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Ending AIDS
Brian Williams - Epidemiologist affiliated to SACEMA.
Triple-combination anti-retroviral therapy (CART)
for HIV is the Lazarus Drug—people at deaths door
pick up their beds and walk. But as the world
embraces immediate treatment for HIV the game is
not over: stigma and discrimination persist; drug
procurement, supply and delivery are failing in
many countries; ways must be found to ensure
adherence with treatment to keep people alive,
minimize resistance and stop transmission; thirty
million people will need treatment for the next halfcentury or until a cure is found. This is an
auspicious time to review a few of the many studies
that have accumulated over the last fifteen years in
support of providing treatment for people infected
with HIV as early and as soon as possible.
In 1984 Brazil was the first country to make antiretroviral treatment (ART) for HIV available in the
public sector starting with mono-, dual- and then
triple- therapy. In 1984 25% of AIDS patients
developed tuberculosis (TB) and 73% of AIDS
patients died; by the year 2000 TB incidence had
fallen by 88% and mortality by 96% (1)
(demonstrating the power and efficacy of CART.
In 2000 the ZVITAMBO trial of Vitamin A
supplementation for mothers and babies was carried
out in Harare, Zimbabwe before ART became
available in the public sector. In HIV-positive
women with CD4+ cell counts below 50/µL the
annual mortality was 45%, 129 times that in HIVnegative women. But even in women with a CD4+
cell count of 1,000/µL the annual mortality was still
3.9 times greater than in HIV-negative women (2)
suggesting that early ART would have a significant
impact on mortality even among women with high
CD4+ cell counts. In the same study the mortality
in babies born with HIV was 0.5% per week in the
first week of life rising to 4.3% per week in the
13th week of life and falling back to 0.5% per week
in the 36th week of life; at week 36 the cumulative
mortality was 49% in babies born with HIV
compared to 1.9% in babies born without HIV (3).
This highlighted the importance of starting all HIVpositive pregnant women on ART as soon as
possible to keep them alive and to stop vertical
transmission and, if their babies are born with HIV
or acquire it during labour and delivery or through
breast feeding, ensuring that their babies start
treatment as soon as possible.
In 2002 the Department of Health and Human
Services (DHHS) in the United States, drawing on
data from the Multicenter AIDS Cohort Study

(MACS), published the first formal attempt to use
immunological markers to decide on the timing of
treatment initiation. To ensure that people whose
chance of developing an AIDS related condition
within three years was greater than 10% they
recommended ART to anyone with a CD4+ cell
count below 500/µL or a viral load above
10,000/mL (4); 90% of people living with HIV in
South Africa at that time would have been eligible
for treatment (5).
In 2007 the AIDS Therapy Evaluation Project,
Netherlands (ATHENA) study, a seven year
observational cohort, demonstrated the rate and
extent of immune recovery in people on ART (6).
At the start of treatment CD4+ cell counts increased
at an average rate of 271/µL/year to a steady state
of 371/µL above the value at the start of treatment.
The important and unexpected observation was that
the increase was independent of the cell count at
which treatment was started; the higher the CD4+
cell count at treatment initiation the higher the
asymptotic CD4+ cell count and, by implication,
the better the immune recovery.
In 2008 an analysis of data from the Abbott M97720 trial (7), in which people were followed up for
seven years, demonstrated the effectiveness of
CART. With good treatment and high levels of
compliance viral loads fell by about 100 times after
one month and 10 thousand times after one year (7).
While the benefit to individual patients of early
ART was already clear, this showed that patients on
ART could achieve levels of viral load suppression
that would almost certainly render them
uninfectious to others. The bad news was that while
viraemia could be reduced to about 10/mL, even the
best treatment did not eliminate the virus
completely so that CART is not a cure.
In 2009 and 2010 the evidence for the effectiveness
of treatment as prevention followed quickly with
several studies of the relationship between viral
load and transmission (8-10).
A subsequent
analysis (11) showed that transmission saturates at
a viral load of about 10k/mL and declines linearly
with viral load below 10k/mL; reducing viral load
from a mean of about 100k/mL to 100/mL would
reduce transmission by about 99%.
In 2010 an important study on drug resistance was
published using data from the British Columbia
Drug Treatment Program (12). In the early 2000s
rates of acquired drug resistance were increasing in

many places (13,14). As expected people on monotherapy were very likely to develop drug resistance
and dual therapy was not sufficient to contain this.
By 1996 the incidence of acquired resistance in
Vancouver was 20%/year; by 2008, as more people
on CART had fully suppressed viraemia, the
incidence of acquired resistance had fallen to
2%/year (12).
In 2010 there was still some concern that while
CART had clear health benefits for infected people
and would significantly reduce both transmission
and drug-resistance, there was a need to
demonstrate these effects directly in interventions at
a population level (15). In 2011 the first large
randomized controlled trial of the impact of CART
on transmission, HPTN-052, was published (16).
This showed that CART could be used to reduce
transmission among discordant couples by about
96% providing definitive confirmation that CART
could be used to stop transmission and confirming
the earlier conclusions based on indirect, but solid,
scientific evidence.
In 2013 a study carried out in South Africa showed
that a similar impact could be obtained in a publichealth setting and not only under trial conditions
(17). In the Hlabisa district of KwaZulu-Natal,
comparing communities with different levels of
ART coverage, the incidence of HIV fell by about
1% for every 1% increase in the coverage of ART
(17).
While the impact of CART both in preserving the
health of infected people and in reducing
transmission to uninfected people is clear, there is
still some concern about the affordability of ending
AIDS. The cost of CART in 2000 was of the order
of US$10k per annum which, with about 30 million
people infected with HIV, would imply an annual
cost of US$300 billion a year for drugs alone.
Fortunately the cost of CART has fallen to about
US$100 to US$200 per annum in low and middle
income countries (18) so that the drug costs of
putting all infected people on ART would only
amount to about US$3 billion to US$6 billion per
annum. Even allowing for the additional costs of
care and support for people on CART this would be
affordable in most countries and with international
support in all countries (19).
Now, in June 2015, three important results have
been obtained. The first is from the Strategic
Timing of Anti-retroviral Therapy (START) trial
comparing the outcomes for people who started
treatment when their CD4+ cell count was greater
than 500/µL with people who started treatment
when their viral load was between 350/µL and
500/µL (20). The trial was stopped early when it
became clear that mortality in the delayed treatment

arm was 3.3 (1.85.9) times greater than in the
early treatment arm confirming the analysis of
mortality in the ZVITAMBO trial (2). The second,
an elegant analysis of data from Vancouver, has
shown that not only does early treatment save lives
and reduce transmission, but leads to better viral
load suppression, no increase in loss to follow-up,
lower rates of drug resistance, and fewer AIDS
defining illnesses (21). The third is the
announcement that Cuba has become the first
country in the world to eliminate mother-to-child
transmission of both HIV and syphilis (22).
These clear and definitive scientific results,
accumulated over 15 years, provide overwhelming
evidence that immediate treatment for HIV, as soon
as possible after a person becomes infected, is in
the best interests of individual patients and will, if
delivered effectively, lead to the elimination of HIV
as a public health threat. In the words of Michel
Sidibé, Executive Director of UNAIDS ‘Every
person living with HIV should have immediate
access to life-saving ART … Delaying access to
HIV treatment under any pretext is denying the
right to health’ (20). The human rights implications
are clear (23).
Ten years ago Julio Montaner, who more than
anyone has driven the early treatment agenda, wrote
(24): ‘The present approach to the management of
HIV/AIDS is … not sustainable [or] acceptable if
we hope to control the … HIV …pandemic. A
prevention-centred approach to the use of HAART
[highly active anti-retroviral therapy] … will be
challenging and … need careful consideration of …
emerging ethical issues. However, expanded free
access to HAART … provides a … means to
[control] the HIV pandemic’. Based on hard science
and the overwhelming evidence that we can stop
AIDS, the need now is to muster the political will
and the financial resources to rid the world of the
scourge of AIDS once and for all.
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