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Universal voluntary HIV
testing and immediate
antiretroviral therapy

In Reuben Granich and colleagues’
mathematical model on the benefits
of antiretroviral therapy for HIV
prevention (Jan 3, p 48)," everyone
is tested and everyone with HIV is
treated immediately (irrespective of
(D4+ cell count). However, the relation
of this theoretical model to reality
rests entirely on the veracity of the
assumptions employed.

First, the hypothesis that suppressive
antiretroviral therapy can reduce
HIV transmission within a sexual
partnership is plausible, but unproven.
Several studies have shown that
antiretroviral ~ therapy  suppresses
HIV in genital secretions, and two
observational studies** have reported
greatly reduced HIV transmission in
couples when the infected person
received antiretroviral therapy. How-
ever, neither the magnitude nor the
durability of this benefit is known.
Accordingly, the US National Institutes
of Health has launched a randomised
trial  (clinicaltrials.gov  identifier
NCT00074581) designed to answer
these questions.

Second, although detection of all
HIV-infected people through wide-
spread testing is a desirable goal, no
evidence exists that this can be accom-
plished even in wealthy countries
highly committed to HIV prevention.

Third, the decision to treat everyone
irrespective of CD4+ cell count should
not be taken lightly. Little doubt exists
that suppressing HIV benefits the
HIV-infected person. However, much
of the immune damage to the host
occurs during acute HIV infection’—a
phase of the disease not detected
by most current strategies. These
“invisible” patients with acute HIV
infection might contribute dispro-
portionately to the spread of HIV.S
They have not been factored into
most mass treatment models because
they cannot be readily detected.
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Additionally, we do not know the
long-term toxic effects of many of the
best antiretroviral therapy regimens;
cardiovascular complications are of no
small importance.

The WHO model' challenges us to
marry treatment and prevention. The
time has arrived for the drug discovery
and treatment communities to fully
embrace the public health benefits
of antiretroviral therapy. Using
drug combinations that will render
patients durably less contagious can
only be viewed as a salutary benefit
of required therapy. Perhaps, in the
coming years, it will turn out that we
can provide enough antiretroviral
therapy to enough people to curb the
epidemic. The job now is to be realistic
in our expectations and to generate
the essential data to lay the tracks so
the treatment-for-prevention train
can leave the station.
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Contrary to Reuben Granich and
colleagues’ interpretation, the results
of their model-based analysis® actu-
ally suggest that, even under opti-
mum conditions, early and sustained
universal treatment cannot eradicate
HIV.

Their assumptions about the
effect of this strategy are highly
optimistic: they assume that HIV-
infected people would reduce risk
behaviour by an average of 40%; that
second-line therapy is immediately
available on failure of first-line; and
that antiretroviral therapy reduces
infectiousness by 99%. This level of
reduction is unlikely.?

Granich and colleagues calculate
that an eradication phase would only
be possible if HIV-infected individuals
start antiretroviral therapy at a CD4+
T-cell threshold of about 1150 cells
per pL. But this would be impossible
since the average CD4+ count
immediately after seroconversion is
about 884 cells per pL in Africa. Even
if the average testing frequency is once
per year it would be difficult to catch
early seroconversions since diagnoses
will occur an average of 6 months
after seroconversion.

Various theoretical studies have
indicated that increasing treatment
coverage can substantially reduce
incidence if supplemented with
behaviour change,* but the epidemio-
logical impact is likely to be moderate
unless testing rates increase sub-
stantially. Even in  resource-rich
settings there is a large proportion
of people at high risk who are never
tested for HIV.®

Therefore, although universal treat-
ment should be strived towards,
the notion that universal testing
and treatment at high CD4+ concen-
trations can be attained in the fore-
seeable future seems unrealistic. The
important message from the study
is that large increases in testing and
early treatment can have a substantial
preventive effect at the population
level. The paper should be a call to
promote serious international discus-
sion between public-health officials,
clinicians, and other researchers
about the viability of this inter-
vention strategy, the ethics of indivi-
dualism versus utilitarianism, and the
possibility of using prevention funds
to further increase treatment access.
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We commend the creativity of
Reuben Granich and colleagues® in
proposing universal voluntary HIV
testing and immediate treatment
to reduce HIV incidence to less than
0-1% in a generalised epidemic such
as South Africa’s. However, in addition
to programmatic, clinical, social,
behavioural, financial, and ethical
obstacles, we are concerned that
their model underestimates the role
of acute transmission. The proposed
yearly testing would miss most acute
infections (which cannot be detected
by standard antibody tests), and thus
would fail to stop potential rapid
chains of early transmissions during
peak (acute) infectivity.

Granich and colleagues assume
acute infection to be ten times as
infectious as chronic infection, partly
on the basis of the Rakai, Uganda,
cohort, which provides the best
direct evidence (although it was not
designed to assess acute infectivity).
However, modelling based on Rakai
data has indicated relative acute
infectivity of 26-fold? to 43-fold.?

Additionally, Granich and colleagues’
assumption of eight partners per year
is strikingly at variance with survey

data (even if such data probably
significantly under-report multiple
partnerships), such as a 2005 South
African survey that found only 16:3%
of men and 2-6% of women reported
two or more partners in the past year.*
Nor does an epidemic doubling time
of 1.2 years approximate the current
epidemic in South Africa.

Finally, the model’s estimated effect
is based on optimistic assumptions,
including a "full package” of standard
interventions reducing transmission
by 40% (something rarely, if ever,
achieved®). According to the model, the
other 60% reduction in transmission
would be achieved by universal testing
and treatment (in a near-perfect
scenario), but it would be very sensitive
to rates of drop-out, infectivity while
onantiretroviral therapy, and especially
coverage of testing, making practical
concerns about implementation all the
more daunting.
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Reuben Granich and colleagues explore
a policy of universal voluntary HIV
testing with immediate antiretroviral
therapy as a strategy for elimination
of HIV transmission. | wonder how
relevant their findings are, given that

the models used do not account for
concurrency—ie, overlapping, long-
term partnerships—which are likely to
account for a substantial amount of
HIV transmission in South Africa.?

Granich and colleagues do state
that their model “allows for a high
level of concurrency and for a much
higher infectiousness during the acute
phase than during the chronic phase.”
However, the reference they use to
support this statement® does not
model concurrency, but uses a basic
risk-category, deterministic model
combined with a factor for changes in
viral load. This is not the same thing
as modelling concurrency, which is
a network effect enhanced by, but
independent of, viral load fluctuations.

For  deterministic ~ models to
approximate the observed prevalence
of HIV, they must make unreasonable
assumptions about African sexual
behaviour. The authors of the cited
paper;? and presumably Granich and
colleagues, assume that 1% of people
have on average 77 partners per year.
Behavioural surveys from Africa have
never found such high levels of “prom-
iscuity”.* The authors’ assumption is
derived not from behavioural data, but
from the demands of the model itself.
The model would not predict actual
prevalence otherwise.

Network models® do not require
unrealistic assumptions, and are
much better able to derive prevalence
estimates on the basis of actual
behavioural data. Thus, it would
seem worth modelling the effect of
testing and antiretroviral therapy
with a network model that includes
concurrent partnerships.

At the very least, factoring in
concurrency would increase the relative
amount of transmission attributable to
the "acute” phase—ie, when infection
is not even detectable on an HIV test—
beyond that calculated by Abu-Raddad
and Longini* (and presumably Granich
and colleagues). That would reduce the
effect of testing and early treatment
significantly, | suspect.
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The theoretical model by Reuben
Granich and colleagues' concludes
that a massive scale-up of HIV test-
ing with immediate initiation of anti-
retroviral therapy could nearly stop
HIV transmission. Writing on behalf
of a group of advisers to UNAIDS on
HIV and human rights,> we welcome a
model that proposes the attainment
of universal access to HIV treatment
and HIV testing, and confirms the link
between HIV prevention and treatment;
these are essential components of the
right to health which must be pursued
with much greater efforts.

Granich and colleagues acknowledge
many barriers to implementation, but
neglect a crucial issue: whether uni-
versal annual testing and immediate
treatment can be applied safely and
acceptably in the face of widespread
HIV-related stigma, discrimination, and
human rights abuses.

There is abundant evidence that the
uptake of HIV prevention and treat-
ment programmes is undermined by
gender inequality and violence against
women, stigma and discrimination
against people living with HIV, and the
criminalisation or denial of the existence
by some governments of populations
at high risk of HIV—eg, men who have
sex with men, people who use drugs,
and sex workers.
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The model would have been
stronger had it costed concrete
programmes to reduce these barriers
and support people’s ability to access
services. Without attention to such
programmes, the model would not
achieve the posited uptake necessary
to achieve its goals. If efforts to
determine the model's potential
are deemed worthy of study, it is
imperative that not only HIV testing
and treatment be scaled up, but also
programmes to protect and promote
human rights of people living with
and vulnerable to HIV. Additionally,
people living with and affected by HIV
should be involved.
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Reuben Granich and colleagues’
suggest universal HIV testing and
immediate treatment of those
found positive, which is indeed “a
bold move away”? from the current
approach of treatment on the basis of
clinical need and prevention through
behavioural education.

Granich and colleagues’ modelling
results depend heavily on the validity
of assumptions about future or
unrealised events. For example,

they assume that, with treatment,
infectiousness fell to only 1% of
untreated  infectiousness.  They
also assume a yearly dropout rate
of 1.5%, which would seem overly
optimistic for a long-term “universal”
programme. A sensitivity analysis
with these model parameters would
have allowed us to see how different
values might affect the results
qualitatively.  Scientifically,  their
results merely indicate some possible
future  scenarios—if antiretroviral
therapy  strikingly  lowers  the
infectivity of treated patients, if long-
term compliance is sufficiently high,
and if this programme does not lead
to significantly more risky behaviour
by the population owing to a false
sense of security.

Furthermore, to remedy the
inadequacies of implementing a
universal testing programme, one
could consider the experience of Cuba,
where extensive random testing
accompanied by contact tracing of
infected individuals has resulted in
a high HIV detection rate, estimated
by two different methods at around
77% and 80%,* respectively. This
has resulted in Cuba having a
significantly lower HIV prevalence
than its neighbours in the Caribbean
Basin.> Moreover, contact tracing
is less costly than universal testing,
and hence is an ideal complement to
large-scale intervention programmes
in developing countries.
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In their important and provocative

article,' Reuben Granich and colleagues

argue that universal voluntary HIV
testing and immediate antiretroviral
therapy, irrespective of the degree of
immune suppression, could eliminate

HIV from countries where the infection

is highly prevalent. However, we agree

with Geoffrey Garnett and Rebecca

Baggaley’ that this approach could

strongly shift the benefits of treatment

from the individual to the population.

Although current HIV treatment
guidelines favour earlier treatment,
the risks and benefits of treatment for
people with CD4+ cell counts above
350 per pL are unknown. Trials of
therapy for patients with higher counts
areyet to begin.

Within the field of communicable
diseases, we are aware of little
precedent for the approach of “treating
for the common good”. Treatment
of diseases such as tuberculosis
might have the effect of decreasing
transmission, but the primary goal is
to decrease morbidity and mortality for
the affected person. A better analogy
might be found in immunisation
programmes—eg, rubella vaccination
of infants and children aims to reduce
exposure among pregnant women.
However, there is still a clear benefit and
minimal risk for the individual vaccinee.

The World Medical Association
international code of medical ethics
states that “A physician shall act in the
patient’s best interest when providing
medical care.”” If we are to deviate
from this basic principle, we will need
a robust ethical model for balancing
individual and societal benefits.
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Reuben Granich and colleagues® use
mathematical models to show that
annual screening of most adults for
HIV, with immediate commencement
of antiretroviral therapy for all
infected, would strikingly reduce
HIV incidence. The findings are very
interesting. We would like to share our
lessons from Ethiopia.

Ethiopia had a millennium AIDS
campaign with the objective of
increasing the number of people
tested for HIV through universal
voluntary counselling and testing and
providing antiretroviral treatment
for eligible patients. We were able to
increase the number of people tested
in 1 year from 560 000 in 2005/06 to
4-6 million in 2007/08. The number
of patients started on antiretroviral
therapy per month increased from
3500 to more than 5700.2

Eventhough we accomplished alotin
terms of HIV testing and antiretroviral
therapy provision, we had challenges
during the rapid scale-up of these
services. We learnt that mass testing
is very resource-intensive and needs
a strong health system, including
adequate human resources and a
continuous supply of commaodities. As
aresult, our current guiding principle is
“high yield” and "high impact” through
targeted testing of most-at-risk popu-
lations: patients with tuberculosis or
sexually transmitted diseases, and
pregnant women.

Universal voluntary HIV testing
and antiretroviral therapy provision
might be effective in reducing HIV
transmission, but with the current
health system constraints in many
sub-Saharan African countries such
as Ethiopia, it is really not feasible to

practise it. We recommend “high yield”
and "high impact” HIV testing with
early initiation of antiretroviral therapy,
and improved adherence and retention
of patients in care and treatment.
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Authors’ reply
We thank the many colleagues around
the world who have commented on our
theoretical paper, and are encouraged
by the ongoing discussion about how
best to use antiretroviral therapy for
HIV prevention. These comments
signal that more research is needed.
The hypothetical approach that was
modelled need not be interpreted as
putting public health in competition
with individual health. There is increas-
ing evidence of individual benefit
from earlier initiation of antiretro-
viral therapy, and the optimum time
to start therapy remains uncertain.
Only research can determine conclusi-
vely whether the modelled approach
would benefit individuals by reducing
HIV transmission and HIV disease, or
whetherdrugtoxicity and other consid-
erations would outweigh advantages.
We agree that operational challenges
in high burden, resource-constrained
settings are formidable. The paper was
a hypothetical exercise and further
research is required to assess whether
the studied approach has merit. We also
agree that ethical and human rights
issues need to be addressed, along with
technical and financial considerations,
as the concept of antiretroviral
therapy for HIV prevention is further
developed. We stress that other
prevention modalities would continue
to have a role, including ethical partner
notification, as appropriate.
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Technical issues raised by the
correspondents include the
importance of acute infection and its
associated high infectivity, epidemic
trends in southern Africa, the role
of sexual concurrency, the degree of
protection against HIV from other
preventive interventions, and the
postulated rates of adherence to
therapy. The assumptions that went
into the model were supported by the
results of published studies, including
available information on the relative
importance of the acute infection
period. However, we welcome further
specialist discussion of the model.

WHO will hold a meeting later this
year which will allow discussion of
many of the issues raised in the letters
responding to our paper. Anticipated
outcomes include review and discussion
of relevant research questions and
methods, ethical and human rights
concerns, and operational challenges,
including costing.

Finally, we carefully avoided the term
“eradication” in ourpaper. “Elimination”
refers to reduction in incidence of a
public health challenge to levels below
some arbitrarily defined threshold.
Paediatric HIV disease has been virtually
eliminated in the industrialised world
by use of universal voluntary testing
of pregnant women together with
antiretroviral prophylaxis and other
appropriate interventions. Irrespective
of terminology, the model showed that
it is theoretically possible to substan-
tially reduce HIV transmission through
regular, universal voluntary testing and
immediate antiretroviral therapy. We
agree with the comment from Ethiopia
that efforts to scale up services should
start where need is greatest.
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Better measures of
affordability required

A Cameron and colleagues (Jan 17,
p 240)' address the important topic
of affordability of medicines in low-
income and middle-income countries.
The magnitude of the affordability
problem  depends on  medicine
prices and on the income level and
distribution in a country.

Regarding income level, a con-
venient yet uncommon metric is used
by Cameron and colleagues—ie, the
salary of the lowest-paid unskilled
government worker (LPGW). Use of
this unusual measure hampers the
interpretation of results and might
overestimate the affordability of
medicines. As they acknowledge,
often "a substantial proportion of the
population” earns less than the LPGW.

In collaboration with WHO and Health
Action International, we investigated
this situation in 17 of the countries in
the Cameron study.’ It turned out that,
in 13 of these countries, half or more
of the population was actually able to
spend (much) less than the LPGW. The
LPGW therefore is relatively well-off in
most countries and at least half of the
population in the 13 countries need to
work more days than the LPGW to pay
for necessary medicines.

Using household expenditure data
and income distributions, we applied
more common measures of afford-
ability of medicines, based on imp-
overishment (ie, earning less than
US$1 or $2 per day) and catastrophic
spending on medicines (ie, more than a
certain proportion of total spending).**
Our results highlight that the already
compelling results shown by Cameron
and colleagues are, in fact, substantial
overestimates of the affordability of
medicines. Unfortunately, therefore,
even more people lack financial access
to necessary medicine, stressing the
need for intervention.
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Authors' reply
Comparison  of treatment  costs
with the salary of the lowest-paid
government  worker  (LPGW) s
recommended by WHO and Health
Action International as a means of
estimating medicine affordability*
and has been reported in various
publications.>*  This measure uses
local medicine prices collected with a
standard survey to determine the num-
ber of days" wages the LPGW would
need to purchase a course of treatment.
Although it provides a simple method
of illustrating the effect of medicine
prices on the average consumer, and
has the advantage of being a metric
available in all countries, the LPGW
measure is not without limitations.
Even if a treatment is affordable for
the LPGW, it might not be affordable
for the often substantial proportion
of the population earning less than
this salary in low-income and middle-
income countries. Further, it does not
account for the need for other non-
discretionary expenditures (eg, food),
seasonal fluctuations in income, the
number of dependants living on this
wage, and other treatment costs such
as consultations and diagnostics.
Finally, it does not address individual
preferences in coping with the financial
demands of medicine purchases. Des-
pite these limitations, it remains a
useful, relatively simple and easy to
comprehend indication of affordability
which can assist in assessing the acces-
sibility of treatment and interpreting
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