing
management strategies or the challenges of providing care
under difficult circumstances. The contributions from local
clinicians – particularly those working outside tertiary academic
medicine – are often the most widely read contributions to the
Journal, and we look forward to seeing more submissions in this
category.
September’s issue accompanied the second national
conference of the Southern African HIV Clinicians Society
in Cape Town. The meeting was an all-round success, with
local and international speakers of the highest quality, debates
and discussion aplenty, and some of the best local scientific
research presented. The top peer-reviewed abstracts from the
conference are published in this edition of the Journal, and we
look forward to seeing more indepth presentations of many of
these data in the coming months.
Also in this month’s Journal are articles exploring aspects
of HIV medicine that may, at least at first glance, appear off
the beaten track. An unusual case report from Govender et al.1
reports on a disseminated fungal infection in an HIV-infected
international traveller. Arowolo et al.2 present a unique study
on the practice of ‘double-gloving’ by surgeons to reduce HIV
transmission risk – a widespread technique that is a source
of discussion but for which there has been, until now, few
data. Finally, Morsheimer et al.3 present an analysis of the
decentralisation of paediatric HIV services in Cape Town;
there are surpisingly few studies of patients’ outcomes across

different service platforms, and the integration of clinical and
health systems perspectives provides useful insights.
Lastly, this edition of the Journal contains a holiday present
of sorts. SAJHIVMED is valued by its readership in part for
its publication of the Society’s clinical guidelines, which are
frequently invaluable tools for supporting the local practice
of HIV medicine. Here, Meintjies et al.4 present the latest
revision to the adult ART guidelines, synthesising a diverse
and complex body of evidence with grace and without losing
critical nuance. In outlining the current state of knowledge
for specific issues, the authors distinguish points supported
by strong evidence from issues where there is room for debate
and disagreement. In addition to its value in informing the
clinical management of individual patients, these guidelines
will be important reading for policymakers, public health
programmers and researchers alike.
Happy reading.

Landon Myer
School of Public Health & Family Medicine
University of Cape Town
landon.myer@uct.ac.za
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From the Executive
This is our final issue before the end of the year, and what a
year it has been. There is no doubt that the high point for the
Society was our second biennial conference in September.
We had an even better turn-out than our first conference
in 2012, with over 900 delegates from across South Africa
and the world. Of course I am biased, but I thought that
a really good time was had by all. The conference opened
on a public holiday (Heritage Day) and I thought no one
would turn up – to my surprise over 600 people attended
the opening session. The plenaries were of an international
standard and featured national and global experts. The
opening plenary on the elimination of TB by Dick Chaisson
reminded me that while we may be turning the tide on the
HIV epidemic, we have lots still to do regarding TB. There
were thought-provoking debates that at times I thought may
end in fisticuffs (academic of course). While the programme
focused on clinical aspects of HIV, I received many positive
comments about the ethics sessions, and as usual, the skillsbuilding sessions were oversubscribed. I was also particularly
impressed with the quality of abstracts we received. The nine
submissions judged ‘the best’ by a panel of researchers have
been included in this issue. I hope you will read them.

On a private note, there were some other highlights. One
exhibit featured an ice-cream guru who, after asking you some
questions, would provide you a personalised dessert. Not sure
if it fits in with healthy living, but there was much laughter
and fun. Occasional sightings of the Springbok rugby team,
who were staying in a hotel opposite the conference centre,
also added to my experience. But most of all, I was affected by
the realisation that I have the privilege to head up a fantastic
membership organisation of HIV clinicians. I met old friends
and made many new ones. We are all bound by a common
purpose. The team who organised this conference, led by
Lauren Jankelowitz, did a superb
job. So brace yourselves, there
will be another one in 2016. Save
up your pennies and get your
research done so that you, too,
can be part of this experience.
Francesca Conradie
President: Southern African HIV
Clinicians Society
fconradie@witshealth.co.za

SAVE THE DATE
13-16 April 2016
Sandton Convention Centre

3RD SOUTHERN AFRICAN
HIV CLINICIANS SOCIETY
CONFERENCE
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A HEALTHCARE PROVIDER’S GUIDE TO REPORTING
HEALTHCARE CHALLENGES: PRINCIPLES, TOOLS & STRATEGIES
Acting in the best interest of your patients - A human-rights based, ethical & contextual approach.

“There’s really no such thing as the ‘voiceless’.
There are only the deliberately silenced, or the
preferably unheard.” - Arundhati Roy, Author and human rights activist

WHAT IS THE PROCESS TO LODGE A COMPLAINT?
The National Complaints Management Protocol sets out a “chain” or order of stages in which complaints should be directed. This means that complaints that are not
addressed at a facility level can be taken higher up the chain. It is important to show that you have followed this chain properly as far as possible.

COMPLAINTS WITHIN THE DEPARTMENT OF HEALTH
•
•
•
•

Facility level: Informal verbal or formal written complaints
District level
Provincial level
Office of Health Standards Compliance

HOW CAN I ADVOCATE?
Healthcare workers can advocate for a better health system through different
roles at difference times:
• Representative (speaking for people)
• Accompanying (speaking with people)
• Empowering (enabling people to speak for themselves)
• Mediating (facilitating communication between people/organisations)
• Modelling (demonstrating practice to people and policy-makers)
• Negotiating (bargaining with those in power)
• Networking (building coalitions)

WHAT ARE THE LEGAL FOUNDATIONS?
BILL OF RIGHTS IN THE CONSTITUTION
• Section 9 Right to equality
• Section 10 Right to dignity
• Section 11 Right to life
• Section 16 Right to freedom of expression
• Section 18 Right to freedom of association
• Section 27 Right to access healthcare services
• Section 29 Every child has a right to basic healthcare services

COMPLAINTS OUTSIDE THE DEPARTMENT OF HEALTH
•
•

Consider external mechanisms (legal, independent bodies, professional councils/
boards, unions, advocacy organisations)
If needed, consider disclosing (whistle blowing)

TOOLS AND STRATEGIES
Remember there is no one-size-fits-all approach. The best response depends on
the context and urgency of the matter. You need to act in the best interests of
your patients.
Here are some tips:
• Start as soon as possible
• Gather all the key facts
• Organise to empower yourself and others, there is strength in numbers
• Use mechanisms that exist to improve the health system e.g. complaints
system, the Office of Health Standards Compliance
• Report at the level closest to you (at facility) before escalating it
• Use mortality and morbidity meetings
• Follow up in writing
• Cite relevant patient rights, ethical rules and national core standards
• Document all effort made to improve the situation
• Document all communication made
• Liaise with others (colleagues, patients, organisations)
• You can advise patients to use the complaints mechanism
• Escalate the problem to district or provincial or national level
• Seek external assistance (legal, unions, independent bodies, professional
boards, advocacy organisations)
• Use the four doors of the Protected Disclosure Act, to ensure legal protection
when whistle blowing

NATIONAL HEALTH ACT

AM I PROTECTED IF I SPEAK OUT?
The Protected Disclosure Act provides protection for people who blow the whistle
on conduct that is prejudicial to public interest. You can ensure you are protected by
going through one of the “four doors” when you blow the whistle:
• First Door: disclosure to an employer
• Second Door: disclosure to a legal advisor
• Third Door: disclosure to a regulatory body or independent body
• Fourth door, the “general protected disclosures” is when you go outside the
first three doors because you had good cause i.e.

1. The impropriety is of an exceptionally serious nature;
2. The disclosure has been made to the employer and no action has been
taken within a reasonable period;
3. The employee has reason to believe that the evidence will be concealed
or destroyed if the disclosure is made to the employer and there is no
prescribed regulatory body to approach; or
4. The employee has reason to believe that he or she will be subjected to
occupational detriment.

Check out www.rhap.org.za for a detailed guide, list of resources and organisations
that can assist you with addressing and avoiding healthcare failures.
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Managing the HIV-infected neonate:
A rural doctor’s perspective
To the editor: Continued improvements for
prevention of mother-to-child transmission
(PMTCT) of HIV have dramatically reduced
the number of vertical infections. However, a
number of risk factors for transmission are still
seen. There is an increasing awareness that more should and
could be done to prevent transmission in these cases, and that
targeted early diagnosis (soon after delivery) adds significant
value in some infants to prevent prolonged nevirapine exposure
leading to resistance, allows for rapid initiation of antiretroviral
therapy as per the current guideline, and retains the infant and
mother in care.
Managing HIV-infected neonates is complex. Few
antiretrovirals have dosages for the first 4 weeks of life.
Lopinavir/ritonavir (LPV/solution, Kaletra, Abbott Laboratories,
South Africa) is contraindicated for the first 42 weeks post
conception.[1] With regard to nucleoside reverse transcriptase
inhibitors, zidovudine is the only agent with adequate dosage
information for term and premature infants, there is no dose
for abacavir, and lamivudine dosage is lower than that for older
infants. Nevirapine is safer in neonates, although therapeutic
dosage and need for induction dosage for 2 weeks are uncertain.
In the longer term, Kaletra is superior to nevirapine in infants
regardless of prior nevirapine exposure, although there are few
data in the first 2 - 3 weeks of life, with exposure being lower
than in older infants.[2]
The social issues that have caused poor/incomplete access
to prevention programmes often persist and complicate
management. Many experienced paediatricians grapple with
these issues, and there is currently no consensus on the best
approach.
Rural doctors are often confronted with challenging cases
with respect to initiating neonates and infants on highly active
antiretroviral therapy (HAART) and need to make pragmatic
decisions. At Ceres Provincial Hospital, we have begun screening
for mothers at increased risk of transmitting HIV to their infants
in the labour ward. Their infants are given nevirapine plus
zidovudine for postexposure prophylaxis, and we perform early
polymerase chain reaction (PCR) tests.
We recently identified our first infected neonate. The mother
(a 28-year-old primigravida) booked early and rapid tests
were negative at 8 and 32 weeks. She was retested during
labour, and the rapid HIV test was positive. The mother
received zidovudine, single-dose nevirapine and Truvada in
the labour ward. The baby was delivered through caesarean
section for breech presentation. The mother starting receiving
antiretroviral therapy (ART) the next day. The baby received
zidovudine and nevirapine at birth, and breastfeeding was
commenced. An early diagnostic PCR was fast-tracked by
contacting the National Health Laboratory Service. Fortunately,

the mother was still hospitalised when we received the positive
results; the baby was in its 5th day of life.
We contacted the Medicine Information Centre HIV hotline
for further assistance, and were put in contact with a local
paediatrician experienced in HIV care. As per telephonic
advice, we initiated triple therapy with zidovudine, lamivudine
and full doses of nevirapine on day 6 of life. Kaletra was
prescribed at the appropriate age. The mother was educated
and instructed on how to give ART correctly, and continued
with her own medication and exclusive breastfeeding.
Mother and baby are being followed at the local well baby
clinic and the regional HIV clinic; they attend regularly and are
healthy with no side-effects. The doctor caring for the mother
and infant communicates regularly with the nurses in the
mother’s community. The viral load of the mother and infant
will be measured at 4 months of therapy.
The key lessons learned from this case are shown below:
• Healthcare providers should not be distracted by negative
HIV tests in pregnancy.
• Pregnancy is associated with an increased risk of HIV
acquisition. In addition, we should emphasise safe sex
practices and recommend partner testing.
• Rural doctors and nurses can implement expanded preven
tion and early diagnosis to infants at increased risk.
• There is still a need for point-of-care testing to allow for
rapid management of infants and their mothers.
• Communication between staff at the different service points
is essential to ensure good follow-up care.
• Although immediate access to ART should be the goal,
allowing space and time to come to terms with the diagnosis
may be needed.
• Transfer of infants to specialist centres is unnecessary prov
ided there is a specific doctor or nurse to assume responsibility
for the infant, and specialist advice is readily available.
• There is a need for pragmatic guidelines for the management
of term and preterm infants.
If we are unable to prevent vertical HIV transmission, the next
best option is early recognition and rapid access to therapy.
D Demas,1 H Rabie,2 M F Cotton2
District Health Service (Boland), Ceres Provincial Hospital,
Ceres, South Africa
2
Department of Paediatrics and Child Health, Stellenbosch

University, Tygerberg Hospital, Cape Town, South Africa
1

References
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Anyone can save a life! It’s so simple!
Awake
no Breathing
10177 then Call
and Compress
not

112

If person cannot be woken, is unresponsive,
No breathing or only gasping,
Call for help or send someone to phone
Get / send somone to get a AED deﬁbrillator

start CPR
Attach AED and shock if needed.
Repeat every 2 min.

CHILD: Use one hand
INFANT: Use 2 ﬁngers

push chest
push hard
push fast
continue until
victim wakes up

give 2 breaths after every 30 chest
compressions, if you can...otherwise
just do continuous chest compressions

EMERGENCY NUMBERS:

112

10177 OTHER:

Disclaimer: This algorithm is designed for lay rescuers, ﬁrst responders - trained or untrained. For the sake of clarity, rescuers depicted in this algorithm
are not wearing gloves or using other personal protective equipment. These are recommended in actual emergencies.
EMSSA ARREST Special Interest Sub-group – 2013
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Adult antiretroviral therapy
guidelines 2014
By the Southern African HIV Clinicians Society
G Meintjes (chairperson)
J Black, F Conradie, V Cox, S Dlamini, J Fabian, G Maartens, T Manzini, M Mathe, C Menezes, M Moorhouse, Y Moosa,
J Nash, C Orrell, Y Pakade, F Venter, D Wilson (expert panel members)
Correspondence: Southern African HIV Clinicians Society (sahivsoc@sahivsoc.org)
Disclaimer: Specific recommendations provided here are intended only as a guide to clinical management, based on expert
consensus and best current evidence. Treatment decisions for patients should be made by their responsible clinicians, with due
consideration for individual circumstances. The most current version of this document should always be consulted.

These guidelines are intended as an update to those published in the Southern African Journal of HIV Medicine in 2012. Since
the release of the previous guidelines, the scale-up of antiretroviral therapy (ART) in southern Africa has continued. Cohort
studies from the region show excellent clinical outcomes; however, ART is still being initiated late (in advanced disease) in some
patients, resulting in relatively high early mortality rates. New data on antiretroviral drugs have become available. Although
currently few, there are patients in the region who are failing protease-inhibitor-based second-line regimens. To address this,
guidelines on third-line therapy have been expanded.
S Afr J HIV Med 2014;15(4):121-143. DOI:10.7196/SAJHIVMED.1130

1. Key principles
While many antiretroviral therapy (ART)
guidelines are available inter
nation
ally, the
current guidelines have been written to add
ress issues relevant to southern Africa. The following general
principles underpinned the writing process:
• South Africa (SA) is a middle-income country, whereas
certain other countries in the region are low-income
countries; therefore, affordability was taken into account.
• Only treatment and diagnostic options available in southern
Africa were included.
• We recognised the need to bridge the gap in treatment
recommendations between public and private sector
programmes, considering that many patients transition
between the two sectors for treatment.
• While it is acknowledged that certain recommendations are
aspirational for poorly resourced settings, the unavailability
of diagnostic/monitoring tests should not pose a barrier to
providing ART to those in need.
• There has been a shift to view ART as a means of HIV prevent
ion. The clinical trial evidence base for this exists for
serodiscordant couples; recommendations in this regard
are included in these guidelines and additional data from
randomised community studies are awaited.

2. Goals of ART
The primary goals of ART are to:
• improve quality of life
• reduce HIV-related morbidity and mortality

• provide maximal and durable suppression of viral load (VL)
• restore and/or preserve immune function.
These goals are achieved by suppressing viral replication
completely for as long as possible, using well-tolerated and
sustainable treatment taken with good adherence. With
prolonged viral suppression, the CD4+ lymphocyte count
usually increases, which is accompanied by a restoration of
pathogen-specific immune function. For most patients, this
results in a dramatic reduction in the risk of HIV-associated
morbidity and mortality. It is still unclear whether immune
function ever returns to full normality. Long-term cohorts show
that patients who adhere well to ART have a near-normal life
expectancy.[1]

3. Standard of care
Maximally suppressive ART regimens should be used in HIVpositive individuals to obtain the best results and to prevent
resistance. However, non-suppressive regimens have a role
in HIV prevention, e.g. in the prevention of mother-to-child
transmission (PMTCT) (infant prophylaxis), in post-exposure
prophylaxis (PEP) for healthcare workers following certain lowrisk occupational exposures, and in pre-exposure prophylaxis
(PrEP). Furthermore, these regimens are probably effective in
HIV-negative individuals following low-risk sexual exposures.
For further guidance see:
Southern African HIV Clinicians Society. Post-exposure

prophylaxis. S Afr J HIV Med 2008;9(3):36-45. (An update
will be published in 2015.)
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Table 1. Classes of ARV agents
Class

Abbreviation

Mechanism of action

Specific action

Nucleoside and nucleotide reverse transcriptase inhibitors

NRTIs and
NtRTIs

Reverse transcriptase
inhibition

Nucleic acid analogues mimic
the normal building blocks of
DNA, preventing transcription
of viral RNA to DNA

Non-nucleoside reverse transcriptase inhibitors

NNRTIs

Reverse transcriptase
inhibition

Alter the conformation of
the catalytic site of reverse
transcriptase and directly inhibit
its action

Protease inhibitors

PIs

Protease inhibition

Inhibit the final maturation
stages of HIV replication,
resulting in the formation of
non-infective viral particles

Integrase inhibitors
(also termed integrase strand transfer inhibitors)

InSTIs

Inhibition of viral
integration

Prevent the transfer of proviral
DNA strands into the host
chromosomal DNA

Entry inhibitors

-

Entry inhibition

Bind to viral gp41 or gp120 or
host cell CD4+ or chemokine
(CCR5) receptors

ARV = antiretroviral; CCR5 = C-C chemokine receptor type 5.

4. Antiretroviral (ARV) agents:
Classes and mechanisms of
action
There are currently five classes of ARVs available in southern Africa
(Table 1). The most commonly used ARV agents inhibit one of three
key HIV enzymes required by the virus for intracellular replication:
• reverse transcriptase: essential for completion of the early stages of
HIV replication
• protease: required for the assembly and maturation of infectious viral
progeny
• integrase: required for the integration of proviral DNA into the host
chromosomal DNA.

5. ARV agents currently
available in southern Africa
The ARV agents currently available in southern Africa are
summarised in Table 2. Different fixed-dose combinations (FDCs)
are increasingly being made available. The oldest combination is
zidovudine (AZT)/lamivudine (3TC), but a number of other twoand three-drug FDCs are now available in the region. These FDCs
reduce the burden of multiple pills and may improve treatment
adherence.

6. Indications for initiating ART
Indications for ART initiation are summarised in Table 3. ART initiation
is hardly ever an emergency, unless used for PEP or PMTCT. However,
patients with profound immunosuppression are at significant risk of
opportunistic infections (OIs) and associated mortality, and should
be assessed rapidly and initiated on ART within 1 - 2 weeks once
adherence counselling has been initiated.
In patients with higher CD4+ counts, ART should be deferred
until patients are prepared to commit to long-term treatment and are
maintaining good treatment adherence. However, in eligible patients,
efforts should be made to avoid lengthy indecision that may result in
avoidable clinical deterioration and death.
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6.1 Rationale for these guidelines
6.1.1 CD4+ threshold

All patients with a CD4+ count <350 cells/μL should be advised
and encouraged to start ART without delay. There is clinical
evidence that this reduces mortality: a randomised trial in Haiti
demonstrated reduced mortality and incident tuberculosis (TB) in
patients starting ART at a CD4+ count threshold of <350 cells/µL
(compared with patients waiting to commence therapy at a threshold
of <200 cells/μL).[2]
Evidence is less clear concerning individual patient benefit when
increasing the CD4+ count threshold for ART initiation to 500 cells/μL.
No clinical trial has shown improved patient survival from starting
ART at a CD4+ count >350 cells/μL. Such trials are ongoing.
Some observational data suggest that reduced morbidity and
mortality are associated with starting ART earlier (at CD4+ count
thresholds of ≥500 cells/μL).[3-6] However, these data are derived
from retrospective studies with methodological issues and probable
residual confounding. If there is benefit to patients starting ART at
CD4+ counts >350 cells/μL, the benefit is likely to be small, since HIVrelated events at high CD4+ counts are rare. A randomised controlled
trial (RCT) (HIV Prevention Trials Network 052 (HPTN052)) showed
reduced morbidity but not mortality associated with starting ART
at a CD4+ count of 350 - 550 cells/µL (v. <250 cells/μL).[7] However,
again the absolute benefits were small. Definitive evidence regarding
earlier ART initiation is awaited from ongoing RCTs, including the
START (Strategic Timing of ART; http://clinicaltrials.gov/ct2/show/
NCT00867048) and TEMPRANO (Early Antiretroviral Treatment
and/or Early Isoniazid Prophylaxis Against Tuberculosis in HIVinfected Adults) trials.
However, there is evidence that starting ART at higher CD4+ counts
reduces HIV transmission within couples where one partner is HIVnegative (HPTN052) (see below),[7] and wider ART coverage appears
to reduce the risk of HIV transmission at a community level.[8] Thus,
consideration should be given to starting ART in patients with a CD4+
count of 350 - 500 cells/μL. However, it must be remembered that
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Table 2. Dosage and common adverse drug reactions of ARV agents available in southern Africa
Generic name

Class of drug*

Recommended dosage

Common or severe ADR†

Tenofovir (TDF)‡

NtRTI

300 mg daily

Renal failure, tubular wasting syndrome, reduced bone
mineral density, hyperlactataemia/steatohepatitis (very low
potential)

Lamivudine (3TC)

NRTI

150 mg 12-hourly or 300 mg daily

Anaemia (pure red cell aplasia) (rare), hyperlactataemia/
steatohepatitis (very low potential)

Emtricitabine (FTC)

NRTI

200 mg daily

Palmar hyperpigmentation, hyperlactataemia/
steatohepatitis (very low potential)
Not available as a single drug in SA, only co-formulated.

Abacavir (ABC)

NRTI

300 mg 12-hourly or 600 mg daily

Hypersensitivity reaction, hyperlactataemia/steatohepatitis
(very low potential)

Zidovudine (AZT)‡

NRTI

300 mg 12-hourly

Anaemia, neutropenia, GI upset, headache, myopathy, hyper
lactataemia/steatohepatitis (medium potential), lipoatrophy

Stavudine (d4T)‡

NRTI

30 mg 12-hourly
Note: higher doses for >60 kg are
no longer recommended

Peripheral neuropathy, lipoatrophy, hyperlactataemia/
steatohepatitis (high potential), pancreatitis, HIVassociated neuromuscular weakness syndrome (rare),
dyslipidaemia

Didanosine (ddI)‡

NRTI

400 mg daily (250 mg daily if <60 kg)
taken on an empty stomach (entericcoated formulation preferred)

Peripheral neuropathy, pancreatitis, nausea, diarrhoea,
hyperlactataemia/steatohepatitis (high potential)

Efavirenz (EFV)

NNRTI

600 mg at night (400 mg at night
if <40 kg)

Central nervous system symptoms (vivid dreams, problems
with concentration, dizziness, confusion, mood disturbance,
psychosis), rash, hepatitis, gynaecomastia

Nevirapine (NVP)

NNRTI

200 mg daily for 14 days then
200 mg 12-hourly

Rash, hepatitis

Rilpivirine (RPV)

NNRTI

25 mg daily with food

Rash, hepatitis, central nervous system symptoms (all
uncommon)

Etravirine (ETV)

NNRTI

200 mg 12-hourly

Rash, hepatitis (both uncommon)

Atazanavir (ATV)

PI

400 mg daily (only if ART-naive) or
300 mg with ritonavir 100 mg daily
(preferable)
With TDF, always 300/100 mg daily
and with EFV 400/100 mg daily

Unconjugated hyperbilirubinaemia (visible jaundice in
minority of patients), dyslipidaemia (low potential), renal
stones (rare), hepatitis (uncommon)

Lopinavir/ritonavir
(LPV/r)

Boosted PI

400/100 mg 12-hourly or
GI upset, dyslipidaemia, hepatitis
800/200 mg daily (only if PI-naive).

Darunavir (DRV)

PI

600 mg 12-hourly with 100 mg
ritonavir 12-hourly or 800/100 mg
daily (only if PI-naive)

GI upset, rash, dyslipidaemia, hepatitis (uncommon)
Contains sulphonamide moiety (use with caution in
patients with sulpha allergy)

Saquinavir (SQV)
(rarely used)§

PI

1 000 mg with 100 mg ritonavir
12-hourly, or 1 600 mg with 100 mg
ritonavir daily (only if PI-naive)
Take with a fatty meal, or up to 2 h
after meal

GI disturbance (mild), hepatitis, hyperglycaemia,
dyslipidaemia

Indinavir (IDV)
(rarely used)§

PI

800 mg 12-hourly with 100 mg
ritonavir 12-hourly
No food restrictions
Maintain high fluid intake

Kidney stones, unconjugated hyperbilirubinaemia (visible
jaundice in minority of patients), GI disturbances, hair loss,
hyperglycaemia, headache, dyslipidaemia

Raltegravir (RAL)

InSTI

400 mg 12-hourly

Headache, GI disturbance, hepatitis and rash (rare),
rhabdomyolysis (rare)

Maraviroc (MVC)

CCR5 blocker

150 mg, 300 mg or 600 mg 12-hourly
(doses depends on concomitant
medication and interactions)

Rash, hepatitis, fever, abdominal pain, cough, dizziness,
musculoskeletal symptoms (all rare)
Continued ...
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Table 2 (continued). Dosage and common adverse drug reactions of ARV agents available in southern Africa
ARV = antiretroviral; ADR = adverse drug reaction; NtRTI = nucleotide reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; SA = South Africa; GI = gastrointestinal;
NNRTI = non-nucleoside reverse transcriptase inhibitor; PI = protease inhibitor; ART = antiretroviral therapy; InSTI = integrase inhibitor (integrase strand transfer inhibitor);
CCR5 = C-C chemokine receptor type 5; RTV = ritonavir; FDC = fixed-dose combination; VL = viral load.
*All PIs may be associated with cardiac conduction abnormalities (especially PR interval prolongation). This seldom results in clinically significant effects, but caution should be taken when
coprescribing other drugs that cause delayed cardiac conduction, such as macrolides.
†

Life-threatening reactions are indicated in bold.

ARV combinations to be avoided include:
(i) AZT + d4T (antagonism);
(ii) TDF + ddI (associated with poorer virological and immunological responses and increased toxicity); and
(iii) d4T + ddI (associated with a very high risk for mitochondrial toxicities such as lactic acidosis and peripheral neuropathy).
‡

The following three PIs are recommended for use: LPV/r, ATV/r and DRV/r.
Patients receiving older PIs (e.g. SQV and IDV) should be switched to the recommended PIs (consult an expert if the patient’s VL is not suppressed). We recommend against regimens containing dual
RTV-boosted PIs, as there is no evidence for superior efficacy[9] and more side-effects are likely.
§

PIs are almost always combined with RTV to boost the PI concentration. In rare situations, ATV without boosting is used in first-line therapy. Low-dose RTV is used to ‘boost’ the concentration of other
PIs. It is always used with LPV (in FDC) and is strongly encouraged with all other PIs.

many of these patients are completely well;
starting lifelong medication that needs to be
taken with 100% adherence and which may
have side-effects in some may be a difficult
undertaking.
Consequently, we support an individualised
approach in patients with a CD4+ count of
350 - 500 cells/μL: after a discussion about the
potential benefits, uncertainties, side-effects
and need for impeccable adherence, patients
should only be prescribed ART in this CD4+
range if they are motivated for lifelong ART
with the required adherence. If they do not
yet feel ready, ART should be deferred until
their CD4+ count is <350 cells/μL, with a plan
in place for ongoing follow-up and CD4+
monitoring.
Our guidance, therefore, for patients with
a CD4+ count in the range of 350 - 500
cells/μL is that if the patient has two CD4+
count measurements in this range and is
motivated to start ART, then this therapy
should be commenced. However, if the patient
has a CD4+ count within this range and is not
yet motivated to start lifelong ART, then the
clinician can defer initiation, with follow-up
and 6-monthly CD4+ monitoring planned. If
the CD4+ count is <350 cells/μL, or if there
is any clinical indication (Table 3), then the
clinician should strongly recommend that the
patient does not defer ART initiation.

6.1.2 Treating World Health
Organization stages 3 and 4
All patients with World Health Organization
(WHO) stage 3 or 4 conditions are eligible for
starting ART. In particular, we advise that an
episode of HIV-associated TB (i.e. TB diagnosed at the time of a seropositive HIV test) is
a sufficient criterion for commencing ART, but
not remote episodes of TB when the patient’s
HIV status was unknown. Many observational
studies have shown that TB accelerates HIV
disease progression and increases mortality.[10]
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Table 3. Indications for ART*
Clinical diagnosis (irrespective of CD4+ count)
WHO clinical stage 3 and 4†

ART recommended

Other severe HIV-related disorders, e.g.:‡
• immune thrombocytopenia
• thrombotic thrombocytopenic purpura
• polymyositis
• lymphocytic interstitial pneumonitis

ART recommended

Non HIV-related disorders:§
• malignancies (excluding localised
malignancies)
• hepatitis B co-infection¶
• hepatitis C co-infection

ART recommended

Any condition requiring long-term
immunosuppressive therapy

ART recommended

CD4+ counts
<350 cells/µL

ART recommended

350 - 500 cells/µL (two counts in this range)

ART recommended if patient is ready
and motivated to start

>500 cells/µL

Defer ART

HIV-infected partner in serodiscordant
relationship
Regardless of CD4+ count or clinical
diagnoses

Offer ART and discuss safe sex
(discussion should ideally involve all
partners)

ART = antiretroviral therapy; WHO = World Health Organization.
*Note that EITHER listed clinical diagnoses OR CD4+ strata would be an indication for ART.
See Appendix. Note that symptomatic HIV-associated nephropathy (HIVAN) is a WHO stage 4 condition and therefore a criterion
for starting ART. In many settings it may be difficult to obtain a renal biopsy to confirm the diagnosis of HIVAN, and in such
settings any patient with chronic renal impairment and/or significant proteinuria should be considered as eligible for ART.
†

Specialist input required. Note that this list is not exhaustive – any other severe HIV-related disorder should be considered an
indication for ART.
‡

Specialist input required. Other disorders that may benefit from improvement in immune function should also be considered as an
indication to start ART. Also, given that untreated HIV appears to be a risk factor for vascular disease, patients with symptomatic
vascular disease or diabetes mellitus can be considered for earlier ART.
§

¶

Hepatitis B surface antigen positive (see section 16.5 for recommended ART regimens).

6.1.3 Serodiscordant couples
The HPTN052 trial showed that treating the
HIV-positive partner in a serodiscordant
relationship with ART was associated with
a 96% reduction in transmission risk to the
uninfected partner.[7] Patients who do not meet
other criteria for ART initiation may want to
initiate ART to protect their partner(s). This

DECEMBER 2014, Vol. 15, No. 4 SAJHIVMED

should be encouraged if the patient understands
the need for adherence and is motivated.

6.2 Commencing ART in
patients with TB
Decisions regarding the timing of ART in
patients with TB should be made on the basis
of the CD4+ count.
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• CD4+ count ≤50 cells/µL: ART should be regarded as urgent, with
the aim to start therapy 2 weeks following the commencement of
TB treatment. Three RCTs[11-13] have demonstrated that this approach
reduces AIDS progression and mortality. It is advised to commence
ART after it is clear that the patient’s TB symptoms are improving and
that TB therapy is tolerated.
• CD4+ count >50 cells/µL: ART can be delayed until 8 weeks after
starting TB treatment, but no later. However, if the patient has other
WHO stage 4 conditions, ART should also be initiated 2 weeks
after TB treatment is started. The exception to this is in the case of
cryptococcal meningitis (CM) (see below; defer 4 - 6 weeks from CM
diagnosis). The longer delay before commencing ART in this group
is anticipated to reduce the risk of shared toxicity (as the patient will
then be receiving fewer TB drugs) and to reduce the risk of immune
reconstitution inflammatory syndrome (IRIS) (see section 18). The
aforementioned RCTs did not show a higher risk of AIDS progression/
mortality in this group when ART initiation was delayed until
~8 weeks after starting TB treatment.[11-13]
• There is clinical trial evidence showing that patients with higher CD4+
counts (>= 220 cells/μL) can delay ART until after TB treatment
completion, without excess morbidity or mortality;[14] however, in pro
grammatic settings, the concern is that patients not initiated on ART
during TB treatment may be lost to follow-up in the health system after
TB treatment completion, without starting ART. For this reason, we
support starting these patients on ART during TB treatment as above.
• There are important drug interactions and shared side-effects when
ART is co-administered with TB therapy (section 16.1).
• When ART is commenced, patients should be warned that TB
symptoms or signs may temporarily worsen and new features may
occur in the first 3 months as a result of TB-IRIS.
• Unless contraindicated, co-trimoxazole ( CTX) prophylaxis should
be initiated in patients with HIV-associated TB.
• In patients with TB meningitis (TBM), starting ART immediately
or at 2 months following diagnosis was shown to have similar high
mortality, with more complications in the former. [15] We recommend
starting ART 4 - 8 weeks after TBM diagnosis.

6.3 Starting ART in patients with other OIs
and acute illnesses
With most OIs (e.g. pneumocystis or bacterial pneumonia), if the patient
has a CD4+ count <200 cells/μL, then the clinician should aim to start ART
within 2 weeks of commencing treatment for that infection.[16] In patients
with severe Kaposi’s sarcoma and lymphoma, ART counselling should be
expedited and ART should be initiated as soon as possible. In a patient
diagnosed with an OI in hospital, it is important to ensure referral and
linkage to outpatient services for ART initiation without delay. (Refer to
supplementary material: ‘Starting ART in hospital’ and ‘High-risk patients’.)
For patients with CM, the optimal time to start ART is 4 - 6 weeks
from the time of CM diagnosis. The COAT (Cryptococcal Optimal
ART Timing) trial demonstrated 15% higher mortality in patients
who started ART in hospital 1 - 2 weeks after CM diagnosis than in
those starting 5 - 6 weeks after diagnosis.[17]
Regarding HIV-positive patients admitted to the intensive care
unit (ICU): if the patient is receiving ART, then this should be
continued (through nasogastric tube, if necessary) and only interrupted
if the gastrointestinal tract is not functional (e.g. ileus); if the patient
is not yet receiving ART, then it should not be commenced if the
reason for admission is an acute critical illness or injury. There are

several potential problems associated with commencing ART in this
setting: lack of adequate counselling, gastrointestinal dysfunction,
malabsorption and possible development of resistance. There are no
intravenous options for an ART regimen. In patients admitted to the
ICU for prolonged periods for an HIV-related condition, ART initiation
in the unit should be considered after multiorgan failure has resolved.

6.4 Patient readiness for ART
Patient readiness for therapy is as important as the medical indications
for commencing therapy.
• Conventionally, ART is not initiated at the first visit. Rather, to
accommodate counselling, two or three visits are required, staggered
closely together. Prolonged delays in commencing ART should be
avoided. ART should be delayed only if concerns about adherence
are severe enough to outweigh the risk of HIV disease progression.
• The patient should be provided with details on the following key
information:
• the benefits of ART
• that ART is life-long therapy
• the importance of good adherence
• a list of ART side-effects, including what to do and who to
contact if serious side-effects occur.
• Active depression or substance abuse should actively be detected
and treated.
• A personal treatment plan should be formulated for each patient,
specifying drug storage, strategies for missed doses and how to
integrate taking medication into their daily routine. The patient
must be made aware of scheduling in terms of clinical follow-up.
• Disclosure of HIV status (to a partner and/or other household
members) should strongly be encouraged. This has been shown to
be an important determinant of treatment adherence and assists in
the provision of patient-directed support. Disclosure also identifies
exposed contacts for screening and support. This issue needs to be
handled sensitively in situations where disclosure may have harmful
consequences, particularly for women.
• The patient should be encouraged to join a support group and/or
identify a treatment ‘buddy’. However, neither disclosure nor support
group participation are prerequisites for good adherence in all
patients, and should not be a reason for deferring ART.
• Clinicians should ensure that they have the contact details of each
patient and their treatment buddy.
• Counselling should cover safe-sex practices and address issues
related to reproductive health (i.e. family planning, contraception,
condom use, pregnancy and PMTCT).
(Refer to supplementary material: ‘Common ART misconceptions’,
and ‘Practical measures for monitoring and enhancing adherence and
retention in care ’.)

6.5 ART in primary HIV infection
Several recent studies have suggested that starting ART during
seroconversion is associated with slower subsequent disease pro
gression. A subgroup of patients who started ART during sero
conversion and were treated for 3 years showed virological control
for several years after interrupting ART.[18] We recommend initiating
standard first-line therapy in patients diagnosed during seroconver
sion, if adherence requirements are met. ART should be continued for
at least 3 years, but consideration should be given to continuing lifelong
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ART in these patients. Commencing therapy during seroconversion is
likely to limit the size of the HIV reservoir. Diagnosing seroconversion
is facilitated by having a recent negative HIV test that then becomes
positive on a subsequent test. Otherwise, the following are suggestive:
the compatible clinical syndrome, an indeterminate enzyme-linked
immunosorbent assay (ELISA) test result that then becomes positive on
a subsequent test, and a very high VL.

7. Investigations prior to
starting ART
The following investigations are recommended prior to initiating ART:
• alanine transaminase (ALT)
• full blood count (FBC): avoid AZT if haemoglobin (Hb) is <8 g/dL
• serum creatinine and calculation of creatinine clearance (CrCl): avoid
tenofovir (TDF) if CrCl is <50 mL/min; other nucleoside reverse
transcriptase inhibitors (NRTIs), except abacavir (ABC), require
dose adjustment if CrCl is <50 mL/min (either using the estimated
glomerular filtration rate (eGFR) provided by the laboratory or
calculating using the modified Cockgraft-Gault equation, Table 9)
• urinalysis for proteinuria
• hepatitis B surface antigen (HBsAg)
• CD4+ count
• baseline VL
• syphilis serology
• serum cryptococcal antigen test in patients starting ART at a CD4+
count <100 cells/μL (to screen for early cryptococcal disease and to
initiate pre-emptive treatment if positive).
If HIV diagnosis has been made using two rapid tests performed
outside of a laboratory setting, then we advise confirming the positive
serostatus using a laboratory test prior to commencing lifelong ART. A
detectable VL result would be sufficient (note that it may be undetectable
in <1% of patients not receiving ART, i.e. ‘elite controllers’), but if
unaffordable/unavailable, then an ELISA should be performed.

8. Initial ART regimens for the
previously untreated patient

Either EFV, rilpivirine (RPV) or nevirapine (NVP) may be selected
as the NNRTI; EFV is preferred. Owing to its neuropsychiatric sideeffects, EFV should be avoided in those with active psychiatric illness or
a history of severe psychiatric disease, in night-shift workers and in those
operating heavy machinery or industrial vehicles. NVP should be
avoided in women with a CD4+ count >250 cells/μL and men with a CD4+
count >400 cells/μL who are initiating ART for the first time, because
of the increased risk of rash-associated hepatitis. It should be noted,
however, that this side-effect can occur with any CD4+ count. Clinicians
should consider avoiding NVP in patients who may encounter difficulties
obtaining rapid medical attention should rash or hepatitis symptoms
occur. NVP should also be avoided in patients with pre-existent liver
disease. RPV should not be used in patients with a VL >100 000 copies/
mL, as clinical trials have shown that RPV-based regimens have higher
virological failure rates in patients with higher VLs compared with EFVbased regimens.[20] In patients with a VL ≤100 000 copies/mL, outcomes
are comparable overall with EFV-based regimens, with RPV being better
tolerated.[21] When EFV, NVP and RPV are contraindicated (e.g. after a
life-threatening NNRTI hypersensitivity reaction), raltegravir (RAL) or
a PI could be substituted. Any patient starting an NNRTI should be told
to report a rash, jaundice or symptoms of hepatitis immediately.
A 400 mg dose of EFV was non-inferior in terms of virological
suppression compared with a 600 mg dose in the ENCORE trial.[22] If
there are significant non-resolving central nervous system side-effects,
then the clinician should consider reducing the dose to 400 mg. A
drawback of this is that there are no FDCs containing 400 mg of EFV.
This EFV dose reduction should not be done for patients receiving
TB treatment or who are pregnant, as the efficacy of this dose has not
been studied in these patient groups (EFV concentrations are reduced
in pregnancy).
Etravirine (ETV) use is not advised in first-line regimens, as this
has not been studied in RCTs and the drug has many significant drug
interactions.

8.2 NRTI component of first-line regimen

8.1 NNRTI component of first-line regimen

Any of the following two-drug NRTI combinations are recommended
for use with the NNRTI:
• TDF + emtricitabine (FTC – a cytidine analogue very similar to
3TC – is combined with TDF in an FDC or with the addition of EFV
as a triple-drug combination pill)
• TDF + 3TC
• ABC + 3TC

In accordance with international recommendations, we recommend
the use of a non-nucleoside reverse transcriptase inhibitor (NNRTI)
and two NRTIs as the first-line ART regimen. In comparison with
protease inhibitors (PIs), NNRTIs are better tolerated in the long term
and are at least as potent when combined with an appropriate dual
NRTI combination.[19] In addition, we do not recommend PIs in firstline therapy owing to the associated cost and role in subsequent lines
of therapy. For the same reasons, we do not recommend integrase
inhibitors (integrase strand transfer inhibitors (InSTIs)) in first-line
therapy. However, intolerance or contraindications to NNRTIs may
dictate their use. An affordable InSTI-based first-line regimen may
feature in future guidelines. However, in the interests of harmonising
public and private sector guidelines, our opinion is that NNRTI
first-line regimens are currently preferable. Many patients transition
between the two sectors, and we have advised the use of InSTI in
third-line therapy, as used in the public sector.

We favour regimens that include FDCs and allow once-daily dosing.
TDF is the favoured NRTI to use with 3TC or FTC, as it aligns
with public sector programmes, is widely available as an FDC, and
is very well tolerated. However, patients with a CrCl <50 mL/min
should not start TDF and should rather start ABC. Certain clinical
trials suggest that ABC-containing (v. TDF-containing) first-line
regimens are associated with lower rates of virological suppression in
patients with a baseline VL >100 000 copies/mL.[23,24] However, a recent
meta-analysis shows that virological suppression is equivalent with
ABC- and TDF-containing first-line regimens regardless of baseline
VL.[25] Given this finding, we now recommend that ABC can be used
in patients with a VL >100 000 copies/mL, without concerns regarding
virological efficacy. ABC has been associated with an increased risk of
myocardial infarction in some cohort studies,[26,27] but the association
was not confirmed in a meta-analysis of RCTs.[28] Nevertheless, caution

The preferred first-line regimen is TDF + emtricitabine (FTC) (or 3TC)
+ efavirenz (EFV). There are situations where this regimen cannot be
used and these are discussed below.
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is recommended when considering ABC for patients at significant risk
of, or with established ischaemic heart disease. ABC, which does not
require dose adjustment in renal failure, is specifically recommended
for use in chronic renal failure, as TDF is nephrotoxic and AZT could
aggravate the anaemia of renal failure.
We now recommend that AZT or short-term stavudine (d4T) are
only used in special circumstances in first-line therapy. If both TDF
and ABC are unavailable or contraindicated, then AZT should be used,
provided that the Hb level is >8 g/dL. As it is considerably more toxic
than other NRTIs, d4T is no longer recommended. Nonetheless, there is
still a role for d4T in selected patients, when it is used in the short term
in patients with contraindications to other NRTIs. A common example is
a patient with renal dysfunction and anaemia at baseline, who could be
initiated on d4T for 3 - 6 months if ABC is unavailable, and then switched
to AZT or TDF depending on resolution of the anaemia and/or renal
dysfunction. In addition, if there is a need for concomitant nephrotoxic
medications, e.g. aminoglycosides to treat multidrug-resistant (MDR)TB, then ABC, AZT or short-term d4T are preferable to TDF during
the period of exposure to the other nephrotoxic medication. Patients
usually tolerate short-term d4T well. Severe d4T side-effects, such as
hyperlactataemia, lipoatrophy and other mitochondrial toxicities, typically
occur after 6 months, although peripheral neuropathy can develop earlier.

9. Laboratory monitoring for
ART efficacy
9.1 VL

9.1.1. Timing of VL monitoring
VL monitoring should be performed:
• at baseline (before commencing ART)
• at 3 months after the commencement of ART (This early VL is
desirable to detect adherence problems early, before resistance
develops. A subset of patients who start with a very high VL may
not be fully suppressed at 3 months despite 100% adherence, but
such patients would have had a >2log10 drop in VL from baseline;
therefore, the 3-month result should be interpreted in relation to
the baseline VL. All patients who have a detectable VL at 3 months
should receive additional adherence interventions.)
• at 6 months and thereafter every 6 months. (In patients who have
an undetectable VL for >12 months, and who demonstrate reliable
adherence and follow-up, it may be acceptable to reduce the
frequency of VL monitoring to annually.)
If VL is >50 copies/mL, then the patient should receive counselling and
interventions should be implemented to improve adherence. A repeat
measurement of VL should then be done in 2 - 3 months.

9.1.2 Interpreting VL results
A VL >50 copies/mL while receiving ART should be an indication for
urgent action to improve adherence. A subsequent ART change must be
considered if the patient meets the criteria for a switch to a second-line
ART regimen at the subsequent 2 - 3-month follow-up VL measurement
(section 11, ‘Indications for changing ART’).
VL monitoring is key to the success of ART. Decisions to change
ART made on the basis of virological failure, rather than on clinical or
immunological failure alone, result in better patient outcomes. If the VL
is undetectable, then the virus cannot mutate and develop resistance.
A sustained VL of <50 copies/mL is associated with the most durable
benefit.

Isolated detectable HIV VLs that are <1 000 copies/mL, which are
followed by an undetectable VL, are termed ‘viral blips’ and do not
indicate an increased risk of virological failure.

9.2 CD4+ counts
CD4+ counts should be performed every 6 months. In patients
being monitored with VL measurements, once the CD4+ count is
>200 cells/μL, provided that the VL is suppressed, routine CD4+ testing
can be stopped, as it adds little to management. Data to support this have
recently been summarised.[29] However, if virological or clinical failure
occurs, then a CD4+ count should be repeated, as CTX prophylaxis
should be commenced if the count falls to <200 cells/μL while receiving
ART.

10. Defining ART failure
In resource-limited settings where VLs are unavailable, the WHO
has devised criteria for defining ART failure on the basis of CD4+
count responses or clinical disease progression. Studies have shown
that switching ART regimens using these criteria results in a
significant proportion of patients switching very late (with progressive
accumulation of resistance mutations) and switching inappropriately
(as the CD4+ count response may be poor in some patients, despite
optimal virological suppression).[30]

10.1 Virological criteria for treatment success
Treatment success is defined by:
• a decline in VL of at least 2 log10 from pretreatment levels 3 months
after initiating ART
• a decline in VL to <50 copies/mL within 6 months of commencing
ART, and sustained thereafter.

10.2 Virological criteria for treatment failure
Treatment failure is defined by a confirmed VL of >1 000 copies/mL in
two measurements taken 2 - 3 months apart. Several factors can influence
the measurement of the VL. The decision to alter ART should therefore
be based on the results of repeat testing after 2 - 3 months, following
intensive adherence counselling. Inadequate patient adherence to the
prescribed regimen remains the most common reason for treatment
failure. Other important causes include: prior use of single-dose NVP
for PMTCT; drug interactions that decrease ART concentrations; and
transmitted drug resistance, which is currently uncommon in the
region (<5%).[31]

10.3 CD4+ response
Typically, the CD4+ count increases rapidly in the first month of ART,
by approximately 75 - 100 cells/μL, with a more gradual rise thereafter
(50 - 100 cells/μL/year).[32] Most, but not all, patients achieve a CD4+
count >500 cells/μL after several years of ART, provided that the
VL remains suppressed.[33-35] However, CD4+ responses are highly
variable and may fail to increase despite virological suppression in
about 10 - 20% of patients.[36,37] Such patients have a delayed or absent
CD4+ response to ART despite viral suppression, which is termed an
‘immunological discordant response to ART’. Certain studies suggest
that older patients are at higher risk. There is no evidence that such
patients benefit from a change in ART regimen; therefore, the same
regimen should be continued. CTX prophylaxis should be continued
if the CD4+ count remains <200 cells/μL. There is evidence that the
prognosis of such patients is worse than in those who have a CD4+
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response, but better than that of patients not receiving ART. If patients
with an immunological discordant response to ART are clinically
unwell, then TB or lymphoma should be considered as the cause of
persistent CD4+ lymphopenia.
CD4+ counts may continue to rise or remain stable in the presence
of incomplete viral suppression (which will result in the emergence
of drug resistance) in patients receiving PI-based ART until the VL is
high (approximately ≥10 000 copies/mL).[38]

11. Indications for changing ART
Individual ART drugs may be substituted in the event of toxicity
(section 17), provided that the VL is suppressed or ART was initiated
within the preceding 6 months. Changing the first-line ART regimen
to a second-line regimen is a major step. The drugs used in secondline regimens are often not as well tolerated and are more expensive.
For this reason, clinicians tend to switch to second-line ART after a
prolonged period of virological failure, causing a progressive increase
in the accumulation of resistance mutations. If the VL is detectable, it
is essential to step up adherence interventions, as discussed above. We
advise a switch to a second-line regimen without undue delay when
two VL measurements have been >1 000 copies/mL, preferably with
the measurements taken 2 - 3 months apart, with at least 4 weeks of an
intensified adherence intervention in between. In patients with low CD4+
counts (<100 cells/μL), this process should be expedited.
Some patients have persistently detectable VLs at low levels (200 1 000 copies/mL). If patients have low-level viraemia for a prolonged
period (>1 year), or persistently low CD4+ counts (<100 cells/μL)
together with low-level viraemia despite adherence interventions, then
they should be switched to second-line ART.

12. Second-line ART regimens

12.1 R
 esistance testing for selecting secondline ART
A resistance test at first-line failure should be considered if resources
permit. However, in many settings in the region, this is unaffordable
and/or unavailable. The benefits of such testing include that it may
be able to differentiate between adherence problems (when the
resistance test shows no resistance mutations) and the development of
resistance, and may be informative regarding ETV or RPV mutations
in subsequent third-line regimens. It will help in deciding which
NRTIs to use in second-line therapy, although the recently published
EARNEST (Europe-Africa Research Network for Evaluation of Secondline Therapy) trial shows that even without the use of a resistance test
to decide upon which NRTIs to use in second-line therapy, virological
outcomes are good and equivalent to a PI + RAL regimen.[39]

12.2 R
 ecommended second-line ART
regimen
We recommend a regimen of two NRTIs and a ritonavir (RTV)-boosted
(/r) PI. Boosting of PIs involves the addition of low-dose RTV, which
inhibits PI metabolism, thereby boosting PI plasma concentration and
prolonging half-life. We recommend against the use of unboosted PIs.

12.3 R
 TV-boosted PI in the second-line
regimen
Based on clinical trials demonstrating superior tolerability,[40,41] we
suggest that the preferred PI in second-line therapy should be atazanavir
(ATV) 300 mg/RTV 100 mg daily. The benefits of ATV/r over lopinavir
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(LPV)/r include that it is better tolerated in terms of gastrointestinal
side-effects, has a more favourable lipid profile, and is taken once daily.
Drawbacks of ATV/r are: it cannot be used with rifampicin (RIF)-based
TB treatment; there is no FDC containing RTV registered in SA; RTV
capsules are not heat stable; and there are important drug interactions
with drugs that reduce stomach acidity such as proton pump inhibitors.
An alternative RTV-boosted PI rather than ATV/r should be used in the
following situations:
• patients who do not tolerate ATV/r (e.g. cosmetically unacceptable
jaundice): use LPV/r
• patients who do not own a fridge (to store RTV capsules): use LPV/r
• patients receiving RIF-based TB treatment: double-dose LPV/r
should be used while receiving the TB treatment.
Other RTV-boosted PI options in second-line therapy are LPV/r and
darunavir (DRV)/r. LPV is coformulated with RTV in a heat-stable
tablet (Aluvia) and is the better option in patients without a refrigerator
(other PIs require RTV-boosting with a separate RTV capsule that
ideally requires refrigeration, although RTV capsules are stable at room
temperature for 30 days). This is also an option with RIF when doubledosed.
DRV/r is taken twice daily, currently, and is more costly. When the
400 mg formulation becomes available, the 800/100 mg daily dose will
be a feasible option in second-line ART, with fewer side-effects than the
twice daily dosing.
Indinavir (IDV) is significantly more toxic than other PIs. Saquinavir
(SQV) is less robust in terms of resistance than the three options listed.
IDV and SQV confer no benefit over other options, and are therefore
not recommended.

12.4 Selecting second-line dual NRTIs
Because boosted PIs are robust drugs (i.e. resistance develops slowly)
in PI-naive patients, it is very likely that virological suppression will be
achieved with good adherence, even if the two NRTIs used in secondline therapy are partially compromised by NRTI resistance mutations
(Tables 4 and 5).[42] This is supported by findings of the EARNEST trial,
which showed good virological suppression rates of second-line LPV/r
and NRTI regimens, even in patients with significant NRTI resistance.[39]
Certain NRTI combinations are contraindicated for toxicity reasons
(e.g. d4T + didanosine (ddI), or TDF + ddI). TDF + ABC is not
recommended for second-line ART, as these agents share resistance
mutations. NRTI combinations advised for second-line regimens
include either AZT + 3TC, or TDF + 3TC (FTC can be substituted for
3TC), depending on the likely mutational profile selected during the
patient’s first-line NRTI combination.
Even if 3TC (or FTC) was used in a failed first-line regimen and
may, therefore, have selected for the M184V mutation, which confers
resistance to the agent, 3TC (or FTC) can be reused in second-line
therapy because of the capacity of the M184V mutation to partially
restore susceptibility to AZT, d4T and TDF in the presence of thymi
dine analogue mutations (TAMs), and to partially restore suscepti
bility to TDF in the presence of the K65R mutation. The M184V
mutation also reduces the replicative capacity of the virus.

12.5 Selecting second-line ART in patients
who received a first-line PI regimen
If a patient was receiving a first-line combination of two NRTIs and a
PI (boosted or unboosted), it is best to discuss the choice of second-line
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regimen with an experienced HIV clinician, and to perform a genotype
resistance test. Second-line NNRTI + NRTI regimens are often not
effective in such patients because of NRTI resistance mutations. The
regimen choice is therefore best guided by resistance testing.

13. Third-line ART regimens
Third-line ART (also referred to as ‘salvage’ therapy) is used when a
patient has experienced virological failure on drugs from the NRTI,
NNRTI and PI classes, and has documented PI resistance. Before
considering third-line therapy, adherence interventions should be
intensified, and then adherence checked (e.g. check that pharmacy
refills are all collected over a 6-month period). If there is still no
viral suppression, then a resistance test should be performed to
confirm the presence of resistance to the PI being used in secondline therapy. We advise doing this only after patients have been on a
PI-based second-line regimen for a period of longer than 1 year, as
the development of resistance earlier than this is very uncommon,
unless there has been a medication error (e.g. giving standarddose LPV/r with RIF). The resistance test is very expensive and the
patient must be receiving the failing ART at the time, as ‘wild-type’
HIV is more fit and outgrows the resistant mutant population which
therefore cannot be detected within some weeks after cessation of
ART. However, third-line regimens are also extremely expensive and
are not justified if the patient does not have resistance necessitating
such a switch. Currently, data show that most patients failing secondline regimens in the SA public sector have no PI mutations. In these
patients, improved adherence is required rather than third-line
regimens. The decisions regarding treatment choices in third-line
therapy are complex and need to be guided by resistance patterns
found on resistance testing. It is essential that resistance tests are
interpreted by an expert in conjunction with a full ART history.
In recent years, a number of new drugs for use in third-line ART
have become available (e.g. InSTIs together with newer PIs (darunavir
(DRV) and tipranavir (TPV)) and NNRTIs (ETV and RPV)).[43] These
provide an opportunity for effective viral suppression with third-line
therapy in the majority of patients, provided that adherence is optimal.
DRV, ETV, RPV, RAL (an InSTI) and maraviroc (MVC) are now
registered in SA. No firm recommendations for a generic third-line
regimen can be made and regimen choice should be individualised. An
expert treater should always be consulted. A few guidelines regarding
third-line ART regimens are:
• There is a need for specific adherence counselling in patients
preparing to start third-line ART, with a frank discussion that this
regimen is likely to be their last option for the foreseeable future.
• First-generation NNRTIs (NVP and EFV) have no place in third-line
therapy as they do not impair viral fitness.
• A boosted PI with the broadest resistance profile should be selected
(this is currently DRV).[44] DRV must be used twice daily in this
context (600 mg 12-hourly with 100 mg RTV 12-hourly). LPV may
be used if the drug is still active based on a resistance test (e.g. if the
patient failed second-line ATV therapy).
• The addition of 3TC (or FTC) is recommended as the M184V
mutation that it selects for impairs viral replication. Other
NRTIs (the most active based on resistance testing) should also
be added.
• Consideration of the addition of other salvage drugs (e.g. RAL[45] and/
or ETV[46,47] or RPV) will depend on the results of genotype resistance
testing and cost issues. RAL is preferred because it belongs to an

entirely new class with no risk of cross-resistance from prior ART
exposure in first- and second-line therapy. Because most patients are
not receiving an NNRTI at the time of failing second-line therapy
when a genotype resistance test is typically performed, prior NNRTI
mutations related to first-line NNRTI failure may be archived at this
time. Therefore, it is difficult to be certain from this genotype whether
ETV is compromised; however, data from SA suggest that the majority
of patients who have failed NVP or EFV are still susceptible to ETV.[48]
• We advise against double RTV-boosted PIs.[9]
• If viral suppression is not achieved on salvage therapy, then there is
still benefit in continuing failing ART, because of the residual partial
activity and ‘crippling’ effect of such ART. ‘Crippling’ describes the
fact that mutant viruses often have less replicative capacity. Provided
that the VL can be maintained at <10 000 copies/mL, the CD4+ count
will usually be maintained or even increase.[38]
• MVC (a CCR5 blocker) is a consideration for salvage therapy;
however, it is currently extremely costly and can only be used after
a tropism test demonstrates that the patient’s circulating virus has
sole tropism for the CCR5 coreceptor. We advise only considering
this for a salvage regimen when there is intermediate- or high-level
resistance to all PIs, all NNRTIs and all NRTIs.
For further guidance, consult the Southern African HIV Clinicians
Society ART resistance guideline:
Southern African HIV Clinicians Society. The 2012 Southern

African ARV drug resistance testing guidelines. S Afr J HIV Med
2012;13(4):162-167.

13.1 Stopping ART
Structured treatment interruptions are not advised as they have been
shown to increase mortality (SMART study).[49] Sometimes, patients
need to stop therapy for reasons beyond the control of the patient and
clinician. If life-threatening toxicity occurs (e.g. hepatitis with liver
failure), all drugs should be stopped at once, but in most cases of
toxicity, a continuation of ART should be attempted while switching
the culprit drug to an alternative. If stock-outs occur, it may also be
necessary to stop ART. With PI and InSTI regimens, it is possible to
stop all drugs simultaneously. With an NNRTI regimen, it is necessary
to cover the tail with 5 - 7 days of two NRTIs (not needed if TDF/FTC
are the NRTIs).
We advise against 3TC monotherapy ‘holding regimens’ in patients
who have virological failure. Such regimens can be associated with a
rapid fall in CD4+ count. The objective when prescribing ART should
always be to provide a regimen that is most likely to achieve virological
suppression.

14. Patients who return after
defaulting therapy
We recommend restarting the same regimen if patients return to care
after defaulting therapy. A VL should preferably be performed before
restarting. We then recommend that the VL is measured 3 months
after restarting ART; switching to a second-line regimen should be
considered if the VL is not <1 000 copies/mL at this point. In patients
with multiple episodes of interruption, particularly beyond the first
year of ART, many clinicians would consider switching to a secondline regimen, making the assumption that the multiple interruptions
resulted in first-line resistance. Reasons for defaulting should be
addressed and adherence support increased.
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Table 4. Mutations selected by first-line NRTI combinations*
First-line NRTIs

NRTI mutations selected

3TC or FTC

Select for M184V, which compromises both 3TC and FTC, and slightly impairs the activity of ABC and ddI, but
increases susceptibility to AZT, d4T and TDF

AZT

Selects for TAMs, which may compromise all NRTIs†

d4T

Selects for TAMs, which may compromise all NRTIs
In a minority of patients, d4T may select for K65R, which compromises TDF, ABC and ddI, but increases susceptibility
to AZT

TDF

Selects for K65R, which compromises TDF, ABC and ddI, but increases susceptibility to AZT

ABC

Selects for L74V, which compromises ABC and ddI
May also select for K65R, which compromises TDF, ABC and ddI, but increases susceptibility to AZT
Selects for Y115F, which decreases its susceptibility

NRTI = nucleoside/nucleotide reverse transcriptase inhibitor; 3TC = lamivudine; FTC = emtricitabine; ABC = abacavir; ddI = didanosine; AZT = zidovudine; d4T = stavudine; TDF = tenofovir; TAMs =
thymidine analogue mutations.
*These mutations accumulate with time – the longer the patient has virological failure, the more of these mutations are likely to be selected.
†

The presence of ≥3 TAMs, including M41L and L210W, confer intermediate- to high-level TDF resistance.

Table 5. Choice of second-line NRTIs in relation to
first-line NRTIs used
First-line NRTIs used

Second-line NRTI combination advised

AZT + 3TC

TDF + 3TC*

d4T +3TC

TDF + 3TC* (preferably genotype first,
given the increased risk of K65R on d4T
in subtype C[50])

TDF + 3TC*

AZT + 3TC

ABC + 3TC

AZT + 3TC

NRTIs = nucleoside reverse transcriptase inhibitors; AZT = zidovudine; 3TC = lamivudine;
TDF = tenofovir; d4T= stavudine; ABC = abacavir; FTC = emtricitabine.
*3TC is interchangeable with FTC.

Hospitalisation with an AIDS-defining condition and a CD4+ count
of <50 cells/μL represents another situation where a patient may be
restarted immediately on second-line ART when returning to care
after defaulting; the reason being that the patient is considered to be
at high risk of mortality if restarted on a first-line therapy to which
their virus may be resistant, and that they require a guaranteed effective
ART regimen immediately. This decision should usually be taken by the
clinicians at a hospital level.
Performing a resistance test after the patient has been off ART for
longer than 4 weeks is of limited value, as many resistance mutations are
overtaken by wild-type virus when ART is stopped.

15. Drug interactions
There are many important drug interactions between ARV agents and
other medications, as well as between certain ARV agents themselves.
These interactions occur because of the metabolism of ARV drugs by
cytochrome P450 in the liver and intestine, and the induction or inhibition
of ARVs by this and other enzyme systems and drug transporters.
Some of these drug interactions are discussed in these guidelines (e.g.
the interaction between RIF and NNRTIs, PIs and RAL). The list of all
potential drug interactions is, however, very long and beyond the scope
of this document. Knowledge of drug interactions is constantly evolving.
Clinicians are advised to consult the package inserts of ARV agents and
concomitant medications to assess for drug interactions, in addition to
the following websites, which provide up-to-date information on drug
interactions and the actions required to account for them:
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• University of Liverpool Drug Interactions Charts:
http://www.hiv-druginteractions.org
• University of Cape Town Medicines Information Centre ARV
interactions table:
http://www.mic.uct.ac.za/?page_id=47
We advise that clinicians assess for potential drug interactions
whenever patients start or switch to new ARV drugs or regimens, and
start new concomitant medications. In addition, herbal medications
may also have interactions with ARVs.

16. ART in special populations
16.1 TB

The ART regimen should be modified if necessary for compatibility with
RIF. RIF is a critical component of the TB regimen that substantially
reduces the risk of relapse after completing TB treatment. EFV is the
preferred NNRTI for use with RIF. NVP is an alternative in patients
with contraindications for EFV (e.g. psychosis), but it carries a higher
risk of hepatitis and virological failure when used with RIF.
The plasma concentrations of all boosted PIs are reduced to
subtherapeutic ranges with RIF. Dose adjustment of LPV/r can
overcome this induction (Table 6), but there is a risk of hepatotoxicity.
The patient will require counselling and ALT should be monitored
frequently.
An alternative approach is to replace RIF with rifabutin (RFB).
However, RFB is expensive and not currently widely available at
public sector TB clinics. Also, RFB is not coformulated with other
TB drugs, and the evidence base for RFB in the treatment of TB is
much less substantial than that for RIF.[51] There is also uncertainty
regarding the optimal dose of RFB with boosted PIs; these guidelines
recommend 150 mg on alternate days (Table 7). RFB may be
considered in patients who are not tolerating cotreatment with LPV/r
and RIF-based antitubercular therapy (patients unable to tolerate
the increased LPV/r dose due to hepatotoxicity or gastrointestinal
side-effects) or in ART-experienced patients on an ART regimen
that is not compatible with RIF (e.g. third-line ART with DRV/r). If
RFB is unavailable and adjusted doses of LPV/r are poorly tolerated
in patients receiving second-line ART, then RAL may be substituted
for the PI or triple NRTI therapy may be considered. Triple NRTI
ART is, however, inferior to conventional ART, and RAL is less
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Table 6. ART interactions with RIF and recommendations for co-administration
Class

ARV agent

Interaction

Dose of ART drug with RIF

NRTI

All in class

No significant pharmacokinetic interactions

No dose adjustment required

NNRTI

EFV

Mild reduction in EFV concentrations
In some patients on TB treatment, EFV concentrations
may increase

No dose adjustment required (600 mg nocte)

NVP

Moderate reduction in NVP concentrations with increased
risk of virological failure compared with EFV

Use standard dosing, but omit the lead-in dose phase
and start 200 mg NVP 12-hourly

ETV and
RPV

Marked reduction in concentrations

Do not prescribe concomitantly with RIF

LPV/r

LPV plasma concentrations significantly decreased

The preferable strategy is to double the dose of LPV/r
to 800/200 mg 12-hourly
Alternatively, add 300 mg RTV 12-hourly to standard
dose of two tablets of LPV/r 12-hourly
There is an increased risk of hepatotoxicity with
these strategies
These dose adjustments can be made gradually over
1 - 2 weeks*

All other
PIs

Marked reduction in PI concentrations

Do not prescribe concomitantly

RAL

Reduction in concentrations, but a clinical trial showed that
standard dosing results in adequate virological suppression

No dose adjustment required (i.e. RAL 400 mg
12-hourly)

PI

InSTI

ART = antiretroviral therapy; RIF = rifampicin; ARV = antiretroviral; NRTI = nucleoside reverse transcriptase inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor; EFV = efavirenz;
NVP = nevirapine; ETV = etravirine; RPV = rilpivirine; PI = protease inhibitor; LPV = lopinavir; LPV/r = lopinavir/ritonavir; RTV = ritonavir; InSTI = integrase inhibitor (integrase strand transfer
inhibitor); RAL = raltegravir.
*The double-dosing regimen is preferred as it is better tolerated. Dose adjustments should be continued for 2 weeks after RIF is stopped.

Table 7. Dosing of ARVs and RFB when prescribed concomitantly

16.2 Pregnancy

ARV dose

ARV change

RFB dosage

EFV

None

Increase to 450 mg/day

NVP

None

300 mg/day

ATV or RTV-boosted PIs

None

Decrease to 150 mg every second day

AIDS is the most frequent cause of death in
pregnant women in many southern African
countries,[52] and is a significant cause of
morbidity and mortality in children born to
HIV-positive women. Even where children are
born HIV-negative to HIV-positive mothers,
their mortality is significantly increased.
Traditionally, the focus on HIV and
pregnancy has centred on the transmission
of HIV to children. This has lead to complex
regimens to address concerns about efficacy
and resistance. These guidelines attempt,
where possible, to simplify this approach,
to decrease transmission in both pregnant
and breastfeeding mothers, and facilitate the
continuum of care.

ARVs = antiretrovirals; RFB = rifabutin; EFV = efavirenz; NVP = nevirapine; ATV = atazanavir; RTV = ritonavir;
PIs = protease inhibitors.

Table 8. Shared side-effects of ART and TB treatment
Side-effects

ART

TB treatment

Nausea

AZT, ddI, PIs

Pyrazinamide, ethionamide

Hepatitis

NVP, EFV, PIs
(NRTIs can cause
steatohepatitis)

RIF, INH, pyrazinamide and many
second-line drugs, including
quinolones

Peripheral neuropathy

d4T, ddI

INH, ethionamide, terizidone/
cycloserine

Renal impairment

TDF

Aminoglycosides, RIF (rare)

Rash

NVP, EFV, RAL

RIF, INH, pyrazinamide, ethambutol,
streptomycin and many second-line
drugs, including quinolones

Neuropsychiatric
problems

EFV

16.2.1 NNRTI and PI choice in
pregnancy

Terizidone/cycloserine, quinolones,
INH

ART = antiretroviral therapy; TB = tuberculosis; AZT = zidovudine; ddI = didanosine; PIs = protease inhibitors;
NVP = nevirapine; EFV = efavirenz; NRTIs = nucleoside reverse transcriptase inhibitors; RIF = rifampicin; INH = isoniazid;
d4T = stavudine; TDF = tenofovir; RAL = raltegravir.

robust than a PI in second-line therapy.
Nevertheless, short-term use over 6 months
is probably preferable to treating TB without

RIF, which has a high risk of failure or
relapse. ART and TB medication share many
side-effects (Table 8).

Based on the accumulated evidence, we endorse
the WHO guidance that EFV can be used in preg
nancy and in women who intend to fall preg
nant. This is in contrast to our previous guidance.
The FDA category D classification should be
discussed with women, explaining that this was
based on animal studies; human cohort studies
have not demonstrated an increased risk of
con
geni
tal abnormalities, but that there is a
background low risk of congenital abnormalities
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in all pregnancies, unrelated to drugs.
EFV has been shown to be teratogenic in primates, resulting in
craniofacial abnormalities in exposed offspring. There have been
isolated human case reports of myelomeningocoele (neural tube
defects) in infants following intrauterine exposure to EFV. The drug is
classified by the US Food and Drug Administration (FDA) as a category
D drug, meaning that ‘there is positive evidence of human foetal risk,
but the benefits from use in pregnant women may be acceptable despite
the risk (e.g. if the drug is needed in a life-threatening situation or for a
serious disease for which safer drugs cannot be used or are ineffective).’
It should be noted, however, that data supporting this classification
are not supported by findings in cohorts of pregnant women exposed
to EFV. In a meta-analysis, the incidence of neural tube defects and
all congenital abnormalities among women exposed to EFV in the
first trimester was similar to that of the general population.[53] WHO
guidance is that EFV can be used throughout pregnancy; their review of
current data on EFV safety and risk of teratogenicity is reassuring and,
from a public health perspective, the need for simplicity and the toxicity
associated with NVP are considered to outweigh concerns regarding
unproven risks associated with EFV.[ 54]
Studies have shown that total LPV concentrations are significantly
reduced in pregnancy, but unbound LPV concentrations are not
affected.[55] Therefore, dose adjustment of LPV/r is not recommended
in pregnancy. However, once-daily dosing of LPV/r should not be
used in pregnancy. Similarly, concentrations of boosted ATV are
reduced in pregnancy, but trough concentrations are adequate and
dose adjustments are not recommended in pregnancy.[56] An exception
is in patients who are also receiving TDF, as TDF may reduce ATV
concentrations: ATV/r dose should be increased to 400 mg/100 mg
daily in such patients during the third trimester of pregnancy.
Unboosted ATV is not recommended in pregnancy.

16.2.2 General points
Fertility choices in the context of HIV treatment are complex. Clinicians
should check these choices at every patient visit to minimise risks.
Adequate access to safe and effective contraception should be provided.
For further guidance:
Southern African HIV Clinicians Society. Guideline on safer

conception in fertile HIV-infected individuals and couples. S Afr J
HIV Med 2011;12(2):31-44.
In particular:
• Clinicians should be aware that women may fall pregnant
unintentionally, but that the response may still vary from welcoming
the pregnancy to wanting a termination.
• In general, far too few women in the southern African region receive
prophylaxis for PMTCT. Every effort must be made to ensure rapid
ascertainment of HIV status and access to appropriate PMTCT with
ART.
• SA data suggest that most HIV transmissions to babies occur from
HIV-positive mothers with CD4+ counts <350 cells/μL. Rapid ART
initiation for the mother at this level will have a large effect on both
maternal and child health.
• All pregnant women of unknown HIV status or who were previously
HIV-negative should be offered an HIV test, irrespective of previous
sexual activity, marital status, social group or perceived HIV risk
status. HIV testing should be repeated 3-monthly throughout
pregnancy and breastfeeding. Some studies have suggested a greater
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HIV acquisition risk during pregnancy.
• The study of MTCT is a rapidly evolving field, and international
guidelines should be monitored for major changes.

16.2.3 Recommendations
For women who are HIV-infected and pregnant and not receiving ART,
the following is recommended as the best standard of care in situations
where resources are available:
• All HIV-infected pregnant women should be initiated on triple-drug
ART, if adequately prepared, irrespective of CD4+ count and VL.
• CD4+ count testing and staging must be done quickly and ART
adherence counselling should be accelerated, with the aim to initiate
women on treatment within 2 weeks of the first visit (and more
rapidly in the third trimester of pregnancy). Women who are being
initiated onto ART for PMTCT should ideally be initiated after the
first trimester, but women with a CD4+ count <200 cells/μL or with
severe HIV morbidity should be started in the first trimester.
• Women who elect to breastfeed should continue ART until weaning
has occurred.
• Women with baseline CD4+ counts <350 cells/μL should have their
ART continued lifelong.
• In women with a CD4+ count >350 cells/μL after pregnancy and who
have completed breastfeeding, lifelong ART should be discussed;
if the patient is motivated, she should continue ART lifelong,
otherwise stop safely and continue to have her CD4+ count monitored
(section 13.1).
• If a woman presents during labour and is not receiving ART, singledose NVP should be given to mother and baby, with additional
AZT and 3TC for 1 week, or single-dose TDF/FTC to the mother to
reduce the risk of developing NNRTI resistance (NVP has a very long
half-life). An alternative is to start triple-drug ART.
• Refer to PMTCT guidelines for recommended regimens for the baby.

16.3 Renal failure
16.3.1 ARV dosages

Renal function is estimated either by the modified Cockgraft-Gault
equation (Table 9) or the modification of diet in renal disease (MDRD)
method, which most laboratories report as eGFR. The results of these
formulae differ slightly, but either can be used for clinical management.
For peritoneal dialysis, the dose given with a CrCl <10 mL/min should
be given daily. For haemodialysis, the dose given with a CrCl <10 mL/
min should be given daily, but must be given after dialysis on dialysis
days, to prevent the drug from being dialysed out.

16.3.2 ARV choice and dosing in patients on chronic
haemodialysis
Patients with HIV may develop end-stage renal failure requiring
chronic haemodialysis owing to HIV-associated nephropathy or an
HIV-unrelated cause. In patients on chronic haemodialysis, there are a
number of important ART issues that arise. The NRTI class is eliminated
through the kidneys, and thus doses of most NRTI drugs need to be
adjusted in patients on dialysis (Table 9). Although TDF can be used
in patients on chronic haemodialysis, dosing is once weekly, which
can be difficult for patients to remember. AZT is generally avoided
because of anaemia associated with chronic renal failure. Daily dosages
or the evening doses of a twice-daily regimen of ARVs on the day of
haemodialysis should be given after the haemodialysis session. NNRTI
drugs do not require dose adjustment.
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Table 9. ARV dosage adjustments in renal failure*
CrCl (mL/min)‡§

blood test that can accurately quantify liver
impairment. Child-Pugh class C may require
dose adjustment for the relevant ARVs listed
in Table 10. In general, the combination of
TDF with 3TC (or FTC) and RAL (or EFV,
which can be hepatotoxic) is regarded as the
least hepatotoxic. If the patient has active
hepatitis B, discontinuation of ARVs that have
activity against hepatitis B (TDF, 3TC and
FTC) can cause severe flares of hepatitis.

Drug

10 - 50

<10

Haemodialysis
(dose after dialysis)

Peritoneal
dialysis

TDF

AVOID

AVOID

300 mg once weekly

Unknown

ABC

Unchanged

Unchanged

Unchanged

Unchanged

3TC

150 mg daily

50 mg daily†

50 mg first dose and
thereafter 25 mg
daily†

50 mg first
dose and
thereafter
25 mg daily†

AZT

Unchanged

300 mg daily

300 mg daily

300 mg daily

16.5 Hepatitis B co-infection

d4T

15 mg
12-hourly

15 mg daily

15 mg daily

Unknown

ddI

>60 kg body
weight:
200 mg daily
<60 kg body
weight:
150 mg daily

>60 kg body
weight:
125 mg daily
<60 kg body
weight:
75 mg daily

>60 kg body weight:
125 mg daily
<60 kg body weight:
75 mg daily

>60 kg body
weight:
125 mg daily
<60 kg body
weight:
75 mg daily

NNRTIs

Unchanged

Unchanged

Unchanged

Unchanged

PIs

Unchanged

Unchanged

Unchanged

Unchanged

InSTIs

Unchanged

Unchanged

Unchanged

Unchanged

Hepatitis B is a common co-infection with HIV
in southern Africa, with significant implications
for progression to cirrhosis, as well as for treat
ment options. Clinicians are encouraged to
support current efforts in the region to vaccinate
all children for hepatitis B, and to extend cover
age to eligible adults. Access to vaccination, labora
tory resources and treatment options is limited
to some extent in southern African countries,
and the recommendations below should each be
considered in the light of the local context.
All HIV-positive patients should be screened
for active hepatitis B (limiting screening to
those with liver function abnormalities will
miss many cases, as liver enzymes are often
normal in hepatitis B infection). HBsAg is
an appropriate screening test. Hepatitis B VL
correlates with disease progression and may
be used to monitor antihepatitis B therapy, but
it is expensive and availability is limited.
Hepatitis B/HIV co-infection is associated
with:
• an increased risk of chronic liver disease
• a higher hepatitis B VL
• diminished responses to hepatitis B vaccine
• poorer responses to interferon-alpha
treatment
• an increased incidence of drug-induced
hepatotoxicity (particularly with NVP)
• a flare of hepatitis within 3 months of
commencing ART (due to hepatitis B-IRIS,
which is difficult to differentiate from drug
hepatotoxicity).

ARV = antiretroviral; CrCl = creatinine clearance; TDF = tenofovir; ABC = abacavir; 3TC = lamivudine; AZT = zidovudine;
d4T = stavudine; ddI = didanosine; NNRTIs = non-nucleoside reverse transcriptase inhibitors; PIs = protease inhibitors;
InSTIs = integrase strand transfer inhibitors; eGFR = estimated glomerular filtration rate; NRTIs = nucleoside reverse transcriptase inhibitors.
*This table was developed using: (i) Bartlett JG. Medical care of patients with HIV Infection 2010; (ii) The Sanford Guide to Antimicrobial
Therapy 2012; and (iii) HIV Medicine Association of the Infectious Diseases Society of America. Clinical Practice Guideline for the
Management of Chronic Kidney Disease in Patients Infected With HIV: 2014 Update. Clin Infect Dis 2014;59(9):e96-e138.
Some experts recommend that the lowest available tablet dose of 150 mg 3TC daily be used in patients with advanced renal disease
(creatinine clearance <10 mL/min) and patients on dialysis so as to avoid having to use the liquid formulation of 3TC, and because
of the favourable safety profile and lack of data to suggest 3TC dose-related toxicity.*(iii) This is particularly relevant if the 3TC liquid
formulation is unavailable or not tolerated.
†

The modified Cockgraft-Gault equation:
Creatinine clearance (CrCl)** = (140 - age × ideal weight) ÷ serum creatinine
**For women, multiply the total by 0.85.
‡

Many laboratories report the eGFR calculated using a variation of the modification of diet in renal disease (MDRD) formula. This
result can be used (in place of the calculated creatinine clearance) to make decisions regarding the use of TDF and for modification
of the dose of other NRTIs based on this table.
§

We recommend the following first-line
option for patients on chronic haemodialysis:
• ABC 600 mg daily
• 3TC 50 mg first dose and thereafter 25 mg
daily (on the days when haemodialysis is
performed, the dose should be given after
the haemodialysis session)
• EFV 600 mg nocte.
ATV concentrations are reduced in patients
on haemodialysis to a greater degree than
LPV, and thus ATV is preferably not used in
treatment-experienced patients. LPV/r should
be used with twice daily dosing in patients on
haemodialysis. We recommend an LPV/r-based
second-line regimen with the NRTIs in the
regimen selected after genotype resistance
testing and consideration of issues related to
NRTIs in patients on dialysis as discussed
above. DRV/r and RAL may be used at standard
dosages. It is suggested that patients on chronic
haemodialysis (who generally receive ongoing
medical care in a dialysis unit) are reviewed by

a clinician experienced in ARV management at
least 6-monthly, to monitor treatment efficacy
and side-effects, and to adjust the regimen
when needed.

16.3.3 ARVs in patients with acute
kidney injury (AKI)
In patients with AKI, dosages of NRTI drugs
should be adjusted based on estimated
CrCl calculation (Table 9). TDF should be
interrupted even if it is not thought to be
the cause of the AKI. Once there is clear
evidence that renal function is improving
(creatinine on downward trend), NRTI
dosages should be readjusted to standard
dosages to avoid underdosing. In patients
with AKI who are not yet receiving ART,
initiation is preferably deferred until AKI
has resolved.

16.4 ARV dosages in liver
impairment
Unlike in renal impairment, there is no

Drugs directed against hepatitis B that have no/
minimal antiHIV activity (e.g. entecavir and
telbivudine) are largely unavailable or extremely
expensive in our region. For practical purposes,
the only available therapy is to use ARVs that also
have antihepatitis B activity (TDF + 3TC/FTC).
As with HIV, these drugs suppress hepatitis
B, but do not eradicate it. Effective treatment
prevents or slows progression to cirrhosis.
All patients who are HIV-infected and HBsAgpositive are eligible for ART irrespective of
CD4+ count. The ART regimen should include
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Table 10. Prescribing ARVs in liver impairment
Class

Drug

Prescribing notes

NRTIs

TDF

In patients with chronic hepatitis B, there is a risk of rebound hepatitis when TDF is discontinued

FTC

In patients with chronic hepatitis B, there is a risk of rebound hepatitis when FTC is discontinued or
if hepatitis B resistance to FTC develops

3TC

In patients with chronic hepatitis B, there is a risk of rebound hepatitis when 3TC is discontinued or
if hepatitis B resistance to 3TC develops

AZT

Decrease dose by 50% or double dosage interval if significant liver disease

ABC

Reduce adult dose to 200 mg bd for significant liver impairment. Contraindicated in severe hepatic
impairment

d4T

Use with caution and never combine d4T and ddI in patients with liver disease

ddI

Use with caution: reports implicate use as a risk factor for the development of hepatic
decompensation in patients being treated for cirrhosis due to hepatitis C

EFV

Caution should be exercised in administering EFV to patients with liver disease; therapeutic drug
monitoring should be done if available

NVP

Avoid if significant hepatic impairment or active hepatitis B or C

ETV

Use with caution in severe liver disease (Child-Pugh Class C) as dosage recommendation has not
been established

RPV

Use with caution in severe liver disease (Child-Pugh Class C) as dosage recommendation has not
been established

ATV

Avoid in severe hepatic impairment

LPV/r

LPV is highly metabolised in the liver and concentrations may be increased in patients with hepatic
impairment; therapeutic drug monitoring should be done if available

DRV

Use with caution or avoid if significant liver disease

IDV

Reduce unboosted adult dose to 600 mg 8-hourly if significant hepatic impairment

SQV

Avoid: there have been reports of worsening liver disease and development of portal hypertension
after starting SQV in patients with severe liver disease

InSTI

RAL

No dosage adjustment necessary in mild-to-moderate hepatic insufficiency

CCR5 blocker

MVC

Concentrations likely to be increased with hepatic impairment

NNRTIs

PIs

ARVs = antiretrovirals; NRTIs = nucleoside reverse transcriptase inhibitors; TDF = tenofovir; FTC = emtricitabine; 3TC = lamivudine; AZT = zidovudine; ABC = abacavir; bd = twice daily;
d4T = stavudine; ddI = didanosine; NNRTIs = non-nucleoside reverse transcriptase inhibitors; EFV = efavirenz; NVP = nevirapine; ETV = etravirine; RPV = rilpivirine; PIs = protease inhibitors;
ATV = atazanavir; LPV/r = lopinavir/ritonavir; DRV = darunavir; IDV = indinavir; SQV = saquinavir; InSTI = integrase inhibitor (integrase strand transfer inhibitor); RAL = raltegravir;
CCR5 = C-C chemokine receptor type 5; MVC = maraviroc.

TDF and 3TC (or FTC). Using 3TC without including TDF leads to
hepatitis B resistance in 80 - 90% of patients after 5 years of treatment.
If a patient meets the criteria for switching to a second-line ART
regimen (to treat HIV), this combination (TDF + 3TC/FTC) should be
continued to suppress hepatitis B infection, as interruption of TDF and/
or FTC/3TC has been associated with flares of life-threatening hepatitis.
The second-line ART regimen should be shaped around these two drugs
in consultation with an experienced HIV clinician. NVP should be
avoided in patients with hepatitis B co-infection.
In patients with hepatitis B and renal dysfunction, the use of TDF
may be considered with dosing frequency adjustment based on CrCl
(see package insert) and more frequent creatinine monitoring. If renal
dysfunction is severe or renal function deteriorates with TDF, then 3TC
monotherapy (with or without pegylated interferon-alpha, which is
very costly) should be considered.

16.6 Malaria
There are several drug interactions between antimalarials and ARVs:
Artemether-lumefantrine (Coartem) can safely be administered with
NVP. EFV significantly lowers the concentrations of artemether (and its
active metabolite) and lumefantrine, which is likely to increase the risk
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of failure of therapy. There is no clear guideline on how to overcome this
interaction, but some experts recommend repeating the 3-day course
of Coartem (i.e. treat for 6 days). Boosted PIs dramatically increase
the plasma concentrations of lumefantrine, but a dose reduction is
not recommended, as the toxicity threshold of lumefantrine seems
to be high. Close monitoring for toxicity is recommended when
coadministering artemether-lumefantrine with ART.
Quinine concentrations are significantly decreased by LPV/r,
probably owing to induction of metabolism by RTV. It is likely
that quinine concentrations will also be reduced by EFV and NVP;
therefore, quinine should be avoided in patients receiving PIs or
NNRTIs. Patients with severe malaria should receive artesunate, if
this is available, and those with milder malaria should be treated with
artemether-lumefantrine.
Among drugs used for chemoprophylaxis, there are no clinically
significant pharmacokinetic interactions between ARVs and meflo
quine or doxycycline. However, mefloquine and EFV both cause
frequent neuropsychiatric side-effects; therefore, doxycycline is the
preferred chemoprophylactic agent for patients receiving EFV.
There are several interactions with atovaquone-proguanil (Malanil).
Atovaquone concentrations are reduced by PIs and EFV. It is also
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likely that NVP decreases atovaquone concentrations. Proguanil
concentrations are also reduced by PIs and EFV. Use of atovaquoneproguanil is therefore best avoided in patients receiving PIs or NNRTIs.

17. ARV toxicity monitoring and
management
Currently recommended ART is generally well tolerated. Many adverse
drug reactions are mild and occur only in the first few weeks of therapy.
If toxicity does not resolve or is severe, then the offending drug should
be substituted as indicated below. It is important to ensure that the VL
is suppressed before substituting a single drug for toxicity, otherwise
resistance may develop to the new drug, consequently compromising
future regimens. However, single-drug substitutions can be done in the
first few months of ART without measuring the VL, as the VL may take
up to 6 months to suppress.
It is rarely necessary to stop the entire ART regimen due to toxicity.
It is advised to switch only the culprit drug and continue the rest of
the ART regimen. In certain life-threatening situations (e.g. hepatitis
with liver failure or lactic acidosis), it may be necessary to cease use of
all ARVs.

•

•

17.1 Haematological toxicity
Cytopenias occur commonly in HIV infection without exposure to
ART. Patients receiving AZT, d4T or CTX may experience abnormalities
in their FBCs. Significant bone marrow toxicity from CTX generally
only occurs with high doses used for treating OIs. Patients receiving
prophylactic CTX rarely develop isolated neutropenia. FBC monitoring
is necessary with AZT; this should be performed monthly for 3 months,
then after 6 months of therapy and thereafter if clinically indicated (it
is unusual to see haematological toxicity occurring after 6 months). The
main problem arising from AZT use is anaemia and neutropenia; platelet
counts generally rise with use of the drug. Management guidelines are
provided in Table 11. Macrocytosis is usual with d4T and AZT therapy;
there is no need to measure vitamin B12 and folate concentrations
unless there are other indications that these may be deficient.
Pure red cell aplasia, which presents with severe anaemia and low
reticulocyte production index, has rarely been associated with 3TC.
A bone marrow examination should be performed to confirm the
condition. Parvovirus B19 infection should be excluded (a polymerase
chain reaction (PCR) test should be requested on blood sent in an
ethylenediaminetetra-acetic acid (EDTA) tube).

•

•

•

•

17.2 Hepatotoxicity
• Liver function tests (LFTs) should be performed at ART initiation and
the measurement intervals should be tailored thereafter to individual
drug regimens. The full panel of LFTs is expensive; therefore, it is
recommended that only ALT is monitored, as this is the most sensitive
indicator of drug-induced liver injury (DILI). The full LFT profile
should be requested in patients with symptoms suggestive of hepatitis.
All ARV classes have been associated with hepatotoxicity – most
commonly NNRTIs. NRTIs very rarely present with acute hepatitis.
Mild ALT elevations occur very commonly and usually transiently with
many drugs in general. ALT elevations >5× the upper limit of normal
(ULN) are significant in the absence of symptoms. In the presence of
symptoms of hepatitis, ALT elevations >2.5× ULN are significant.
• Ideally, in patients starting NVP, ALT should be monitored at 2, 4, 8
and 12 weeks after initiation. If monitoring is performed, a system
should be in place to obtain the result and contact the patient;

•

•

routine ALT monitoring makes little sense in settings where the
result will only be available when the patient is seen in 2 - 4 weeks,
or where the patient cannot be contacted. It is essential to educate
all patients starting NVP about the symptoms of hepatitis (nausea,
vomiting, anorexia, malaise, jaundice and right-upper-quadrant
pain) and drug rash, which is frequently associated with hepatitis.
Hepatitis often follows the rash after about 10 days. If such
symptoms develop, ALT should be determined urgently.
Hepatotoxic drugs should be discontinued at high levels of LFT
abnormality (Table 12) or at lower levels if any symptoms of hepatitis
appear and an alternative ARV agent substituted. Rechallenge may
be considered in selected cases; a specialist should be consulted. If
hepatitis occurs together with a rash or fever, or with other systemic
involvement, then rechallenge with NNRTIs, ABC or CTX should
not be attempted.
Prolonged use of NRTIs, especially d4T and ddI, may cause fatty
liver. Typically, ALT concentration is more significantly elevated
than AST, and the concentrations of canalicular enzymes (gammaglutamyl transferase (GGT) and alkaline phosphatase (ALP))
are more elevated than those of the transaminases. Non-tender
hepatomegaly may be present. Ultrasound or computed tomography
(CT) imaging may show decreased hepatic density. The condition is
not benign and fibrosis has been reported with long-term ddI use.
Patients should be advised to avoid alcohol. Patients receiving d4T
or ddI should be switched to safer NRTIs.
In patients with severe hepatitis or jaundice, the international
normalised ratio (INR) and serum glucose should be assessed, as well
as features of hepatic encephalopathy (i.e. features of hepatic failure).
If the concentration of canalicular enzymes is more significantly
elevated than that of ALT, or if conjugated bilirubin is elevated,
an ultrasound of the liver should be conducted to exclude biliary
obstruction.
Isolated unconjugated hyperbilirubinaemia (drug-induced Gilbert’s
syndrome) is associated with certain PIs (IDV and especially ATV).
In this case, all other LFTs are normal and the patient has no
other symptoms of hepatitis. Although this is a benign condition
(it does not reflect liver injury, but isolated competitive inhibition
of the enzyme in the liver which conjugates bilirubin), it is often
cosmetically unacceptable to patients.
Patients with underlying hepatitis B or C infection may experience a
flare of hepatitis when ART is commenced, as a consequence of IRIS.
Hepatitis B can also flare when ARVs that have activity against it
(TDF, 3TC and FTC) are discontinued or when hepatitis B resistance
develops.
Many other drugs can cause hepatotoxicity, notably antiTB agents
(including prophylactic isoniazid) and azoles. CTX is an uncommon
cause of hepatitis, often as part of a systemic hypersensitivity reaction.
Recommendations for the management of DILI in patients receiving
TB treatment have been published by the Society in 2013:
• Jong E, Conradie F, Berhanu R, et al. Consensus statement:
Management of drug-induced liver injury in HIV-positive patients
treated for TB. S Afr J HIV Med 2013;14(3):113-119.

17.3 Hyperlactataemia
This side-effect has become less common with fewer patients starting
ART with d4T and with the use of lower doses of d4T. It can also occur
occasionally with AZT, but clinicians should be aware that this side-effect
can occur with all other NRTIs, although it is very rare with ABC, TDF,
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Table 11. Guidelines for managing haematological toxicity (mainly
AZT-induced)
Hb (g/dL)

>8:
Monitor

7.0 - 7.9:
Repeat 4 weeks
Reduce AZT 200 mg bd
or consider switching
from AZT

6.5 - 6.9:
Repeat 2 weeks
Consider switching
from AZT

<6.5:
Switch from
AZT

Neutrophils
(× 109/L)

1.0 - 1.5:
Repeat
4 weeks

0.75 - 0.99:
Repeat 2 weeks

0.50 - 0.74:
Repeat 2 weeks
Consider switching
from AZT

<0.5
Switch from
AZT

AZT = zidovudine; Hb = haemoglobin; bd = twice daily.

Table 12. Guidelines for managing hepatotoxicity
Elevation
ULN*

<2.5 × ULN

2.5 - 5 × ULN

>5 × ULN

ALT

Monitor

Repeat at 1 week

Discontinue relevant
drug(s)

ALP

Monitor

Repeat at 2 weeks

Ultrasound; consider
biopsy

Bilirubin

Repeat at
1 week

Discontinue relevant
drug(s)

Discontinue relevant
drug(s)

ULN = upper limit of normal; ALT = alanine transaminase; ALP = alkaline phosphatase.
*Any elevations with symptoms of hepatitis (nausea, vomiting, right upper quadrant pain) should be regarded as an indication
to stop the relevant drugs.

3TC and FTC. Mildly elevated lac
tate is not
uncommon in patients treated with NRTIs, but is
generally asymptomatic. Asymptomatic elevated
lactate does not predict the development of lactic
acidosis; it is therefore unnecessary to monitor
levels in asymptomatic patients.
• Lactic acidosis is a serious, rare,
potentially fatal side-effect of NRTIs, most
commonly associated with d4T, particularly
when combined with ddI. Symptomatic
hyperlactataemia without acidosis is more
common, but seldom seen with the safer
NRTIs that are currently recommended.
• The combination of d4T and ddI is
associated with a high risk of symptomatic
hyperlactactaemia or lactic acidosis, particu
larly in pregnancy. This combination should
therefore be avoided.
• Symptoms are nonspecific and include
nausea and vomiting, abdominal pain,
dyspnoea, fatigue and weight loss.
• Risk factors for hyperlactataemia include:
• female gender
• obesity
• the use of NRTIs for >6 months
• the development of NRTI-induced
peripheral neuropathy or fatty liver.
• A raised lactate of >5 mmol/L together
with metabolic acidosis confirms the
diagnosis of lactic acidosis. Low serum
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bicarbonate (<20 mmol/L) is the most
sensitive marker of acidosis. Associated
abnormalities include elevated AST and
ALT, lactate dehydrogenase and creatinine
kinase. Treatment is supportive.
The management of symptomatic hyper
lactataemia depends on lactate and bicarbonate
concentrations:
• Lactate <5 mmol/L and bicarbonate
>20 mmol/L: NRTIs should be switched
to agents less frequently associated with
hyperlactataemia: TDF/ABC + FTC/3TC.
Symptoms and serial lactate should be
monitored for several months (lactate levels
decrease slowly over weeks).
• Lactate >5 mmol/L and bicarbonate
>15 mmol/L: Patient should be admitted
and NRTIs should be discontinued. If the
patient is on an NNRTI regimen, then a
boosted PI should be added. If the patient
has already failed an NNRTI and is on a
boosted PI, then RAL and/or ETV should
be added, if available, or the patient should
be continued on the boosted PI only. When
lactate has normalised, the patient should be
switched to TDF/ABC + 3TC/FTC, as above.
• Lactate >5 mmol/L and bicarbonate
<15 mmol/L: The patient should be
admitted, preferably to an ICU, and NRTIs
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should be discontinued. If the patient is on
an NNRTI regimen, a boosted PI should be
added. If the patient has already failed an
NNRTI regimen and is receiving a boosted
PI, then RAL and/or ETV should be
added, if available, or the patient should be
continued on a boosted PI only. Bicarbonate
replacement is controversial, but most
experts would use this strategy to partially
correct severe acidosis. Broad-spectrum
antibiotics are recommended as sepsis can
mimic NRTI-induced lactic acidosis (this
can be discontinued if procalcitonin is
normal). On recovery, all NRTIs should be
avoided in future regimens, although some
experts would recommend a trial of safer
NRTIs with lactate monitoring, as above.
For further guidance:
Southern African HIV Clinicians Society.
Guidelines for the prevention, diagnosis
and management of NRTI-hyperlactataemia
and lactic acidosis. S Afr J HIV Med
2006;7(1):8-15.
The potential of NRTIs to cause elevated
lactate varies (from most likely to least likely):
d4T/ddI > AZT > TDF/FTC/3TC/ABC

17.4 Dyslipidaemia
• PIs, with the exception of unboosted ATV,
can cause fasting hypertriglyceridaemia and
elevated l o w - d e n s ity lipoprotein (LDL)
cholesterol. Boosted ATV is associated with
less severe dyslipidaemia; d4T can cause
mild hypertriglyceridaemia, and EFV can
cause elevated total cholesterol and mild
hypertriglyceridaemia.
• Diet and lifestyle modification should
always be advised. Diet is more effective
for controlling hypertriglyceridaemia than
hypercholesterolaemia. Other cardiovascular
risk factors should be addressed.
• If patients receiving PIs develop dyslipidaemia that warrants lipid-lowering
therapy, then they should be switched to
boosted ATV, if possible, rather than adding
therapy for the dyslipidaemia. Switching the
PI to RAL is another option, because RAL
has a favourable lipid profile. However, RAL
should only be used in a regimen with two
other ARVs known to be fully active.
• Marked hypertriglyceridaemia (>10
mmol/L) can cause pancreatitis and
requires urgent treatment with diet, fibrates
and switching to boosted ATV (fibrates
can be stopped after 1 month, followed by
reassessment). Indications for statin therapy
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in HIV-positive patients should be the same as in HIV-negative
patients, according to the Framingham heart disease risk score.
Many statins have interactions with PIs that can lead to potentially
toxic statin concentrations, with the exception of pravastatin and
fluvastatin. Atorvastatin concentrations are significantly raised by
PIs, but low doses (e.g. 10 mg daily) can be used with monitoring
for symptoms of myalgia. Lovastatin and simvastatin should not be
coadministered with PIs, as their concentrations are dramatically
increased and severe rhabdomyolysis has been reported.
• We suggest assessing lipids after 3 months on a PI regimen. If normal
at this stage, reassessment should be performed only in those with
other cardiovascular risk factors.

17.5 Lipodystrophy
• Long-term ART use may cause changes in body fat distribution
(lipodystrophy). This can present with fat accumulation (visceral
obesity, breast enlargement, ‘buffalo hump’ or lipomata) or
subcutaneous fat loss (lipoatrophy, most noticeable in the face, limbs
and buttocks), or with both forms of lipodystrophy.
• The thymidine analogue NRTIs (AZT and especially d4T) are
associated with fat loss.
• Lipoatrophy improves when d4T/AZT are substituted with TDF or
ABC, but resolution is very slow and often incomplete; therefore, it is
important to recognise lipoatrophy early or, better still, to use NRTIs
that are not associated with the condition.
• Previously, PIs were thought to be the cause of lipohypertrophy.
However, more recent studies have shown that all classes of ARVs are
associated with fat gain to the same extent. Furthermore, longitudinal
studies comparing HIV-negative people with HIV-positive people on
long-term ART have demonstrated that the extent and distribution
of fat gain are similar. A systematic review of RCTs concerning
switching ARVs for fat accumulation failed to show any benefit.[57]
These data indicate that fat gain is a consequence of treating HIV
rather than a drug-specific side-effect. Telling the patient that the
ARVs are causing fat gain is not only incorrect, but may result in
the patient discontinuing ART. The appearance of the fat gain is
particularly unsightly when accompanied by subcutaneous fat loss.
• There is no good evidence to support the switching of ARVs in
patients with fat accumulation. Healthy diet and exercise should
be advocated, as in the HIV-negative population. Surgery should
be considered in selected cases with focal fat gain (e.g. those with
prominent ‘buffalo humps’). Metformin modestly reduces weight
and improves insulin resistance in patients with the metabolic
syndrome or isolated dysglycaemia.
• Visceral fat accumulation is associated with insulin resistance and
dyslipidaemia. Other cardiovascular risk factors should be addressed
in all patients.

17.6 Hypersensitivity
• Rash with NNRTIs is common (more severe and frequent with NVP)
in the first 6 weeks of therapy. If the rash is accompanied by systemic
features (e.g. fever, elevated ALT or hepatitis), mucosal involvement
or blistering, then the NNRTI should be discontinued immediately
and rechallenge must not be performed as these are features of lifethreatening reactions. If the rash is mild and occurs without these
features, then the NNRTI can be continued and the rash can be
treated symptomatically with antihistamines, and possibly topical
steroids. Systemic steroids should not be used.

• In patients who develop mild rashes during the low-dose NVP
lead-in phase (200 mg daily), the dosage must not be increased
to 200 mg 12-hourly until the reaction has resolved. This ‘treatthrough’ approach is only acceptable if the patient can be observed
carefully, otherwise NVP should be substituted.
• There is a possible cross-reaction between NVP and EFV, although
most studies report no evidence of this. It is acceptable to substitute
EFV for NVP in the event of hypersensitivity, unless the reaction
was severe. There are hardly any data on substituting NVP for EFV
in the event of hypersensitivity; therefore, this substitution is not
recommended.
• ABC hypersensitivity is primarily a systemic reaction occurring
within the first 8 weeks of therapy in ~3% of cases. Fatalities
may occur on rechallenge. Therapy must be discontinued and
never reintroduced. The manifestations of hypersensitivity include
fever, rash, fatigue and abdominal or respiratory symptoms. If
there is any doubt concerning the diagnosis (e.g. if the patient
has a cough with fever), then the patient should be admitted for
observation. Symptoms progress if hypersensitivity is present. The
hypersensitivity reaction has been shown to occur on a genetic basis,
being confined to people with the HLA-B*5701 allele, which is very
uncommon in Africans. It is thus less frequent in patients of African
descent. If testing is affordable and available, this allele should be
excluded prior to using ABC.
• Other ARVs, notably RAL and DRV, can occasionally cause
hypersensitivity rashes, including life-threatening rashes.
• CTX is a common cause of cutaneous and systemic hypersensi
tivity reactions, indistinguishable from hypersensitivity reactions
to ARVs. CTX should be interrupted when treating mild suspected
NNRTI cutaneous hypersensitivity rashes, and permanently
discontinued if severe hypersensitivity reactions occur.

17.7 Nephrotoxicity
Analysis for serum creatinine and urine proteinuria must be performed
at baseline in all patients to detect subclinical renal disease, as there is an
increased risk of renal failure in HIV infection due to a variety of causes. The
dose of NRTIs needs to be adjusted in renal failure (Table 9). In a minority
of patients, TDF may cause a tubular wasting syndrome (including wasting
of phosphate and potassium). If patients receiving TDF develop muscle
weakness or other muscle symptoms, then potassium and phosphate
levels must be assessed. TDF can also cause acute renal failure, but this is
uncommon. TDF should be discontinued immediately in patients with
acute renal failure and should generally never be restarted (switch to ABC
or another NRTI). Consider recommencing with careful monitoring
when the renal failure has resolved only if an alternative cause of renal
failure is established and TDF was considered not to have contributed.
We recommend that it is essential to estimate the CrCl before
commencing TDF, which should not be used if the eGFR or CrCl is
<50 mL/min. For patients receiving TDF, creatinine should be monitored
at 3 months, 6 months and then 6-monthly thereafter. In high-risk patients
(particularly those with coexistent hypertension or diabetes), creatinine
should also be checked at 1 and 2 months. Long-term use of TDF with
other nephrotoxic agents (e.g. aminoglycosides or non-steroidal antiinflammatory agents (NSAIDs)) should be avoided. Where TDF is avoided
because CrCl is <50 mL/min at baseline, it may be possible to switch to
TDF at a later point if renal function improves. This is often the case where
patients had diarrhoea or other OIs at the time of ART initiation.
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17.8 Neuropsychiatric toxicity
AZT and RAL frequently cause headaches when started, but this usually
resolves. EFV frequently causes neuropsychiatric effects in the first few
weeks of therapy, typically presenting with insomnia, vivid dreams and
dizziness. Both dysphoria and euphoria may occur. Fortunately, these
features subside in the majority of patients within the first 4 - 6 weeks.
Psychosis may occasionally occur. If the neuropsychiatric effects of EFV
are not tolerated, then the patient should be switched to RPV, NVP (if
the CD4+ count is <250 cells/μL in women or <400 cells/μL in men; if
virologically suppressed, then EFV can be switched to NVP at higher
CD4+ counts as this is not associated with increased risk of rash-associated
hepatitis), lower dose EFV (400 mg daily) or RAL. Patients starting EFV
should be warned about these symptoms, and reassured that they resolve
in most patients continuing the drug, but if not, that an alternative can
be substituted.

17.9 Dysglycaemia
The older PIs, notably IDV, may cause diabetes. However, the newer
PIs (ATV, DRV and LPV) do not. EFV, AZT and d4T are associated
with small increased risks of dysglycaemia. Visceral fat gain, which
occurs to a similar extent with all ARV classes, is associated with insulin
resistance. Blood glucose should be assessed serially in these patients as
part of a cardiovascular risk assessment.

17.10 Gynaecomastia

are severe. For paradoxical TB-IRIS, prednisone can be commenced at
a dose of 1.5 mg/kg/day and weaned over 4 weeks, but a longer course
may be required if symptoms recur on weaning. Steroids should not be
used in patients with Kaposi’s sarcoma. Practical guidance for TB-IRIS
management has been published.[61]

19. Support and counselling
The patient should be informed about the benefits of ART and that
side-effects are usually minor and transient, or manageable. The
patient should be given a treatment plan, specifying the reasons
for commencing therapy and the drugs to be used (with names and
details including the appearance of each drug, when and how they
are to be taken, and a brief indication of anticipated side-effects and
toxicity).
Adherence in the order of ≥90% is required for virological
suppression. Poor adherence results in the development of drug
resistance. There is a bell-shaped relationship between adherence
and resistance: patients with very poor resistance may not acquire
resistance because of insufficient drug pressure to select for resistance.
The patient should be encouraged to discuss drug-related issues with
his/her clinician.

20. Prophylaxis in patients
receiving ART
20.1 OIs

Gynaecomastia involves the development of breast tissue in men. This
is not related to lipodystrophy. It may be bilateral or unilateral. Serum
testosterone should be measured and replacement therapy given if this
is low. Gynaecomastia is most consistently associated with EFV, so
suppressed patients should be switched to RPV or NVP.

The use of appropriate prophylaxis (primary or secondary) is essential
in patients initiating ART. In general, prophylaxis can be discontinued
once the CD4+ count has increased to 200 cells/μL (but certain minimal
durations of prophylaxis apply for secondary prophylaxis – local and
international guidelines should be consulted).

18. IRIS

20.2 Isoniazid preventive therapy (IPT)

Approximately 10 - 20% of patients who start ART with advanced
immunosuppression experience clinical deterioration during the first
months due to IRIS. Two forms are recognised:
• Unmasking IRIS occurs in patients who have an unrecognised OI
when ART is initiated, and who then present with exaggerated
inflammatory features of that infection during early ART due to it
being ‘unmasked’ by recovering immunity.
• Paradoxical IRIS occurs in patients who are being treated for an
OI when they start ART, but who develop an immune-mediated
worsening or recurrence of features of that infection after starting ART.

A recent clinical trial conducted in SA showed that IPT has an additive
effect with ART in preventing incident TB in HIV-positive patients.[62]
There was a 37% reduction in incident TB when patients receiving ART
were prescribed IPT (v. placebo) for 12 months. This benefit applied
irrespective of tuberculin skin test (TST) status, and the trial included
patients established on ART. All patients receiving ART should be
considered for IPT and screened for active TB using a symptom screen[63]
– defer IPT and investigate for active TB if any of the four symptoms
(current cough, fever, night sweats or weight loss) are present. Consider
sputum TB culture in all patients with a CD4+ count <200 cells/μL
before IPT initiation where feasible. In patients receiving IPT, monitor
for neuropathy and hepatitis symptoms. Routine ALT monitoring is
not indicated. The duration of IPT depends on TST and ART status as
outlined in Table 13.

IRIS is most frequently described in association with TB and CM. Skin
conditions such as molluscum contagiosum and Kaposi’s sarcoma
may also worsen due to IRIS. The diagnosis of IRIS can be difficult,
mainly because there is no confirmatory diagnostic test. Diagnosis
relies on recognition of the characteristic clinical presentation,
ensuring that OIs are correctly diagnosed, and excluding alternative
causes for deterioration, such as drug resistance (e.g. MDR-TB). Case
definitions for TB and cryptococcal IRIS have been published.[58,59] It
is important to ensure that the underlying OI is treated appropriately.
ART should be continued, unless IRIS is life-threatening (e.g.
neurological involvement in TB-IRIS with depressed level of
consciousness). Corticosteroids have been shown to reduce morbidity
and improve symptoms in paradoxical TB-IRIS,[60] and can be used
in mycobacterial and fungal forms of IRIS when other causes for
deterioration have been excluded, and particularly when IRIS features
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Table 13. Indications for and duration of IPT
TST

Pre-ART

On ART

Not done

IPT for 6 months

IPT for 12 months

Negative

IPT not indicated

IPT for 12 months

Positive

IPT for at least 36 months

IPT for at least 36 months

IPT = isoniazid preventive therapy; TST = tuberculin skin test; ART = antiretroviral therapy.
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Supplementary material
S1. Starting ART in hospital

Starting ART in eligible patients in an inpatient setting can be
considered in certain circumstances, and should strongly be
considered during prolonged hospitalisation, where adherence,
toxicity management and other support can be directly provided.
However, limited data have shown what many experienced clinicians
predicted: that patients who are initiated on ART within hospital
have high default rates. This may be due to several factors: patients
who wait to become severely ill and enter hospital may still have high
levels of denial; they may be too ill to take in adherence counselling;
and discharge may not be managed well. The clinician must carefully
weigh up the high risk of deferring ART in terms of mortality and
morbidity, and the risk for the individual patient of default, which
cannot be predicted easily.
If a patient is considered for initiation in hospital, the following
should be attended to:

S1.1 In hospital
• Before discharge, the patient must understand the reasons for ART
initiation.
• If the patient is too ill or not mentally competent, then a caregiver
and/or family member who will act as a directly observed therapy
supporter should be involved.
• Care should be exercised regarding ART drug interactions with
concomitant medication.

S1.2 On discharge

• Give very clear ART clinic directions, with a referral letter and details
of documentation needed by the clinic.
• Patients should be encouraged to attend the ART clinic as soon as
possible for an appointment and should be informed of reasonable
clinic appointment waiting times.
• Sufficient medication must be provided to last until the ART clinic
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visit.
• These patients are often discharged on newly initiated TB treatment;
few programmes as yet offer integrated TB/ART clinical services,
and the need for separate clinical visits should be explained carefully.
• Discharging patients directly into the care of adequately counselled
family members can be invaluable.

S2. High-risk patients
Patients who are at high risk for early mortality, IRIS and ART sideeffects include patients with:
• a low body mass index, anaemia and low albumin levels
• newly diagnosed OIs, especially TB and CM
• low CD4+ counts.
These patients should be initiated on ART as quickly as possible after
any underlying OIs have been addressed (note the specific guidelines
regarding ART timing in TB and CM in the guidelines), and should
be counselled about the risk of IRIS, which may be misinterpreted as
a sign of ART side-effects. Ideally, patients should have access to rapid
referral systems, in the events of experiencing complicated IRIS or
side-effects.
In addition, patients with any of the following are at high risk of
default or inadequate adherence:
• uncontrolled depression
• poverty
• ambivalence about their HIV status
• distrust of the formal health sector
• lack of home support or high levels of community stigma
• alcohol or other substance abuse
• postpartum women.
Adherence issues are addressed in the Southern African Antiretroviral
Resistance Treatment Guidelines, and include: attention to treating
mental illness and substance use; giving access to support groups;
addressing potential workplace-related issues including drug toxicity
issues; additional counselling if denial is an issue; honest discussions
about alternative health providers and churches that may undermine ad
herence; better postpartum integration of women/child HIV services;
and actively linking poorer patients to poverty alleviation programmes.

adherence, and may potentiate the hepatic toxicity of ART and other
hepatic pathology. However, data do not support the commonly held
notion that alcohol speeds up the progression to AIDS, nor is there
any evidence that moderate alcohol use has any negative effect on the
health of HIV-positive individuals. Local guidelines for the general
population around responsible alcohol use should be followed;
prohibition is not advocated.
• Disclosure is a prerequisite for ART. This myth probably followed
early experiences with highly rationed ART, where all possible
adherence strategies were aggressively pursued to optimise
outcomes, and bringing in a ‘treatment buddy’ was required to
access ART. However, it became a form of punishment by some
unsophisticated counsellors and clinicians, often under the pretext
of preventing transmission, through making HIV status public.
This tactic is almost certainly illegal and is certainly unethical, and
while disclosure may assist patients with support and adherence,
this should be suggested and based on the patient’s individual
circumstances. Forced disclosure can result in violence at the
hands of a partner or community, and undermines confidence in
confidentiality within the entire health system. Patients should
be counselled about the pros and cons of disclosure, and assisted
through the process as needed.
• Unprotected sex causes virological failure. This myth probably emerges
from a convoluted understanding of the transmission of resistant
virus. Theoretically, unprotected sex with someone who is failing
ART may allow for the passage of resistant virus, but this is unusual.
Patients should be counselled about safe sex; however, unprotected
sex itself will not result in virological failure.

S4. Practical measures for monitoring and
enhancing adherence and retention in
care
The success of an individual’s ART hinges on how well the tablets are
taken. At least 90%, preferably more, of treatment doses need to be
taken as prescribed and gaps in therapy avoided in order to prevent
the development of resistance. Most people will need support in
maintaining high levels of treatment adherence. The areas below
reflect adherence measures that are evidence based and should be in
place for all those receiving ART.

S3. Common ART misconceptions

S4.1 Causes of poor adherence

• You cannot take ART if you do not have food available. None of the
commonly used first- and second-line options have meaningful food
restrictions (although RPV should be taken with food). Patients
should be warned that their appetite may return and that this
may even be uncomfortable. However, food insecurity should be
managed actively through rapid referral, and this should never be a
reason to delay ART initiation.
• Doses need to be taken at precisely the same time each day. This
myth was especially prevalent in the earlier days of ART, with
anecdotes of patients returning to clinic in despair, after having
interrupted their therapy for several weeks after missing a dose
due to oversleeping by an hour. Encouraging patients to establish
a routine helps with adherence, but delayed dosing is rarely a
problem, even if out by many hours. Most of the drugs have long
half-lives, and patients should be told simply to take their dose once
they remember to do so.
• You must never drink alcohol again. Heavy alcohol use may affect

These are often complex and linked to social issues. Common causes
include:
• Inadequate treatment literacy. Most HIV programmes have
extraordinary adherence rates compared with other chronic
diseases; this is largely due to efforts to ensure that patients
understand HIV. If a patient fails therapy, some examination of the
preART counselling may be merited.
• Side-effects. Side-effects are a very common reason for patients to
default therapy. A careful history of often subtle but distressing
side-effects (bad dreams, sleepiness, poor concentration, nausea,
loss of appetite, change of body shape), in conjunction with a work
history (shift work in particular) may allow for drug substitutions.
Subtle lipoatrophy changes from d4T and AZT are often not taken
seriously by healthcare providers, until disfiguring. Regular enquiry
and immediate drug substitutions where possible should form part
of every healthcare worker encounter.
• Depression and other mental illnesses. Undiagnosed or undertreated
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•

•

•

•

depression and other mental illness (the
frequency of major depression is twice as high
in HIV-positive subjects than in matched
HIV-negative subjects) may undermine
adherence. Patients with depression usually
respond well to an antidepressant medication
in combination with non-pharmaceutical
interventions. If they do respond, then the
medication should be given for at least 6
months.
Poverty and food insecurity. Both of these
have been related to poor adherence and
increased missed clinic visits. Patients often
lose their jobs due to ill health during the
period leading up to ART initiation, and
should be encouraged to return to the
job market as soon as feasible or to seek
support. This may lead to moving away
from the ART clinic, and referral must be
facilitated. Access to available grants, social
support and employment non-governmental
organisations (NGOs) may provide
additional support.
Work-related issues. These include shift work
and the ability to visit clinics on weekdays.
They are a major cause of poor adherence.
Long clinic waiting times, including
monthly pick-ups, may render maintaining
employment untenable, especially with an
unsympathetic employer. Clinicians should
try to encourage clinics to be flexible, run
smoothly for healthy patients, and provide
3 - 6-monthly pharmacy refills.
Substance use. Excessive alcohol use may
cause significant problems with adherence.
In addition, other recreational drugs may
cause problems in certain parts of the
country, and use fluctuates according to
availability and fad.
Social problems. These include stigma and
poor social support networks. Perceived
stigma is correlated with poor adherence;
this may manifest in a fear of tablets
being found, an inability to solicit family
or partner support, or anxiety regarding
an employer, neighbours or a community.
Social support groups may assist.

S4.2 Pretreatment preparedness

Anyone commencing ART needs to be prepared
for treatment. This can be done on a one-toone basis or in a group session, by a trained
doctor, nurse or counsellor. While treatment
preparation involves imparting information on
HIV and ART to the patient, sessions should
also include identifying an individual’s barriers
to therapy (e.g. depression, alcohol use, nondisclosure or food security (Table S1)) and
addressing any misconceptions about ART.
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Ask the patient to mark how well they have taken their medication in the last month:
0 means no treatment taken; only 10 is perfect.
Any other score identifies an adherence issue and should be addressed.
Fig. S1. An example of a visual analogue scale.
Calculate the number of claims/times that the patient has collected medication since the start
of ART (or from 12 months prior to the current date if the patient has received ART for some
years).
E.g. a patient who started ART on 15 July 2011 had collected medication a total of 30 times
according to the medical aid between then and June 2014.

Divide by the number of complete months since the start of ART until the current date (or 12
months if only using the preceding year).
E.g. there are 35 complete months between July 2011 and June 2014. The calculation would
be 30/35 = 0.86.

Express as percentage.
E.g. 0.86 x 100 = 86%
This is lower than what is ideal and should trigger adherence support.

Fig. S2. Calculating pharmacy refill adherence.

Table S1. Possible reasons for poor adherence
Individual

Provider

Medication

Depression
Alcohol or substance use
Non-disclosure
Adolescence
Pregnancy
Food insecurity

Stock-outs
Inaccessible clinics (both in
place and time)

High pill burden
Frequent dosing (>once per day)
Adverse effects

The minimum information should include:
• that ART is beneficial, but it is lifelong
therapy
• the importance of excellent adherence to
tablet-taking and to care
• side-effects of the current regimen, and a
plan for what to do and who to contact if
serious side-effects occur.
A flipchart to highlight key points in treatment
preparedness session can be accessed at:
http://sahivsoc.org/topics?page=1&curre
ntFilter=Adherence%20and%20HIV%20
Drug%20Resistance.
This information can be given over two to
three sessions around the time of treatment
commencement.

S4.3 On-treatment monitoring
Adherence must be monitored during therapy.
Ideally both subjective and objective adherence
should be assessed at every visit.
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Two easy subjective measures include selfreport (asking the number of doses missed in the
last 3 days or 1 week) or a visual analogue scale
(Fig. S1). Subjective methods are not sensitive
(most people do not admit to missing doses), but
are specific (if a missed dose is noted, adherence
issues are very likely and should be addressed).
Pharmacy refill is a reliable method of assessing
adherence. Most medications are refilled
monthly and assessing how many months of
medication are collected over a fixed period (6
or 12 months) is a sensible way of determining
adherence (Fig. S2). Couriering medication
unfortunately removes this method of
assessment.

S4.4 Using VL
There is a growing body of evidence to show
that resuppression of VL after an initial raised
VL on treatment is possible in 56 - 68% of
individuals. Any raised VL after >3 months
on ART should be treated urgently and an
adherence intervention must be implemented.

GUIDELINE

This intervention would include exploration of adherence practices and
further education on viral resistance and failure. Any issues from Table S1
that were not completely addressed should be identified, and disclosure to
at least one other person who could act as a treatment supporter should
actively be encouraged. A pillbox or other reminder system should be
implemented, if not already in use. ART should be dispensed monthly, to
allow more frequent contact with ART staff, until the VL is <50 copies/mL.
Ideally, a VL measurement should be repeated 2 - 3 months after
commencing this adherence intervention.

S4.5 Noticing if patients miss visits
Each provider should have a system in place in order to notice when a
patient misses a visit or does not collect their ARVs. Rapid follow-up
within a few days of a missed visit with a phone call or a home visit by a
counsellor may serve to prevent a gap in treatment.

S4.6 Watching for high-risk groups
Be aware that certain subsets of people are at higher risk of poor
adherence and loss to follow-up. These include pregnant women,
children and adolescents, and the mentally ill (including those who
are depressed). These groups should be monitored more closely and
managed actively.
This may include monthly attendance to see a counsellor for
additional support and monitoring of adherence, or referral to
specific support groups or services (e.g. Mothers to Mothers to Be,
Alcoholics Anonymous, an adolescent-friendly clinic or psychological
services), as appropriate.

S4.7 Practical adherence tools
Tools such as pillboxes, diaries and setting alarms may help patients to
remember to take their medication. Having an emergency supply of a
single dose on hand (e.g. in the handbag or workbag) may be useful
for situations when patients have unexpected delays in getting home.
Medicine formulations and trade names may change, and patients
should be educated to recognise the generic name of their current
regimen to avoid confusion.
Additional adherence and resistance educational resources from
the Southern African HIV Clinicians Society are available at: http://
sahivsoc.org/topics?page=1&currentFilter=Adherence%20and%20
HIV%20Drug%20Resistance
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Appendix: WHO stage 3 and 4
conditions (2006 revision)
WHO stage 3 conditions
• Unexplained severe weight loss (>10% of presumed or measured
body weight)
• Unexplained chronic diarrhoea persisting for longer than 1 month
• Unexplained persistent fever (intermittent or constant for longer
than 1 month)
• Persistent oral candidiasis
• Oral hairy leukoplakia
• Pulmonary TB (current)
• Severe bacterial infections (e.g. pneumonia, empyema, pyomyositis,
bone or joint infection, meningitis, bacteraemia, severe pelvic
inflammatory disease)
• Acute necrotising ulcerative stomatitis, gingivitis or periodontitis
• Unexplained anaemia (<8 g/dL), neutropenia (<0.5 × 109/L) and/
or chronic thrombocytopenia (<50 × 109/L).

WHO stage 4 conditions
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

HIV wasting syndrome
Pneumocystis pneumonia
Recurrent severe bacterial pneumonia
Chronic herpes simplex virus infection (orolabial, genital or
anorectal of more than 1 month’s duration, or visceral at any site)
Oesophageal candidiasis (or candidiasis of trachea, bronchi or lungs)
Extrapulmonary TB
Kaposi’s sarcoma
Cytomegalovirus infection (retinitis or infection of other organs)
CNS toxoplasmosis
HIV encephalopathy
Extrapulmonary cryptococcosis including meningitis
Disseminated non-tuberculous mycobacteria infection
Progressive multifocal leukoencephalopathy
Chronic cryptosporidiosis
Chronic isosporiasis
Disseminated mycosis (extrapulmonary histoplasmosis, cocci
dio
mycosis)
Recurrent septicaemia (including non-typhoidal salmonella)
Lymphoma (cerebral or B-cell non-Hodgkin’s)
Invasive cervical carcinoma
Atypical disseminated leishmaniasis
Symptomatic HIV-associated nephropathy
Symptomatic HIV-associated cardiomyopathy
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Background. In the face of increasing HIV/AIDS prevalence in subSaharan Africa, we evaluate the effectiveness of ‘doublegloving’ during surgery as a means of protecting the surgeon operating on patients with a known or unknown HIV status.
Methods. A prospective study was conducted to determine the rate of glove puncture and intraoperative injury in categories of
patients with known positive, known negative or unknown HIV status.
Results. The surgeon and the first assistant double-gloved in all the 1 050 procedures performed between 2009 and 2013, and
a total of 8 400 surgical gloves were used. Sixty-nine patients (6.6%) were HIV-positive, 29 patients (2.8%) were HIV-negative,
and the HIV status was unknown for the remaining 952 patients (90.7%). The overall glove puncture rate in the study was 14.5%.
The glove puncture rate was 0%, 31% and 15% for HIV-positive, HIV-negative and HIV status unknown, respectively, and this
difference was statistically significant. The mean operating time in the group with glove punctures was 148 min (95% confidence
interval (CI) 135 - 161), while mean operating time in the group without glove puncture was 88 min (95% CI 84 - 92).
Conclusion. Double-gloving offers protection against intraoperative injury. Knowing the HIV status of the patient offers
additional protection to the operating surgeon. While we recommend routine double-gloving for surgeons working in HIVprevalent patient populations, we also advocate for the routine screening for HIV in all surgical patients.
S Afr J HIV Med 2014;15(4):144-147. DOI:10.7196/SAJHIVMED.1050

Surgical gloves were originally developed to
protect the patient from organisms on the
physician’s hands.[1] Recently, the protection of
physicians and other medical personnel from the
percutaneous transmission of HIV, hepatitis-B
virus and other pathogens by direct contact with infected patients
has become a major concern of the medical community.[2-6] Since
medical history and examination cannot reliably identify all
patients harbouring blood-borne pathogens, universal precautions
during exposure to blood and body fluids are now mandatory.
Intact surgical gloves can help to prevent HIV transmission, but
breaches in glove material may expose operating room staff to risk
of infection, particularly if there are cuts or abrasions on the skin.
Breached gloves do not only indicate the potential for infection via
the skin, but also indicate the possibility of needlestick injury and
thus inoculation with infected blood.[6,7]
There have been numerous reports on the rising prevalence
of HIV infection in subSaharan Africa, especially in Nigeria.
[8,9]
The reason for this rising prevalence has partly been due to
the widespread use of antiretroviral drugs, which has increased
the life expectancy of HIV-infected patients. Stemming from
this increasing prevalence, it is expected that more HIV-infected
patients will be presenting with conditions needing surgical
intervention in the near future, thus increasing the surgeon’s
exposure to this group of patients. Owing to lack of clear guidelines
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and comprehensive policy formulation on patients with HIV
infection,[8-10] patients undergoing surgery in Nigeria and many
other African countries are not routinely screened for HIV.
Coupled with this is the lack of a full complement of protective
armamentaria against HIV infection for surgeons who are working
in low-resource countries such as Nigeria, leaving them more
vulnerable to contracting this disease from their patients.
The principle for most practising surgeons in this region is to
take full universal precautions while performing surgery on all
patients, as if they are already infected with HIV. The problem
with this attitude is that taking full precautions when operating
on all patients is likely to become a routine exercise that may
be taken for granted. It is therefore questionable if the routine
application of universal precautions can offer maximum
protection to surgeons practising in such an environment. If a
patient is known to be HIV-infected, the attending surgeon will
definitely take more-than-routine universal precautions while
performing surgery.
It is believed that part of the additional precautions to be
taken while carrying out surgical operations on patients with
HIV/AIDS infection is for the surgeon to ‘double-glove’ – wear
two standard gloves on each hand. While this is common
practice, there are few data on the rate of surgical glove
puncture while performing surgery on patients of known or
unknown HIV status. Several studies have shown that double-
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Methods
This prospective study was carried out at the
General Surgery Unit of Obafemi Awolowo
University Teaching Hospitals Complex
(OAUTHC), comprising the Ife Hospital
Unit (IHU) in Ile-Ife, and the Wesley Guild
Hospital (WGH) in Ilesha, both in the southwestern region of Nigeria. The hospitals serve
as referral centres to the rural and semi-urban
agrarian communities in this part of Nigeria,
covering a population of ~7.7 million people.
The study period spanned a 4-year period
from March 2009 to March 2013. With
ethical approval from our institutional ethics
board, consecutive patients with elective or
emergency general surgical procedures were
recruited into the study. The patients were not
routinely screened for HIV status as part of the
study, but where there was clinical indication
to do so, patients were screened accordingly.
This meant that there were three categories
of patients in terms of HIV status: negative,
positive and unknown. The HIV status (or lack

of knowledge thereof) of the patient was made
known to the operating surgeon and all other
theatre staff. However, only the surgeon and
the first assistant were included in the study.
The gloves used in all surgical cases were made
of latex, and the surgeon and the assistant
double-gloved in all the cases.
After surgery, the used inner and outer
gloves were tested separately in accordance
with the water-infusion method of the
Food and Drug Administration to detect
perforation.[7] The gloves were filled with
1 000 mL of water and were suspended
from the occluded cuff 5 ft (15.2 m) from
the ground. The digits were pressurised
differentially when a volume of water was
squeezed into each one, and were observed
for perforations. With this technique, even
minute punctures were detected. In addition,

at the end of the surgical procedure, an
independent observer inspected the hands
of the surgeon and the first assistant for the
presence of blood or body fluids as evidence
of a break in the integrity of the latex gloves.

Results
A total number of 8 400 surgical gloves used in
1 050 surgical procedures were analysed. The
surgeons double-gloved during all the surgical
procedures performed (Table 1). Breast lump
excision was the most common surgical
procedure, accounting for 142 cases (13.5%).
Table 2 outlines the indications and surgical
procedures performed on the HIV/AIDSpositive patients. Pyomyositis (n=18 (26%))
and appendicitis (n=10 (14.5%)) were the
most common surgical conditions in the HIV/
AIDS patients. As a result, incision, drainage

Table 1. Types of surgical procedure performed during the study period
Type of surgical procedure

n

Percentage (%)

Breast lump excision

142

13.5

Appendectomy

89

8.5

Uncomplicated inguinal herniorrhaphy

86

8.2

Simple mastectomy and axillary dissection

68

6.5

Thyroidectomy

60

5.7

Surface lump excision

48

4.6

Right hemicolectomy and ileo-transverse anastomosis

40

3.8

Splenectomy

30

2.9

Colostomy closure

25

2.4

Exploratory laparotomy for drainage of intraperitoneal abscess

24

2.3

Others

438

41.7

Total

1 050

100

Table 2. Indications and surgical procedures performed on HIV/AIDS-positive patients
Diagnosis

Procedure

Frequency,
n (%)

Duration
(min)

Glove status

Pyomyositis

Incision and drainage

18 (26)

30

No puncture

Acute appendicitis

Appendectomy

10 (14.4)

70

No puncture

Peripheral lymphadenopathy

Excision biopsy

8 (11.6)

30

No puncture

Ruptured appendicitis and gangrenous
caecum

Right hemicolectomy and ileo-transverse anastomosis

7 (10.2)

120

No puncture

Spontaneous primary peritonitis

Exploratory laparotomy drainage of abscess

11 (15.9)

80

No puncture

Typhoid ileal perforation

Exploratory laparotomy and closure of ileal perforation

3 (4.4)

75

No puncture

Obstructive jaundice secondary to
tumour of head of pancreas

Triple bypass

2 (2.9)

125

No puncture

Uncomplicated inguinal hernia

Inguinal herniorrhaphy

1 (1.5)

60

No puncture

Parotid gland tumour

Superficial parotidectomy

1 (1.5)

180

No puncture

Breast cancer

Modified radical mastectomy

1 (1.5)

160

No puncture
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gloving protects the surgeon from bloodborne diseases more than a single glove, and
this has led to routine use of double-gloving
by operating surgeons.[11-13] Studies on the
effect of awareness of patient’s HIV status on
the rate of perforation and puncture of the
operating glove during surgery remain sparse.
We examined whether awareness of the HIV
status of a patient by the operating surgeon
affects the glove puncture rate. We also assess
the efficacy of double-gloving in preventing
glove puncture and perforation injury while
operating on patients with or without HIV
infection.
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and appendectomies were the most common surgical procedures
performed on these patients. Out of the 1 050 patients operated on
during the study period, 98 patients were tested for HIV infection
based on clinical suspicion, and 69 patients (6.8%) tested positive. The
remaining 952 patients (88%) were not tested (Table 3).
The overall glove puncture rate in this study was 152 (14.5%) across
the three groups of patients. In the group of patients who were HIVinfected, no glove puncture was recorded. The glove puncture rate
was 9 (0.86%) in the group of patients who tested negative for HIV,
and 143 (13.6%) in the group with an unknown HIV status (Table 3);
the difference in these rates was statistically significant (p<0.001). The
mean operating time in the group with a punctured glove was 148 min
(95% confidence interval (CI) 135 - 161), while mean operating time
in the group without glove puncture was 88 min (95% CI 84 - 92).

Table 3. Analysis of glove puncture and HIV status*
Glove puncture during surgery,
n (%)
HIV status

Punctured

Not punctured

Total, n (%)

Not known

143 (15)

809 (85)

952 (100)

Negative

9 (31)

20 (69)

29 (100)

Positive

0 (0)

69 (100)

69 (100)

Total

152 (14.5)

898 (85.5)

1,050 (100)

* Overall p<0.001.

The pattern of glove puncture in the surgeon and assistants’ hands is
shown in Table 4. The surgeon’s left-hand outer glove was the most
punctured (n=127), accounting for 12.1% of the total glove punctures
recorded in the study. The most common site of glove perforation was
on the index finger of the left hand (n=114), accounting for 76% of all
perforations recorded. The second most common was the left middle
finger (n=11), accounting for 7.3% of total perforations (Table 5).

Discussion
Glove perforation is relatively common during surgery. The overall
glove puncture rate per numbers of patients operated upon was
152 (14.5%) (Table 3), while the overall glove perforation observed
per total number of gloves used was 197 (18.8%) (Table 4), which
is consistent with perforation rates reported in other studies, with
the frequency ranging from 18 to 61% during various surgical
procedures.[11-14] The rate of glove puncture has been extensively
docu
mented in different operative scenarios, including singlegloving and double-gloving.[13,15] The highest frequencies of glove
puncture have been reported in orthopaedic, trauma and thoracic
surgery; this is likely to be because in these fields the surgeon handles
sharp fractured bones or bony structures.[12,16,17] The rate of glove
puncture in hand and foot surgery has also been documented.[18,19]
Studies on glove puncture rates while operating on HIV-infected
patients were largely lacking in the literature. In 1987, the Centers
for Disease Control issued guidelines, called ‘universal precautions’,
designed to minimise the risk of transmission of HIV in the

Table 4. Pattern of glove puncture injury in surgeon and assistant
Punctured, n

Glove area
Surgeon left hand
Surgeon right hand
1st assistant left hand
1st assistant right hand

Percentage (%)

Not punctured, n

Percentage (%)

Outer

127

12.1

923

87.9

Inner

36

3.4

1 014

96.6

Outer

13

1.3

1 037

98.8

Inner

1

0.1

1 049

99.9

Outer

14

1.3

1 036

98.7

Inner

1

0.1

1 049

99.9

Outer

4

0.4

1 046

99.6

Inner

1

0.1

1 049

99.9

197

18.8

-

-

Total

Table 5. Digits most frequently involved in the puncture injury
Digit

Frequency, n

Percentage of total (%)

Percent of punctured finger (%)

Index

114

10.9

76.0

Middle

11

1.0

7.3

Thumb

10

0.5

6.7

Ring

5

0.5

3.3

Thumb and index

3

0.3

2.0

Thumb and little finger

2

0.2

1.3

Index and middle finger

2

0.2

1.3

Between ring and middle finger

2

0.2

1.3

Total

150

15.1

100

146
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Conclusion
These data point to the potential benefits of double-gloving during
surgery in settings where HIV is prevalent. More generally, we

recommend a comprehensive review of policy frameworks that guide
surgeons operating in high-HIV prevalence environments, such as
Nigeria and other African countries, in order to allow for the routine
screening of patients in addition to taking universal precautions,
which on their own are not adequate for optimal protection of the
surgeon.
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healthcare setting.[4] These guidelines are also appropriate for reducing
the transmission of other blood-borne infections.[20] However, there are
few studies from low- and middle-income countries documenting the
rate of glove puncture during surgery when operating on patients with
known or unknown HIV status, with universal precautions applied in
both settings. As a result, there are no data on the efficacy of universal
precautions in preventing glove punctures and HIV transmission in
the operating surgery environment, which has recently witnessed an
upsurge in the prevalence and incidence of HIV infection.
In this study, the rate of glove puncture while operating on patients
with a known preoperative status of HIV-positive was zero (0%), com
pared with the rates of 143 (13.6%) and 9 (0.9%) in patients with unknown
preoperative HIV status and patients with negative preoperative HIV
status, respectively. This should be interpreted with caution, bearing
in mind the small sample size of HIV-infected patients in this
study, which limits statistical power. In most other studies, there has
been a relatively small and stable number of HIV-infected patients
undergoing surgery.[21-23] However, the prevalence of HIV-infected
patients undergoing surgery in Nigeria and many other parts of
Africa is expected to increase significantly, because of the efficacy
and widespread use of antiretroviral drugs. As HIV-infected patients
live longer, more will present in hospital with surgical conditions. In
turn, there is need for anticipatory policies that will protect surgeons
operating in the environments with high HIV prevalence. That there
was no glove puncture while performing surgery in the group of
patients who were HIV-infected suggests that awareness of a patient’s
HIV status may enhance the intraoperative safety of surgeons.
The problem of glove perforation remains a major cause of exposure
to contaminated body fluids and is yet to be solved satisfactorily.[24]
Our study re-emphasises that double-gloving offers significantly better
protection than single-gloving. The outer glove alone was punctured in
119 cases (11.3%), while both gloves were punctured in 29 cases (2.8%).
Therefore, in 8.6% of cases, when the outer glove was perforated, the
inner glove protected the surgeon’s hand from contamination; subsequent
visible skin contamination would also be much lower with double gloves.
These are similar to observations in other studies.[7,17-19] This study also
showed that the majority of glove perforation occurred in the index
finger of the left hand, which accounted for 10.9% of total perforation,
followed by perforation in the left middle finger (1.6%) and left thumb
(1.0%) (Table 5). This has also been reported in similar studies.[7,17-19]
The reason for this may be due to the fact that the index finger and the
thumb are more actively used during tissue dissection and during hand
exploration than other fingers. As the majority of glove perforations go
unnoticed, we recommend the routine use of double gloves in all surgical
procedures, or where chances of needlestick injury are high.
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Background. Although subSaharan Africa faces the world’s largest paediatric HIV epidemic, only 1 in 4 children has access to
combination antiretroviral therapy (ART). A decentralised approach to HIV care is advocated, but programmes in resourcelimited settings encounter many challenges to community-initiated paediatric ART implementation.
Methods. A retrospective cohort analysis of 613 children receiving ART between 2004 and 2009 was performed in seven
physician-run primary healthcare (PHC) clinics in Cape Town. Baseline characteristics, serial CD4+, viral load (VL) levels and
status at study closure were collected.
Results. Two subgroups were identified: children who were initiated on ART in a PHC clinic (n=343) and children who were
down-referred from tertiary hospitals (n=270). The numbers of children initiated on ART in PHC increased sevenfold over the
study period. Down-referred children were severely ill at ART initiation, with higher VLs, lower CD4+ counts and higher rates of
tuberculosis co-infection (25.3% v. 16.9%; p=0.01). Median time to virological suppression was 29 weeks in PHC-ART initiates
and 44 weeks in children down-referred (p<0.0001). Children down-referred to PHC either maintained or gained virological
suppression. Longitudinal cohort analysis demonstrated sustained VL suppression >80%, high rates of immune reconstitution
and low mortality.
Conclusions. Increasing numbers of children are initiated on ART in PHC settings and achieve comparable immunological,
virological and survival outcomes, suggesting successful decentralisation of paediatric HIV care. Down-referral of children
with adherence-related virological failure may assist with attainment of virological suppression and sparing use of second-line
medications.
S Afr J HIV Med 2014;15(4):148-153. DOI:10.7196/SAJHIVMED.1084

The World Health Organization (WHO) estimates
that of the 2.5 million children living with HIV,
90% reside in subSaharan Africa.[1] South Africa
(SA) faces the world’s largest HIV epidemic, with
a staggering 330 000 children affected. Perinatally
acquired HIV infection is associated with high mortality. Without
intervention, approximately half of all HIV-infected children will
die by their second birthday[2-4] and 35% of SA children who die
before their 5th birthday fall victim to an AIDS-related disease. [5]
More recent pooled data from southern African paediatric HIV
programmes reported persistently high mortality in infants
(46.3%) despite large-scale ART roll-out.[6]
Combination antiretroviral therapy (ART) is the only effective
treatment available for the suppression of HIV, and early ART
initiation significantly reduces AIDS-related morbidity and
mortality.[7,8] Children in developed countries receive ART
as the standard of care upon initial diagnosis; however, it is
estimated that only 1 in 4 children living in subSaharan Africa
receives this life-sustaining treatment.[1] Barriers to paediatric
treatment abound in subSaharan Africa: delayed diagnosis due
to lack of capacity for HIV DNA polymerase chain reaction
(PCR) testing, inadequate number of clinicians and staff
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trained to provide paediatric HIV management, and scarcity of
paediatric ART drug formulations, among others.[9-11]
The WHO has recommended a decentralised, public healthcentred approach for HIV care in resource-limited settings since
2000.[12,13] Owing to the high level of human resources and logistical
coordination needed to maintain a paediatric clinical practice and
pharmacy, paediatric ART programmes have historically been
located at tertiary centres and research units. With a large ruralbased population in SA, access to urban ART treatment facilities is
associated with significant direct and indirect costs.
In the Western Cape Province of SA, paediatric ART first
became available to public sector patients in 2004. With expansion
of diagnostic and paediatric HIV management capacity, a
decentralised approach to ART delivery was achieved in Cape
Town’s Eastern Metropole. Government and the President’s
Emergency Plan For AIDS Relief (PEPFAR)-funded paediatric
clinicians (from the Infectious Disease Clinic (IDC) at Tygerberg
Children’s Hospital (TBH)) provided support to seven primary
healthcare (PHC) outreach sites: Ikwezi, Grabouw, Kraaifontein,
and Delft clinics; and Eerste River, Helderberg and Karl Bremer
hospitals. Between 2004 and 2006, this decentralised approach to
care resulted in a decrease in the number of Cape Town children

Methods
Children under 14 years of age (who were either
newly initiated on ART or down-referred for
continued ART management between 1 January
2004 and 30 January 2009) were identified for
study inclusion from the PHC clinic registers
at seven TBH-supported, community-based
paediatric ART clinics. Retrospective cohort
data were obtained from the IDC database (an
electronic register of clinical and outcome data
for children at the seven outreach clinics) to
create a novel database including date of birth,
first visit date at an HIV clinic, ART initiation
date, ART initiation site, baseline WHO clinical
stage, 6-monthly CD4+ count and viral loads
(VLs). Dates of tuberculosis (TB) treatment,
loss to follow-up and deaths were also extracted.
Missing data were retrieved from the National
Health Laboratory Service (NHLS) server or
through clinic-based record reviews. Patients
identified without follow-up data (as a result
of ART discontinuation, transfer in or transfer
out, death or loss to follow-up within 6 months
of arrival in the PHC network) were categorised
as ‘baseline’; those with at least 6 months of
follow-up data within the PHC network were
assigned to the ‘longitudinal’ cohort.
Serial CD4+ counts and HIV VLs were
ordered by physicians at 6-month intervals

as part of standard HIV-care protocols in
the Western Cape. Available laboratory data
(within 3 months of each 6-monthly visit
postART initiation) were included in the
database. All laboratory testing was performed
by the NHLS with public funds. Within the
NHLS lab, CD4+ percentages are measured
through the application of a dual-platform,
dual-colour PanLeucogating CD45-assisted
flow cytometry machine.[22] VLs were initially
measured using the NucliSens HIV-1 QT assay
(bio-Merieux, Boxtel, The Netherlands), which
yielded VLs undetectable below 400 copies/mL.
Advances in sensitivity with the introduction of
the NucliSens EasyQ HIV-q assay allowed more
precise quantification of low-level viraemia;
however, all VL values less than 400 copies/mL
were treated as ‘suppressed’.
Clinically significant virological failure
(VF) was defined as two sequential VL values
>1 000 copies/mL. Once patients with VF
were identified, paediatric clinicians were
asked to provide a clinical vignette describing
adherence issues or the presumed underlying
cause for VF. Maximal mortality was defined
as documented deaths in addition to those lost
to follow-up (LTFU). Survival analyses were
calculated using the time to actual event or
date of last evaluation.
The research ethics committees at Stellen
bosch University and the University of Cape
Town provided approval of this project.
Additionally, permission to access patient
health information was granted by the DeputyDirector General of District Health Services and
Programmes within the Provincial Government
of the Western Cape’s Department of Health.

version 10.0 (StataCorp LP, USA) for analysis.
Continuous variables were stratified by both
ART initiation site (PHC v. down-referred)
and longevity within the PHC network
(baseline v. longitudinal) and explored
for normalcy; all values were accordingly
analysed with non-parametric Wilcoxon
sum rank test for subcohort comparisons.
Categorical frequencies were also stratified
by ART initiation site and duration of care
within the PHC network. A two-sample test
of proportion was utilised to detect differences
between subgroup frequencies.
Kaplan-Meier survival analysis was performed
to identify median time to VL suppression
with stratification with categorical variables
hypothesised to influence time to suppression.
Multiple logistic regression was performed to
explore variables (including protease inhibitorcontaining ART and TB co-infection) that
may be related to the risk of developing VF.[23]
No variables were identified as having a
confounding and effect-modifiying influence;
however, baseline WHO clinical classification
was so significantly predictive of VF that the
variable was restricted from the model because
of colinearity. Manual and automated model
building were performed to create a best-fit
model, which ultimately included ART initiation
site and baseline VL log. Model diagnostics
identified one patient who was a very significant
influential outlier. As this patient had laboratory
and clinical findings consistent with that of a
long-term non-progressor, he was eliminated
from the final model.

Statistical analysis

A total of 848 patients were identified within the
seven PHC ART clinics, of whom 613 (72.3%)
met our inclusion criteria. Two unique cohorts

Data were compiled into Excel spreadsheets
and uploaded to Stata Statistical Software
ART initiation in
PHC (n=343)

Down-referred on
ART (n=270)

Results

Cohort characteristics

Ineligible PHC patients (n=235)
153 (65%) = HIV-infected, not on ART
68 (29%) = dates of care in PHC not
eligible by inclusion criteria
7 (3%) = significant missing data
5 (2%) = PHC not medical home
2 (1%) = HIV-exposed, uninfected

PHC ART cohort (n=613)

Baseline data
(n=182)

Longitudinal data
(n=431)

Fig. 1. Study profile. (ART = antiretroviral therapy; PHC = primary healthcare.)
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receiving ART at tertiary centres (Red Cross War
Memorial Children’s Hospital, Groote Schuur
Hospital and TBH) from 78.4% to 38%.[11]
As evidence mounts for successful initiation
of paediatric ART care in rural and urban
community-based PHC clinics,[13-18] the need
to evaluate paediatric down-referral outcomes
remains. A systematic review of decentralised
HIV care (including three studies with paediatric
data) demonstrated comparable outcomes, with
similar or reduced patient attrition and death at
12 months.[19] Two large studies in subSaharan
Africa demonstrated lower mortality and default
rates among down-referred patients; it is notable,
however, that the option of down-referral was
only offered to stable, compliant patients on firstline ART.[20,21] A unique cohort of children has
developed within the PHC network, as cliniciandriven longitudinal care was provided for both
ART-naive initiates and those down-referred
from tertiary facilities. Characterisation of this
retrospective cohort not only provides evidence
of the favourable long-term immunological and
virological outcomes of PHC-managed children,
but unique insight into the characteristics and
outcomes of children who cross health-system
strata through a down-referral process to
community-based HIV care.
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Table 1. PHC ART cohort characteristics stratified by ART initiation site
Variable

Total PHC cohort
(N=613)

ART initiation in PHC
(n=343)

Down-referred on ART
(n=270)

p-value

Gender (male) (%)

46

48

44

0.358

Age at ART start (months), median (IQR)

26.4
(10.2 - 63)

29.6
(10.0 - 68.4)

25.1
(10.5 - 59.3)

0.386

I

7.0

10.0

2.9

0.0009

II

14.2

19.2

7.4

0.0001

III/IV (severe)

WHO clinical stage (%)

78.9

70.7

89.8

<0.0001

Baseline CD4+ (cells/µL), median (IQR)

619 (323 - 1 119)

608 (313 - 1 151)

650 (340 - 1 051)

0.879

Baseline CD4 percentage, median (IQR)

16.7 (10.7 - 23.3)

17.8 (11.0 - 24.2)

16 (10.0 - 21.8)

0.016

No IS

22.5

19.0

27.0

0.017

Mild IS

18.0

21.0

14.1

0.026

Advanced IS

21.7

23.6

19.3

0.194

Severe IS

+

Immunological category (%)

37.9

36.4

39.6

0.419

Baseline VL (copies/mL), median (IQR)

270 000 (49 182 1 000 000)

230 000 (32 000 830 000)

326 969 (87 841 1 554 457)

0.0004

Baseline VL log (log10 copies/mL), median (IQR)

5.4 (4.7 - 6.0)

5.4 (4.4 - 6.0)

5.5 (4.8 - 6.0)

0.0005

TB at ART initiation (%)

20.5

16.9

25.3

0.013

PHC = primary healthcare; ART = antiretroviral therapy; IQR = interquartile range; IS = immunosuppression; VL = viral load; TB = tuberculosis.
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existed within the PHC network: those who
were initiated on ART at higher levels of care
and were down-referred to PHC, and those who
were initiated on ART in PHC. The majority of
those ineligible for analysis were HIV-infected
patients who had not been initiated on ART
before the end of our study period (Fig. 1).
Table 1 lists ART cohort characteristics
stratified by ART initiation site. Baseline
illness severity at the time of ART initiation, as
measured by WHO clinical categorisation, was
significantly different between initiation sites;
proportionally more severely ill children started
ART at higher levels of care than at PHC clinics
(p<0.0001). Additionally, those who were downreferred had significantly lower baseline CD4+
percentages (p=0.01), higher VLs (p=0.0004)
and greater likelihood of TB co-infection at the
time ART was initiated (p=0.01).
Similar trends in increased clinical severity
(p<0.0001), higher baseline VL (p=0.01) and
greater proportions of asymptomatic infants
initiated on ART exist among those whose data
were available for longitudinal analysis. Owing
to the intensified ART roll-out in the latter half
of the study period, the baseline cohort had a
larger proportion of PHC-initiated patients,
while the longitudinal cohort was skewed
towards those down-referred (p<0.0001)
(Fig. 2). The characteristics and demographics
of the baseline data group were therefore largely

120
100

PHC-initiated

80

Down-referred

60
40
20
0
< 2004

2004

2005

2006

2007

2008

Year treatment initiated

Fig. 2. PHC cohort ART initiation by year and site. (PHC = primary healthcare)
reflective of a recently initiated, lower-acuity
group who initiated ART in PHC. Conversely,
children in the longitudinal group were more
likely to be severely ill at the time of ART
initiation, and by definition had been ARTexposed for a longer period of time.
Overall, the majority of children prescribed
ART had laboratory evidence of advanced
or severe immunosuppression. Those
without immunosuppression, however, were
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significantly more likely to have initiated ART
outside of the PHC system (p=0.017). Sub
analysis confirmed increasing implementation
of the revised WHO recommendations (based
on the CHER trial results),[24] which recommend
ART initiation in infancy (p=0.026).

Virological outcomes
The median duration of follow-up was
28 months (interquartile range (IQR) 16.5 - 42.6)

Over 80% of the longitudinal cohort main
tained a CD4+ percentage above baseline at
each sequential monitoring period; a peak
prevalence of 96% was achieved at 36 months
of ART (Fig. 3). The average percentage
improvement over baseline CD4+ percentage
steadily rose from a median of 8.7% (IQR 2.3 13.8) at 6 months to a mean of 17.4% (95%
CI 15.5 - 19.2) at 36 months. Additionally,
the largest proportion of those with >10%
improvement in CD4+ percentage above
baseline was achieved at 36 months. Although
CD4+ percentage gains drop off after 3 years
of therapy, lower age-related norms over time
are the most likely explanation for this finding
rather than poor response to therapy (given
rising VL suppression rates).
Thirteen children (2% of the cohort; 1 per
100 child-years) had evidence of immunological

Mortality
Documented mortality among the PHC cohort
was 2.2%, with a maximal mortality estimate

(documented deaths and LTFU cases) of 6.2%.
A disproportionate number of children were
LTFU in the PHC-initiated group (p=0.028);
given the predominance of new ART initiates
in this cohort, this finding was of concern for
undocumented early death after starting ART
(Fig. 4). Indeed, the incidence of maximal
mortality was significantly higher (p<0.0001)
among those who received care for <6 months
in the PHC system (183 v. 45 deaths per 10 000
child-years).
A skewed temporal distribution of
documented deaths was noted, with
near-equal numbers experiencing early
(<3 months) and late (7 - 30 months)
mortality. Early deaths occurred in infants
<6 months of age, and young children (11 15 months old) with severe immunological
suppression (CD4+ percentage 3 - 8.2%).
Over half of the early mortality group (57%)
died within the first 9 days of ART therapy.
Of those with early mortality, 43% were
receiving dual therapy for HIV and TB,
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40

CD4+ percentage > baseline

30

CD4+ improvement >10%
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Months on ART

Fig. 3. Virological and immunological outcomes over 5 years of ART. (ART = antiretroviral therapy;
VL = viral load.)
14
12
Absolute number of children

Immunological outcomes

failure (IF) after at least 24 weeks of adherent
ART treatment. Delayed immune reconstitution
occurred in five IF children (38.5%); in this
subgroup, CD4+ counts were recovered in 80%
by 12 months and in all children by 18 months
of ART. An additional five children (38.5%)
experienced transient IF despite concurrent
VL suppression. Although IF resolved by the
subsequent interval evaluation, it should be
noted that 40% were undergoing concurrent
TB treatment. It is therefore possible that
intercurrent illnesses, TB or otherwise, may
have contributed to IF. The remaining three
children with IF (23%) had persistent failure
despite ongoing VL suppression. One persistent
IF case experienced immune reconstitution
after changing the protease inhibitor in her
ART regimen from ritonavir to lopinavir/
ritonavir.

10
8
LTFU

6

Documented deaths
4
2
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27

30

33

36 >36

Time on ART by 3-month intervals

Fig. 4. Maximal mortality after ART initiation. (ART = antiretroviral therapy; LTFU = lost to follow-up.)
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including >6 years of available data for some
children and a total of 1 206 observed childyears. Sustained high levels of VL suppression
were achieved at each time point (Fig. 3),
with >80% of the cohort suppressed from the
12-month visit. At the last VL measurement
available during the study period, 85% of the
longitudinal cohort was suppressed.
Kaplan-Meier survival analysis revealed a sta
tistically significant difference in median time
to VL suppression by ART initiation site: ARTnaive patients whose care was initiated in PHC
had a median time to suppression of 29 weeks,
while those down-referred required 44 weeks
(p<0.0001). Stratification by sex, age, baseline
WHO immune categorisation, modified SA
WHO clinical stage and TB co-infection were
not found to influence time to VL suppression.
Sixty patients (13.9% of the group with
longitudinal data; 60/431) met the criteria for
clinically significant VF, with an incidence of
5.4 cases per 100 child-years. Multiple logistic
regression modelling revealed that patients
who started ART in the PHC system were 66%
(95% confidence interval (CI) 31 - 84) less
likely to develop VF than patients who were
down-referred after ART initiation in hospital.
Additionally, for every one log increase in
baseline VL, the odds of developing VF
doubled (95% CI 1.3 - 3.2). Age, history of TB
disease, protease inhibitor-based ART regimen
with TB treatment, and baseline immune
category were not found to be predictive of
VF within the model; baseline WHO clinical
classification, however, was so significantly
predictive that the variable was restricted from
the model because of colinearity.
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with TB treatment initiated from 1 week to 3 months before ART
initiation.
No difference in maximal mortality between ART initiation sites was
noted once children had been on ART in the PHC clinics for at least
6 months (p=0.09). Of note, early mortality data for down-referred
patients were not available as a result of the nature of the study design.
Four children who died were not eligible for inclusion in this analysis as
they died before starting ART within the PHC network.

Outcomes among children down-referred
from tertiary hospitals
After a median of 2 years (IQR 13.6 - 34 months) on ART, 153 children
were down-referred from tertiary care to PHC. Of these children, 80%
had a suppressed VL at the time of down-referral, and 96% of these
patients remained suppressed at the last measured study evaluation.
Of the 26 patients transferred with subtherapeutic response to ART,
77% achieved virological suppression after 6 months of support
and treatment within the PHC system. Three-quarters of the newly
suppressed individuals met our criteria for VF at the time of transfer,
yet only one-third of these children required medication change
to second-line therapy to achieve successful suppression. Of the
remaining 6 patients (23%) with ongoing VF: 2 were changed to 3TC
monotherapy (as a holding strategy); 1 was started on second-line
therapy immediately prior to the end of the study period (so response
to the intervention could not be assessed); 2 were transferred to the
adult ART programme within the same clinic; and only 1 patient
required referral back to the tertiary care centre. One down-referred
child died within 3 months of transfer from a tertiary care site (0.6%).

Discussion
Cohort characteristics reveal that ART initiation site strongly correlates
with WHO clinical severity; this finding suggests appropriate triage of
children with advanced HIV disease to higher levels of care. Absolute
numbers of children initiated on ART within the PHC network suggest
successful ART roll-out strategies for paediatric patients in the Cape
Town region. Children receiving ongoing treatment within the PHC
network demonstrated sustained indices of effective HIV management
(high VL suppression rates, rapid immune reconstitution, low mortality
rates) which are comparable with, if not better than, those in previously
published studies of similar cohorts.[17,25-29] Overall mortality in the
cohort was low. Children who died exhibited the following high-risk
characteristics: dual HIV/TB disease; young age (<6 months); recent ART
initiation (<3 months on ART); and severe immunological suppression
in infants <15 months of age. Similar trends in mortality have been noted
in numerous studies,[18,28,30,31] providing further evidence of a focused
time period among high-risk patients who may be ideal for a targeted
intervention. Intensified surveillance of this population would ideally
result in expedited referral to higher levels of care and decreased mortality.
Although infants and young children are at higher risk for early
mortality after ART initiation, evidence indicates that intervention
before 12 weeks of age reduces this risk by 76%.[24] There was
early adoption of Children with HIV Early Antiretroviral Therapy
(CHER)-trial recommendations regarding early ART initiation (TBH
was a CHER trial site), with a disproportionate number of nonimmunosuppressed infants starting ART in tertiary care. Although data
to support asymptomatic infant ART initiation were first presented in
mid-2007 at the International AIDS Conference on HIV Pathogenesis,
Treatment and Prevention, recommendations were more widely
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disseminated through journal and WHO publications towards the end
of the study period in 2008.[24,32] Although there is evidence of early
adoption of infant roll-out in tertiary facilities, the temporal nature of
this study in respect of rapidly changing practice guidelines did not
allow for true compliance evaluation. An updated analysis of interval
ART initiation data by site would be required to provide an accurate
assessment of infant ART roll-out and compliance with current
recommendations.
Data from the PHC network are unique in that they arise from an
exclusively paediatric cohort with down-referral longitudinal data. Nearperfect rates of sustained VL suppression after tertiary-to-PHC downreferral are demonstrated among stable patients. Optimistic outcomes
among predominantly adult down-referred patients are congruent with
our findings; however, these studies probably suffer from selection
bias (those offered down-referral were preselected for success).[20,21]
Unlike these studies, 1 out of every 5 down-referred children had an
unsuppressed VL at the time of transfer. Among the unsuppressed,
many had VF, with clinicians noting adherence issues in most. Although
down-referred children had more cumulative ART exposure with
associated risk for resistance development, a high proportion achieved
viral suppression after transfer to PHC without ART regimen change.
Successful suppression on first-line therapy for those previously failing
indicates improved adherence, likely to be secondary to decreased
barriers to community-based care. PHC physicians demonstrated
expertise in effectively managing those requiring second-line therapy
with rare referral back to tertiary care centres and low documented
mortality rates. Substantial improvement in VL suppression rates among
this subgroup was observed with respect to whether a focus on adherence
or a change to second-line therapy was prescribed, thereby validating the
efficacy of this model of care for all-comers.

Conclusion
Although the majority of children were severely ill at ART initiation,
increasing numbers of less acutely unwell children initiated ART in
PHC. Our data suggested that intensified surveillance of children
<15 months of age for the first 3 months of ART may improve
mortality statistics. Reproducibly well-defined, high-risk patient
characteristics restricted to a discrete high-risk period yield a clear
target for programmatic intervention. Long-term ART management
within PHC clinics by paediatric clinicians yields successful outcomes.
Down-referral of tertiary-centre-enrolled patients with VF, probably
adherence related, may be a first-line ART-sparing strategy.
Acknowledgements. M M Morsheimer and A Dramowski were
supported by the National Institutes of Health Office of the Director,
Fogarty International Centre, through the International Clinical
Research Fellows Program at Vanderbilt University (R24 TW007988).
The authors thank Prof. Landon Myer for his contributions to the data
analysis and the PHC facilities’ staff and patients for their contribution
to and assistance with the study.

References
1. Joint United Nations Programme on HIV/AIDS (UNAIDS). Global report:
UNAIDS Report on the Global AIDS Epidemic 2010. 2010. http://www.unaids.org/
globalreport/ (accessed 25 August 2014).
2. Dabis F, Elenga N, Meda N, et al. 18-Month mortality and perinatal exposure
to zidovudine in West Africa. AIDS 2001;15(6):771-779. [http://dx.doi.
org/10.1097/00002030-200104130-00013]

18. Van Griensven J, De Naeyer L, Uwera J, Asiimwe A, Gazille C, Reid T. Success with
antiretroviral treatment for children in Kigali, Rwanda: Experience with health center/
nurse-based care. BMC Pediatr 2008;8:39. [http://dx.doi.org/10.1186/1471-2431-8-39]
19. Kredo T, Ford N, Adeniyi FB, Garner P. Decentralising HIV treatment in lower- and
middle-income countries. Cochrane Database of Systematic Reviews 2013, Issue 6.
Art. No.: CD009987. [http://dx.doi.org/10.1002/14651858.CD009987.pub2]
20. Chan AK, Mateyu G, Jahn A, et al. Outcome assessment of decentralization of
antiretroviral therapy provision in a rural district of Malawi using an integrated
primary care model. Trop Med Int Health 2010;15 (Suppl 1):90-97. [http://dx.doi.
org/10.1111/j.1365-3156.2010.02503.x]
21. Brennan AT, Long L, Maskew M, et al. Outcomes of stable HIV-positive patients
down-referred from a doctor-managed antiretroviral therapy clinic to a nursemanaged primary health clinic for monitoring and treatment. AIDS 2011;25:20272036. [http://dx.doi.org/10.1097/QAD.0b013e32834b6480]
22. Glencross D, Scott LE, Jani IV, Barnett D, Janossy G. CD45-assisted PanLeucogating
for accurate cost-effective dual-platform CD4+ T-cell enumeration. Cytometry
2002;50:69-77. [http://dx.doi.org/10.1002/cyto.10068]
23. Davies M, Moultrie H, Eley B, et al. Virologic failure and second-line antiretroviral
therapy in children in South Africa – The IeDEA Southern Africa Collaboration.
J Acquir Immune Defic Syndr 2011;56:270. [http://dx.doi.org/10.1097/
QAI.0b013e3182060610]
24. Violari A, Cotton MF, Gibb DM, et al. Early antiretroviral therapy and mortality
among HIV-infected infants. N Engl J Med 2008;359:2233-2244. [http://dx.doi.
org/10.1056/NEJMoa0800971]
25. Fatti G, Bock P, Eley B, Mothibi E, Grimwood A. Temporal trends in baseline
characteristics and treatment outcomes of children starting antiretroviral treatment:
An analysis in four provinces in South Africa, 2004-2009. J Acquir Immune Defic
Syndr 2011;58:e60-7. [http://dx.doi.org/10.1097/QAI.0b013e3182303c7e]
26. Peacock-Villada E, Richardson BA, John-Stewart GC. Post-HAART outcomes in
paediatric populations: comparison of resource-limited and developed countries.
Paediatrics 2011;127:e423-41. [http://dx.doi.org/10.1542/peds.2009-2701]
27. Ciaranello AL, Chang Y, Margulis AV, et al. Effectiveness of paediatric antiretroviral
therapy in resource-limited settings: A systematic review and meta-analysis. Clin
Infect Dis 2009;49:1915-1927. [http://dx.doi.org/10.1086/648079]
28. Sutcliffe CG, van Dijk JH, Bolton C, Persaud D, Moss WJ. Effectiveness of
antiretroviral therapy among HIV-infected children in sub-Saharan Africa. Lancet
Infect Dis 2008;8:477-489. [http://dx.doi.org/10.1016/S1473-3099(08)70180-4]
29. Davies MA, Keiser O, Technau K, et al. Outcomes of the South African National
Antiretroviral Treatment Programme for children: the IeDEA Southern Africa
collaboration. S Afr Med J 2009;99:730-737.
30. Callens SF, Shabani N, Lusiama J, et al. Mortality and associated factors after
initiation of paediatric antiretroviral treatment in the Democratic Republic
of the Congo. Pediatr Infect Dis J 2009;28:35-40. [http://dx.doi.org/10.1097/
INF.0b013e318184eeb9]
31. Mubiana-Mbewe M, Bolton-Moore C, Banda Y, et al. Causes of morbidity among
HIV-infected children on antiretroviral therapy in primary care facilities in Lusaka,
Zambia. Trop Med Int Health 2009;14:1190-1198. [http://dx.doi.org/10.1111
/j.1365-3156.2009.02360]
32. WHO. Antiretroviral therapy for HIV infection in infants and children: Towards
universal access. Recommendations for a public health approach. 2010 revision.
http://www.who.int/hiv/pub/guidelines/art/en/ (accessed 25 August 2014).

DECEMBER 2014, Vol. 15, No. 4 SAJHIVMED

153

ORIGINAL ARTICLE

3. Dunn D. HIV Paediatric Prognostic Markers Collaborative Study Group.
Short-term risk of disease progression in HIV-1-infected children receiving
no antiretroviral therapy or zidovudine monotherapy: A meta-analysis. Lancet
2003;362:1605-1611.
4. Spira R, Lepage P, Msellati P, et al. Natural history of human immunodeficiency
virus type 1 infection in children: A five-year prospective study in
Rwanda. Mother-to-Child HIV-1 Transmission Study Group. Paediatrics.
1999;104(5):e56.
5. Shisana O, Simbayi L, Rehle T, Zungu N, Zuma K, Ngogo N. South African National
HIV Prevalence, Incidence, Behaviour and Communication Survey, 2008: The Health
of our Children. Cape Town: Human Sciences Research Council; 2010. http://www.
hsrcpress.ac.za/product.php?productid=2279 (accessed 25 August 2014).
6. Davies MA, May M, Bolton-Moore C, et al. Prognosis of children with HIV-1
infection starting antiretroviral therapy in southern Africa: A collaborative analysis
of treatment programs. Pediatr Infect Dis J 2014;33(6):608-616. [http://dx.doi.
org/10.1097/INF.0000000000000214]
7. De Martino M, Tovo PA, Balducci M, et al. Reduction in mortality with availability
of antiretroviral therapy for children with perinatal HIV-1 infection. Italian
Register for HIV Infection in Children and the Italian National AIDS Registry.
JAMA 2000;284:190-197. [http://dx.doi.org/10.1001/jama.284.2.190]
8. Gibb DM, Duong T, Tookey PA, et al. Decline in mortality, AIDS, and hospital
admissions in perinatally HIV-1 infected children in the United Kingdom and
Ireland. BMJ 2003;327:1019.[http://dx.doi.org/10.1136/bmj.327.7422.1019]
9. Balcha TT, Jeppsson A. Outcomes of antiretroviral treatment: A comparison
between hospitals and health centers in Ethiopia. J Int Assoc Physicians AIDS Care
(Chic) 2010;9(5):318-324. [http://dx.doi.org/10.1177/1545109710367518]
10. Fredlund VG, Nash J. How far should they walk? Increasing antiretroviral therapy
access in a rural community in northern KwaZulu-Natal, South Africa. J Infect Dis
2007;196 (Suppl 3):S469-473. [http://dx.doi.org/10.1086/521115]
11. Meyers T, Moultrie H, Naidoo K, Cotton M, Eley B, Sherman G. Challenges to
paediatric HIV care and treatment in South Africa. J Infect Dis 2007;196 (Suppl
3):S474-481. [http://dx.doi.org/10.1086/521116]
12. Qazi SA, Muhe LM. Integrating HIV management for children into the Integrated
Management of Childhood Illness guidelines. Trans R Soc Trop Med Hyg
2006;100:10-13. [http://dx.doi.org/10.1016/j.trstmh.2005.05.013]
13. Gilks CF, Crowley S, Ekpini R, et al. The WHO public-health approach to
antiretroviral treatment against HIV in resource-limited settings. Lancet
2006;368:505-510. [http://dx.doi.org/10.1016/S0140-6736(06)69158-7]
14. Barth RE, Tempelman HA, Smelt E, Wensing AM, Hoepelman AI, Geelen SP.
Long-term outcome of children receiving antiretroviral treatment in rural South
Africa: Substantial virologic failure on first-line treatment. Pediatr Infect Dis J
2011;30:52-56. [http://dx. doi.org/10.1097/INF.0b013e3181ed2af3]
15. Bekker LG, Myer L, Orrell C, Lawn S, Wood R. Rapid scale-up of a communitybased HIV treatment service: Programme performance over 3 consecutive years in
Guguletu, South Africa. S Afr Med J 2006;96:315-320.
16. Bock P, Boulle A, White C, Osler M, Eley B. Provision of antiretroviral therapy
to children within the public sector of South Africa. Trans R Soc Trop Med Hyg
2008;102:905-911. [http://dx.doi.org/10.1016/j.trstmh.2008.06.010]
17. Bolton-Moore C, Mubiana-Mbewe M, Cantrell RA, et al. Clinical outcomes and CD4
cell response in children receiving antiretroviral therapy at primary health care facilities
in Zambia. JAMA 2007;298:1888-1899. [http://dx.doi.org/10.1001/jama.298.16.1888]

CASE REPORT

CASE REPORT

Disseminated fatal Talaromyces
(Penicillium) marneffei infection
in a returning HIV-infected
traveller

N P Govender,1,2 MB BCh, MMed, MSc; R E Magobo,1 MSc; T G Zulu,1 Nat Dip Tech; M du Plooy,3 Nat Dip Tech;
C Corcoran,3 MB ChB, MMed

 ational Institute for Communicable Diseases (Centre for Opportunistic, Tropical and Hospital Infections), National Health
N
Laboratory Service, Johannesburg, South Africa
2
School of Pathology, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa
3
Ampath National Reference Laboratory, Pretoria, South Africa
1

Corresponding author: N P Govender (neleshg@nicd.ac.za)

We report a case of disseminated fatal Talaromyces (Penicillium) marneffei infection in an HIV-infected, antiretroviral treatmentexperienced South African woman who had travelled to mainland China. The 37-year-old woman was admitted to a private
hospital in fulminant septic shock and died within 12 h of admission. Intracellular yeast-like bodies were observed on the
peripheral blood smear. A serum cryptococcal antigen test was negative. Blood cultures flagged positive after 2 days; on direct
microscopy, yeast-like bodies were observed and a thermally dimorphic fungus, confirmed as T. marneffei, was cultured after
5 days. The clinical features of HIV-associated disseminated penicilliosis overlap with those of tuberculosis and endemic deep
fungal infections. In the southern African context, where systemic opportunistic fungal infections such as cryptococcosis are
more common among HIV-infected patients with a CD4+ count of <100 cells/µL, this infection is not likely to be considered in
the differential diagnosis unless a travel history is obtained.
S Afr J HIV Med 2014;15(4):154-155. DOI:10.7196/SAJHIVMED.1087

We report a case of disseminated fatal Talaro
myces (Penicillium) marneffei infection in an
HIV-infected antiretroviral treatment (ART)experienced South African (SA) woman who
had travelled to mainland China.

Case
A 37-year-old woman was admitted to a private hospital in
March 2014 in fulminant septic shock. She was intubated in
casualty and immediately transferred to the intensive care unit.
On physical examination, she had marked hepatosplenomegaly,
and skin lesions resembling those of molluscum contagiosum
were noted on her face. The patient was prescribed broadspectrum antimicrobial therapy on admission, including
meropenem, high-dose trimethoprim-sulphamethoxazole
and fluconazole. On admission, her HIV-1 viral load was
undetectable and her CD4+ T-lymphocyte count was 20 cells/
µL. Details of her travel history, date of HIV diagnosis, ART
initiation date and ART regimen were unavailable.
Intracellular yeast-like bodies were observed on the peripheral
blood smear, which was reported to the treating clinician within
a few hours. The patient was also anaemic (haemoglobin of
8.5 g/dL) with marked neutrophilia (17.5 × 109/L), an elevated
C-reactive protein level (114 mg/L) and elevated liver enzymes
(alkaline phosphatase 227 U/L; aspartate transaminase 107 U/L).
The patient died within 12 h of admission. A serum crypto
coccal antigen test was negative, but the serum (1,3)-β-D-glucan
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level was elevated (112 pg/mL), in keeping with a systemic
fungal infection. Blood cultures that had been submitted to
the laboratory were flagged as positive after 2 days. On direct
microscopy, yeast-like bodies were observed, and a fungus
was cultured after 5 days. The isolate was referred to the
National Institute for Communicable Diseases for phenotypic
and molecular identification. At 25°C, the isolate grew as
a filamentous mould on Sabouraud agar (Diagnostic Media
Products (DMP), National Health Laboratory Service (NHLS),
South Africa). The colony was initially grey-green and then
turned orange, with a red pigment that readily diffused into the
agar (Fig. 1A), and had microscopic characteristics consistent
with T. marneffei. Phase transition to the yeast form was demon
strated on brain-heart infusion agar after 12 days (DMP, NHLS)
at 37°C (Fig. 1B). A portion of the internal transcribed spacer
(ITS) region of the fungal ribosomal RNA gene was sequenced,
after amplification using ITS1 and ITS4 primers, and the isolate
was identified as the recently renamed thermally dimorphic
fungus T. marneffei.[1]
The potentially fatal systemic infection caused by
T. marneffei is the third most common AIDS-defining
opportunistic infection in parts of South-East Asia, where
this thermally dimorphic fungus is endemic.[2] The clinical
features of HIV-associated disseminated penicilliosis overlap
with those of tuberculosis and deep fungal infections such
as cryptococcosis, histoplasmosis and emmonsiosis; fever,
weight loss, skin papules with central necrosis, respiratory
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B

Fig. 1. Mould phase of Talaromyces (Penicillium) marneffei on Sabouraud agar (A), and yeast phase of Talaromyces (Penicillium) marneffei on brain-heart
infusion agar (pale-cream mucoid colonies) (B).

involvement, lymphadenopathy and hepatosplenomegaly are most
commonly reported.[3] It is possible that this patient developed an
immune reconstitution inflammatory syndrome related to penicilliosis
following ART initiation, though this cannot be confirmed.[4] In
the southern African context, where systemic opportunistic fungal
infections such as cryptococcosis are far more common among HIVinfected patients with a CD4+ count <100 cells/µL, this infection is
not likely to be considered in the differential diagnosis unless a travel
history is obtained.[5] This is particularly important in cases where
fluconazole is selected as an empiric antifungal agent instead of
broader-spectrum agents such as amphotericin B or itraconazole.[6] We
are aware of only one previously diagnosed case of penicilliosis in SA
(personal communication with M du Plooy). Hazard Group 3 fungal
pathogens such as T. marneffei should also be handled with great care
in diagnostic laboratories.
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First place
This abstract includes the updated data
presented by Dr Govender at the conference;
these data are not included in the printed
conference programme.
Cryptococcal screen-and-treat in Gauteng Province, South
Africa: Update from the first 2 years of implementation,
2012 - 2014
N Govender,1* V Chetty,1 D Spencer,2 B Montoedi,3 D Clark,4
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Category: Non-tuberculosis Opportunistic Infections
Background. Screening for early cryptococcal disease is
recommended to reduce morbidity/mortality related to HIVassociated cryptococcal meningitis (CM). Our objective was to
describe the cascade of care among patients with a positive plasma
cryptococcal antigen (CrAg) test, in two Gauteng districts.
Methods. Screening started in September 2012 at 21 facilities in
Johannesburg, and in April 2013 at 87 Ekurhuleni facilities. Rem
nant plasma from any routinely collected ethylenediaminetetra
acetic acid (EDTA) sample with a CD4+ count <100 cells/µL was
tested with CrAg lateral flow assay (ImmunoMycologics, USA). At
45 enhanced surveillance (ES) facilities, surveillance officers review
ed medical records of plasma CrAg-positive patients from Septem
ber 2012 to August 2014. Cases of incident CM were reported to
national surveillance. CrAg screening and CM surveillance data
were cross-matched to determine whether screened patients had
prior CM. Incident antigenaemia (IA) was defined as a patient with
a positive plasma CrAg test and no prior CM.
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Results. During the evaluation, 18 357 patients were screened,
820 (4%) of whom were plasma CrAg-positive. Of 624 diag
nosed at an enhanced surveillance facility, 457 (73%) had data
available for CM and IA diagnosis. Of these, 207 (45%) had prior
CM. Of 250 (53%) with IA, symptom data were available for 244.
Of these, 99 (41%) had headache and/or confusion, and 145 (59%)
were asymptomatic. Lumbar puncture (LP) was performed for
56 (57%) and 48 (32%) symptomatic and asymptomatic patients
with IA, respectively. CM was confirmed among 79% (33/42)
and 26% (8/31) of symptomatic and asymptomatic patients
with IA (with available LP results), respectively. Excluding
those with confirmed CM, available data showed that almost all
patients with IA (symptomatic: 41/42 and asymptomatic: 98/99)
were prescribed fluconazole. Of 48 ART-naive patients with IA
and known ART status, 47 initiated ART a median of 15 days
(interquartile range 13 - 29) post screening.
Conclusions. Approximately 40 patients with CD4+ count
<100 cells/µL needed to be screened to detect an IA case. Most
with IA were initiated on antifungal treatment and ART.
Outcomes in HIV-infected and -uninfected drug-resistant
tuberculosis patients in Khayelitsha, South Africa
S Moyo,1 J Hughes,1 J Daniels,1 O Muller,1 A Shroufi,1
G van Cutsem,1 V Cox,1* H Cox2
1
MSF Khayelitsha
2
University of Cape Town
*msfocb-khayelitsha-coord-deputy@brussels.msf.org
Category: Tuberculosis
Background. There are limited data on outcomes of HIVinfected, drug-resistant tuberculosis (DR-TB) patients who
are on antiretroviral therapy (ART). We compared outcomes
among HIV-infected and -uninfected patients treated for DRTB in Khayelitsha, South Africa.
Methods. Routine data of patients diagnosed with DR-TB
in Khayelitsha from January 2008 to December 2011 were
analysed retrospectively. Outcomes until December 2013 were
included.
Results. A total of 875 patients were diagnosed with DRTB. Overall, 607 (69%) were HIV-positive, 232 (27%)
HIV-negative, with status unknown in 36 (4%). Among
HIV-positive patients, 96 (16%) had pre- and extensively
drug-resistant TB (XDR-TB), 373 (61%) had multidrug-
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resistant TB (MDR-TB), 129 (21%) had rifampicin monoresistance,
and 9 (1%) had presumed DR-TB. Among the HIV-positive patients,
34 (15%) had pre- and XDR-TB, 144 (62%) had MDR-TB, 28 (12%)
had rifampicin monoresistance and 26 (11%) had presumed DR-TB.
A total of 139 (16%) patients did not start DR-TB treatment; 64/139
(46%) died before treatment initiation (55 HIV-positive, 7 HIVnegative; p<0.001). Among those who started DR-TB treatment,
507/736 (69%) were HIV-positive. Of these 507 patients, 470 (93%)
were on ART, with 236 (47%) already on ART at DR-TB diagnosis;
median CD4+ count was 120 cells/mm3 (interquartile range 55 - 250).
Among those with final outcomes (642), treatment was successful in
213/440 (48%) and 88/189 (47%) of HIV-positive and HIV-negative
patients, respectively. More HIV-negative patients were lost from
treatment (LFT) (37% HIV-negative v. 27% HIV-positive, p=0.01).
Mortality was greater among HIV-positive patients (18% HIVpositive v. 9% HIV-negative, p=0.004) during treatment. There was no
difference in treatment failure: 26/440 (6%) HIV-positive and 14/189
(7%) HIV-negative patients failed treatment (p>0.05). Patients who
subsequently died included 31/120 HIV-positive and 15/70 HIVnegative patients who were LFT, and 21/26 HIV-positive and 7/14
HIV-negative patients with treatment failure. There was no significant
difference in overall mortality: 19/100 person-years (95% confidence
interval (CI) 16 - 22) HIV-positive; 17/100 person-years (95% CI 12 22) HIV-negative; incidence rate ratio 1.14 (95% CI 0.80 - 1.67).
Conclusions. In the presence of ART, treatment success, treatment
failure and long-term mortality were similar in HIV-positive and HIVnegative DR-TB patients. HIV-positive patients on ART experienced
greater mortality prior to and during DR-TB treatment. LFT masked
mortality in both HIV-positive and HIV-negative patients, with more
LFT among HIV-negative patients and 20% mortality thereafter. More
effective treatment regimens and strategies for reducing LFT are
needed to reduce mortality in DR-TB patients.
A case series of antiretroviral therapy-associated gynaecomastia
C Njuguna-Obwolo,* A Uys, B Chisholm, M Blockman, G Maartens,
K Cohen, A Swart
University of Cape Town
*cw.njuguna@uct.ac.za
Category: Antiretroviral Treatment
Background. Gynaecomastia is associated with antiretroviral therapy
(ART). There are few data about the clinical characteristics of patients
with ART-associated gynaecomastia and optimal management of this
adverse drug reaction (ADR). The National HIV and TB hotline at the
Medicines Information Centre offers the following standard advice for
ART-associated gynaecomastia: measure free testosterone to exclude
hypoandrogenism and substitute efavirenz.
Objective. To describe the clinical characteristics, management and
clinical outcomes of reported gynaecomastia cases.
Methods. We identified all cases of gynaecomastia in HIV-infected
patients on ART reported to the hotline between June 2013 and Jan
2014. We collected data on actions taken and clinical outcomes.
Results. Twenty-nine suspected gynaecomastia cases were reported,
representing 11% (29/274) of total ADR queries received during this
period. All were on efavirenz-based regimens, and median age was
33 years (interquartile range (IQR) 17- 40). The median onset of
gynaecomastia post efavirenz initiation was 19 months (range 2 -

99). Twelve patients (41%) had bilateral gynaecomastia, 8 (28%) had
unilateral gynaecomastia and 9 (31%) were unknown. Five (17%)
patients were on additional drugs associated with gynaecomastia: 1 on
amlodipine and 4 on isoniazid. We obtained follow-up information on
21 (72%) patients, with a median follow-up of 62 days (IQR 39 - 97).
Free serum testosterone was performed in 13 of 21 patients; 11 had
normal testosterone and 2 were unknown. Of patients with followup, 18 substituted efavirenz, of whom 4 (22%) improved, 1 (5%)
deteriorated, 5 (28%) remained unchanged and 8 (44%) had unknown
status. Among patients continuing efavirenz (n=3), 2 were unchanged
and 1 had unknown status.
Conclusion. Efavirenz-associated gynaecomastia was frequently
reported to the hotline. Improvement of gynaecomastia after substitution
was variable, and since efavirenz is a component of the preferred firstline ART regimen, more evidence to guide optimal management of this
ADR is needed. Usefulness of free testosterone level testing requires
further study.
Determinants of resistance to second-line protease inhibitor-based
antiretroviral therapy in the southern African private sector
K Cohen,1 A Stewart,1 R Leisegang,1 M Coetsee,2 S Maharaj,2 L Dunn,2
M Hislop,2 L Regensberg,2 G Meintjies,1 G Van Zyl,3 G Maartens1*
1
University of Cape Town
2
Aid for AIDS Management (Pty) Ltd
3
Stellenbosch University
*gary.maartens@uct.ac.za
Category: Antiretroviral Treatment
Background. In the South African public sector, 11% of patients
failing second-line protease inhibitor (PI)-based antiretroviral therapy
(ART) have PI resistance. We explored predictors of PI resistance in
patients on second-line ART in a private sector cohort from 2004 to
2013.
Methods. We categorised patients as having PI resistance if their
genotype included ≥1 major resistance mutations to their current PI.
We constructed a multivariate logistic regression model, including age,
sex, PI duration, adherence by pharmacy claims for 4 months prior to
resistance test, and viral load (VL) closest to resistance test.
Results. There were 339 patients with at least 4 months of secondline PI-based ART. Mean age was 42 (standard deviation 8) years,
211 (62%) were female, and 309 (91%) were on lopinavir and 30
(9%) on atazanavir. There were ≥ 1 major PI-resistance mutations in
147/339 (43%). Median duration on PI-based ART before genotype
was 2.5 years (interquartile range (IQR) 1.4 - 4.4). Median VL before
genotyping was 85 586 copies/mL (IQR 18 893 - 242 103). Having
a major PI-resistance mutation was independently associated with
age (odds ratio (OR) for 10-year age increase 2.0, 95% CI 1.4 - 2.8),
highest quartile of ART duration (OR 2.7, 95% CI 1.4 - 5.3), and with
the highest three adherence quartiles (OR 2.1, 95% CI 1.0 - 4.3; OR
2.4, 95% CI 1.1 - 4.9; OR 2.6, 95% CI 1.3 - 5.2 for 66 - 93%, 94 - 98%
and 99 - 100% adherence, respectively). Sex and VL at the time of
resistance testing were not associated with PI resistance.
Conclusion. In this private sector cohort, the proportion with PI
resistance was higher than in public sector studies, which may reflect a
longer duration of second-line ART. These results suggest that patients
with longer duration of PI-based ART or adherence >65% may be most
likely to benefit from genotyping.
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Background. Adolescence is an important age group for HIV care
and treatment programmes, as adolescents have a high rate of HIV
acquisition, and perinatally infected children are transitioning into
adolescence. Relatively little data comparing gender differences in
adolescent ART outcomes in low-income settings are available.
Objectives. To investigate gender differences in baseline characteristics
and antiretroviral therapy (ART) outcomes in a large multicentre cohort
in South Africa (SA).
Methods. Routine clinical data from 82 public ART facilities in four
provinces in SA were analysed. ART-naive adolescents (ages 9 19 years) starting ART between 2004 and 2011 were included. The
outcomes were: mortality, loss to follow-up (LTFU), viral suppression
(<400 copies/mL) and virological failure (two consecutive viral loads
>1 000 copies/mL) after starting ART. Competing risks regression
and generalised estimating equations were used to analyse outcomes
controlling for individual and site-level confounding.
Results. A total of 3 175 adolescents were included, of whom 2 123
(66.9%) were adolescent girls. Pregnancy among girls who started ART
increased progressively over time, and reached 25.3% by 2011. The
median baseline CD4+ cell count of pregnant girls was substantially
higher than for non-pregnant girls (205 v. 143 cells/µL; p=0.0001).
LTFU was substantially higher in pregnant girls, adjusted subhazard
ratio=1.94 (95% confidence interval (CI) 1.03 - 3.65; p<0.040). Viral
suppression on ART was lower in pregnant girls, adjusted odds
ratio=0.58 (95% CI 0.39 - 0.86; p=0.006). Confirmed virological
failure was substantially increased among pregnant girls, adjusted
hazard ratio=4.85 (95% CI 1.78 - 13.1; p=0.002).
Conclusion. There were high levels of pregnancy among adolescent
girls who started ART, and they had less-advanced HIV disease, likely
owing to earlier diagnosis at maternal facilities. However, pregnant girls
had increased LTFU and poorer virological outcomes. Programmes to
reduce adolescent pregnancy and increased ART adherence support
for pregnant adolescents may be important interventions to improve
outcomes of adolescents and to reduce vertical HIV transmission.
HIV is the primary exclusion criterion in a PrePex male
circumcision device introductory study in Mozambique
M Mahomed,1 H Muquingue,1 B Cummings,2 J Come,3 D Bossemeyer,1
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Category: Prevention
Background. Voluntary medical male circumcision (VMMC) reduces
female to male HIV transmission by ~60%, and is recommended by
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the World Health Organization (WHO) and the Joint United Nations
Programme on HIV/AIDS (UNAIDS) as a priority intervention in highHIV prevalence settings. In Mozambique, VMMC for HIV prevention
started in November 2009; >300 000 males were surgically circumcised
by March 2014, with a goal of 2 million by 2016. PrePex could potentially
reduce procedure time and increase acceptability of VMMC because
it does not require injectable anaesthesia or suturing. In 2013, an
introductory study of the PrePex device was conducted in Maputo,
Mozambique, to assess acceptability among providers and clients.
Methods. Adult clients presenting for VMMC at the study site in
Maputo were offered surgical or PrePex device circumcision. Those
who preferred PrePex were screened for inclusion criteria. Exclusion
criteria were recorded. The current guidelines excluding infected men
from device circumcision are from the WHO.
Results. During the study, 752 clients aged ≥18 years presented for VMMC
and were offered the choice of PrePex or conventional surgery; 116
(15.4%) preferred surgical VMMC. Of the 636 clients who chose PrePex,
132 (20.8%) were ineligible. HIV infection was the primary reason for
exclusion, restricting 85 (64%) interested seropositive clients. Phimosis or
narrow foreskin was present in 17 (13%) of the ineligible clients. Sixteen
clients (12%) were unable to communicate in Portuguese and 8 (6%) lacked
communication means (cellphone), which were study requirements. The
remaining 6 (5%) were excluded due to an active sexually transmitted
infection, sexual dysfunction or previous penile surgery.
Conclusions. One-third of adult clients offered PrePex either did not
want device circumcision or were ineligible under current guidelines,
which exclude HIV-positive men. An integrated programme offering
both device and surgical VMMC remains the best service delivery
option. However, there is a need to assess the safety of PrePex among
HIV-positive clients, as HIV testing in Mozambique is recommended
but not required in routine VMMC service delivery.
Analysis of the antiretroviral treatment clinical outcomes in South
Africa from 2004 to 2012
M Magoro,1* P Barron,1 C White,2 R Pretorius,1 N Ntuli,1 Y Pillay1
1
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Category: Antiretroviral Therapy
Objectives. To analyse loss to follow-up (LTFU), retention on
antiretroviral treatment (ART), viral load (VL) suppression and increase
in CD4+ counts on adult patients in the South African public sector
national ART programme.
Methods. This was a cohort study including all patients who started ART
in the South African public sector facilities from 2004 to 2013. ART data
were collected routinely through the National TIER.Net database and
exported to the District Health Information System (DHIS) in the form
of excel pivot table workbooks. National analysis of data by financial
years was conducted to determine improvements in retention on ART,
CD4+counts, VL suppression and LTFU.
Results. Data summarised patient clinical outcomes for 435 323 adult
patients who started receiving ART from April 2004 to June 2013. Adult
patients starting ART increased exponentially from 2 189 in 2004/5 to
119 827 in 2012/13. The proportion of patients with a CD4+ count of
between 200 - 350 cells/µL increased from 8.9% in 2004/5 to 46.7% in
2012/13, while the proportion of patients with a CD4+ count <100 cells/µL
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decreased to 25.2% in 2012/13. The 2004/5 and 2005/6 cohorts had 89%
of clients remaining on ART at 12 months, while the later cohorts such
as the 2011/12 had 76% of clients remaining on ART at 12 months.
On average, 39% of adult patients had a VL done from 12 months to
108 months; meanwhile, 79% of adult patients who had a VL done had
viral particles that were suppressed. The 2004/05 cohort had 2.5% of adult
ART clients LTFU at 3 months, which increased over a period of time
to 27% at 96 months. The 2012/13 cohort had 13% of adult ART clients
LTFU at 3 months, which increased exponentially to 17% at 6 months.
Conclusion. This national ART cohort data study showed that adult ART
patients who formed part of the 2004/05 cohort had better prospects
compared with all later cohorts. The opposite was evident with LTFU,
where higher rates of LTFU were observed in adult ART clients who
were part of the later cohorts, when compared with the 2004/05 cohort.
Innovative interventions to improve clinical outcomes in patients on ART
in South Africa are critical, particularly in new patients starting ART.
Detection of primary or early HIV-1 infections in Pretoria
(preliminary results)
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Category: Prevention
Background. Primary HIV infection (PHI) is the highly infectious
stage of HIV, as it is associated with very high viral loads (VLs) in the
blood and genital secretions. Tests that detect viral particles are highly
sensitive at this stage, and those that only detect HIV antibodies, such
as rapid HIV strips, have poor sensitivity.
Objective. To evaluate the PHI incidence in Pretoria.
Methods. This is a preliminary report of a cross-sectional study that
enrolled 2 524 participants who tested negative on rapid HIV tests. A
questionnaire was used to assess the participants’ HIV risk behaviour.
The study sites were Tshwane District Hospital voluntary counselling
and testing (VCT) and F F Ribeiro clinics. Pooled nucleic acid testing
(NAT) was employed using the Roche HIV VL assay. Individual sample
testing was done from pools that had detectable VL. Fourth-generation
HIV testing was done in all participants who tested positive on NAT.
Results. The study enrolled and tested 2 524 individuals, with a median
age of 27 years (interquartile range (IQR) 24 - 33); females formed a
larger proportion (70.9%, n=1 789). Seventeen participants tested
positive on NAT; HIV ELISA was positive in 16 of these participants.
Follow-up rapid tests were positive at a median time of 4 weeks (IQR
2.5 - 8). HIV incidence was 0.7% in the whole study, and slightly higher
in the pregnant subgroup. Questionnaire data showed that infections
were only in the groups that sometimes used or never used condoms.
Conclusion. These data show a feasibility of detecting primary or early
HIV-1 infections in South Africa. Pooled NAT could be affordable when
used in combination with a questionnaire tool that identifies those at
high risk of HIV. HIV ELISA or repeat rapid HIV tests at 4 weeks could
be more affordable alternatives of identifying early HIV-1 infections.
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Background. There are limited published data on the outcomes of
infants starting antiretroviral therapy (ART) in routine care in southern
Africa. We described baseline characteristics and outcomes of infants
initiating ART at 11 sites contributing to the International Epidemio
logic Database to Evaluate AIDS in Southern African (IeDEA-SA).
Methods. ART-naive, HIV-infected infants <12 months of age at
initiation of ≥3 antiretroviral drugs after 2003 were included. KaplanMeier estimates were calculated and Cox Proportional Hazards models
stratified by site were used to determine baseline characteristics
associated with outcomes mortality and virological suppression. Loss
to follow-up (LTFU) was defined as no visit for >9 months prior to site
database closure.
Results. The median age of 4 945 infants who initiated ART was
5.9 months (interquartile range (IQR) 3.7 - 8.7). Median follow-up time
was 11.2 months (IQR 2.8 - 20.0). At ART initiation, 75% of infants had
World Health Organization (WHO) clinical stage 3 or 4 disease, and 85%
met the 2006 WHO definition of severe immunosuppression. Threeyear mortality probability was >15% and LTFU 29%. Severe immune
suppression (adjusted hazard ratio (aHR) 2.19, 95% confidence interval
(CI) 1.44 - 3.35), WHO stage 3/4 (aHR 1.36, 95% CI 1.04 - 1.78), anaemia
and lower weight-for-age z-score were associated with higher mortality.
Initiation of treatment after 2009 was associated with lower mortality
(aHR 0.75, 95% CI 0.59 - 0.94). The probability of virological suppression
at 6 months and 12 months was 28% and 56%, respectively. Initiation of
treatment after 2009 was the only predictor of virological suppression.
Conclusion. The proportion of infants initiating ART with baseline
disease severity and high probability of mortality and especially LTFU
is a concern. However, the majority of those remaining in care had good
virological responses on ART.
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True or False:
1. C
 urrently, there are six classes of antiretroviral agents
available in South Africa.
2. Integrase inhibitors prevent the assembly and maturation of
infectious viral progeny.
3. 
There is definitive evidence that patients with CD4+
>500 cells/uL should initiate antiretroviral therapy (ART)
for their own health.
4. In patients with tuberculosis, ART initiation may be delayed
by up to 8 weeks to reduce the risk of immune reconstitution
inflammatory syndrome (IRIS).
5. In patients with cryptococcal meningitis, ART initiation
should not be delayed by more than 2 weeks after initiation
of antifungal therapy, to reduce the risk of mortality.
6. In an otherwise stable patient on efavirenz 600 mg once a day
who has significant non-reversing central nervous system
side-effects, dose reduction to 400 mg once a day may be a
viable strategy to maintain viral suppression while reducing
side-effects.
7. 
Any detectable viral load (e.g. above 50 copies/mL)
is significant and requires interventions to improve
adherence.
8. In stable patients with suppressed viral loads and CD4+
>200 cells/uL, it may be possible to stop CD4+ monitoring
as it adds little to clinical management.
9. In patients who are seroconverting (newly infected with
HIV), immediate ART initiation may be associated with
improved viral control and long-term health outcomes.
10. 
If HIV diagnosis is made using rapid tests outside of
the laboratory, confirmation of HIV infection using
a laboratory-based test (viral load or enzyme-linked
immunosorbent assay (ELISA)) is advised before ART
initiation to rule out false positive rapid-test results.
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11. Atazanavir may be preferred to lopinavir as the protease
inhibitor of choice because it has a lower gastrointestinal
and blood lipid side-effect profile, and does not require
boosting with ritonavir.
12. In a patient who reinitiates ART after stopping therapy,
the first viral load testing should ideally take place 6 12 months after reinitiation.
13. For patients with liver impairment, a regimen of tenofovir,
lamivudine (or emtracitibine) and raltegravir is considered
the least hepatotoxic.
14. There are few drug-drug interactions between antiretrovirals
and antimalarial drugs.
15. Surgeons’ use of two surgical gloves (‘double-gloving’) is
unlikely to be useful in preventing exposure to blood-borne
pathogens.
16. Surgeons may be least likely to experience intraoperative
glove puncture when the patient is known to be HIVpositive.
17. Talaromyces marneffei is a common AIDS-defining
opportunistic infection in South-east Asia and central
Africa, which may resemble disseminated tuberculosis, and
which is sensitive to fluconazole.
18. Deep fungal infections in HIV-infected patients commonly
present with fever, weight loss, skin papules with central
necrosis, respiratory involvement, lymphadenopathy and
hepatosplenomegaly.
19. While possible to down-refer HIV-infected children on ART
from tertiary or secondary hospitals to primary healthcare
facilities, their outcomes are generally not as good as those of
children kept in hospital-based, specialist paediatrician care.
20. For children initiating ART, mortality is lower in infants
compared with older children.

