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predictive value of screening tests in a
representative ante-natal population
over time. As would be expected, there is
an inverse relationship between the false
positivity rate and the positive predictive
value of the test. This is largely a function

of the prevalence of infection and occurs |

against the background of steady im-
provement in the performance of the
serological tests. The accuracy of screen-
ing serology is currently close to optimal.
However, a test result— in terms of being
reactive or non-reactive — must con-
stantly be interpreted (as positive or nega-
tive) against an estimate of the pre-test
probability of infection, as is reflected in
the prevalence of HIV in the population
from which the individual being tested
derives.

Concluding remarks

When the validity of antibody test
results is challenged, as should happen
from time to time, it is important that this
be done with scientific insight and in
relation to defined criteria. The choice of
the diagnostic test is strongly influenced
by the test parameters (sensitivity and
specificity), but the interpretation of re-
sults is determined by the prevalence of
the infection in the population under
study.

Cognisance must be taken of the preva-
lence within the population being tested
(the HIV populations in South Africa
consist of clusters of differing preva
lence'), the characteristics of the testing
strategy employed, and of the properties
of the individual tests themselves.
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Science and HIV/AIDS in South
Africa:
A review of the literature

E.Gouws’ and B.G. Williams®

N ORDER TO ASSESS THE STATE OF

scientific knowledge on HIV/AIDS in

South Africa, a MEDLINE search was
done on HIV- and AlDS-related papers
through the National Library of Medicine
at the National Institutes of Health in the
United States, using HIV, AIDS and South
Africa as key words. A total of 466 scien-
tific articles (including editorials and re-
views) on HIV/AIDS in South Africa has
been published in peer-reviewed journals
over the last 17 years. The number pub-
lished annually has increased rapidly
since 1995 (Fig. 1), with 88 appearing in
1999. During the first three months of
2000, 22 papers were published.

1983 to 1989

The first scientific paper concerned
with HIV/AIDS in South Africa appeared
in 1983: a documented report of the first
two cases of the acquired immunodefi-
ciency syndrome in male homosexuals
identified in South Africa. During the next
six years (1984-1989), 46 papers were pub-
lished on HIV and AIDS in this country.
There were several reports describing
HTLV-111, HIV, AIDS and AIDS-related
conditions in particular risk groups. One
hundred and sixty-six cases of AIDS had
been seen in South Africa between 1982
and 1988, with a mortality rate of 539%. Ot
interest was the absence of HIV infection
in sex workers, women attending sexually
transmitted disease clinics and drug
abusers in 1987. Several studies consider-
ing the epidemiology of present status
and future growth of the AIDS epidemic
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were published and one paper reported
on the origin of viruses in Africa.
ljsselmuiden et al., in a three-part series
published in the South African Medical
Journal in 1988, emphasized the urgent
need for, and proposed steps towards, a
comprehensive strategy for the control of
HIV infection. In 1988 the first papers ap-
peared on medico-legal issues in caring
for people with HIV infection, the impact
of AIDS on society, and AIDS education.
By the end of 1989, a number of surveil-
lance studies had been presented and
confirmed the entry of HIV infection into
the heterosexual population in South
Africa. While visits by male homosexual
patients to HIV clinics reached a plateau
in 1989, visits from heterosexual patients
started to increase. Although prevalence
of HIV was still low in the general popula-
tion (probably below 0.5%), an alarming
increase in the number of AIDS cases in
particular risk categories was predicted.
In the absence of a vaccine and treatment,
anurgentcall was made for safer sex prac-
tices through education.

1990 to 1994
Of great concern in the early 1990s was
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Fig. 1. The annual number of scientific publica-
tions, in peer-reviewed journals since 1983,
concerned primarily with HIV/AIDS in South
Africa.
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the extensive and continuing spread of
HIV in urban heterosexual populations,
manifested by doubling times of about 8.5
months. HIV data suggested a spread of
infection that was far more extensive than
the still low numbers of reported AIDS
cases. Of an estimated total of 122951
HIV-infected individuals in South Africa
in 1991, 69% were [rom urban popula-
tions, 20% from rural populations and 7%
from homosexual men. Data from the
National HIV Surveillance Programme
showed an increase in the point preva-
lence of HIV among antenatal clinic atten-
dees from 0.76% in 1990 to 7.6% in 1994
but with wide geographical variation,

Of 125 HIV/AIDS-related papers pub-
lished during this period, 16% were
concerned with social and behavioural re-
search. Most of these dealt with knowl-
edge, beliefs and practices amongst people
in particular risk categories, for example,
vouth, health care workers, sexually
transmitted diseases (STD) and family
planning clinic attendees. Condom use
practices and risk-taking behaviour were
reported on in several of these articles.
One study was published on the market-
ing of condoms and microbicides. Nine
dealt with ethical issues, such as informed
consent and confidentiality, and in two
papers the question as to whether or not
AIDS should be made a notifiable disease
was debated. Seven articles appeared on
statistical analysis and modelling of the
epidemic. Current, short-term and me-
dium-term predictions of the prevalence
of HIV infection were presented. Al-
though the forecasts were tentative, they
indicated the seriousness of the HIV epi-
demic. Using a macro-simulation model,
Schall predicted in 1990 that the AIDS
epidemic could reach prevalences of
30% in the sexually active population by
2000 to 2005, which is close to the current
prevalence amongst women attending
ante-natal clinics. Other areas that were
well researched at this time include:
AlIDS-related conditions (12, including
Kaposi's sarcoma)*; surveillance and
epidemiological studies (12); paediatric
AIDS and HIV in children (8); transmis-
sion of HIV, mainly through blood trans-
fusion and vertical transmission (6);
sexually transmitted diseases and their
association with HIV (6); and HIV and
dental/oral research (5). The relationship
between tuberculosis and HIV was also
addressed (1), while several articles dealt
with the diagnosis of HIV (4). AIDS edu-
cation and the evaluation of education
programmes was also discussed (5), and

¥ Igures in brackets indicate Ihe number ol papers
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papers appeared on prevention strategies,
including infection control and adapta-
tion of the so-called Health Belief Model
(3). The association between HIV and
dietary and nutritional status was dis-
cussed (2), as well as poverty and socio-
economic determinants (3). Papers also
appeared on migrant labour and HIV (1),
traditional healers and ancient beliefs (3),
and geographic progression of disease
was shown by mapping the AIDS pan-
demic. With the exception of a study on
the genetic analysis of HIV types 1 and 2
mixed infections in India, referring to
sequences found in South Africa, very
few papers were published on molecular
biological or immunological aspects of
the disease during this period. There was
also a general lack of papers on disease
management and care of HIV-infected
patients.

1995 to 2000

The rising trend in HIV prevalence rates
continued during this period and this was
matched by an increase in scientific out-
put (Fig. 1). The prevalence of HIV infec-
tion amongst women attending ante-natal
clinics reached 23% in 1998, with the high-
est prevalence in KwaZulu-Natal (32%)
and the lowest in the Western Cape
(5.2%). On the basis of the ante-natal sur-
veys and certain assumptions, it was esti-
mated that 3.6 million South Africans
were infected with the HI virus in 1998,
up from an estimated 1.7 million in 1995,
Of particular concern for public health is
the high prevalence amongst young
women, aged 15 to 25 years.

A total of 293 papers was published
during this period. South Africa joined
the global effort to develop an effective
AlIDS vaccine and there was a substantial
increase (24) in the number of papers on
genetic, immunological and molecular
biological aspects. Studies were done to
assess the correlation between HIV RNA
levels, CD4 counts and the risk of progres-
sion to AIDS or death. With limited
resources for diagnosis and management
of the disease, absolute CD4 counts are
used to monitor disease progression and
institute prophylaxis against opportunis-
tic infections. Genetic analyses were per-
formed to determine HIV-1 subtypes in
different risk groups in South Africa.
Subtype B viruses were associated with
homosexual transmission and subtype C
with heterosexual transmission, suggest-
ing two separate epidemics. Neutraliza-
tion of HIV subtypes and the implications
for vaccine formulations were discussed.

Compared to the previous period there
was a decrease in the propartion of
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papers on surveillance and epidemiology
(14/293). Almost one quarter of all papers
published during this period were con-
cerned with tuberculosis (31) and other
HIV/AIDS-related illnesses (38), includ-
ing I’m'mmn‘yﬂb cariii pneumonia,
cancers, streptococcal diseases, meningi-
tis and others. Nine papers were con-
cerned with the association between
sexually transmitted diseases and HIV;
disease management and assessment of
care for patients infected with HIV were
also addressed (11). Social aspects were
still well researched (21) and included
assessment of knowledge, attitudes and
sexual behaviour, children requiring
social services, impact of HIV on quality of
life and barriers to condom use. Thirteen
papers dealt with ethics, informed con-
sent, confidentiality and voluntary test-
ing, and whether AIDS should be made a
notifiable disease. Most of the papers on
transmission of infection were concerned
with determinants of mother-to-child
transmission such as breastfeeding, anti-
body levels of the mother and mode of
delivery (12/17). The others discussed
transmission through anal sex, blood
transfusions and exposure of health-care
waorkers, such as forensic medical person-
nel, to blood and traumatized bodies.
Diagnosis and testing received attention
(13), including an evaluation of several
antibody assays and rapid tests, dried
blood spots and use of the polymerase
chain reaction. Frequency of testing and
diagnosis was also discussed. There was
an increase in the number of papers deal-
ing with prevention and public health
interventions, Six papers were concerned
with HIV in relation to sexual education
and the evaluation of such programmes.
Ot the other papers on prevention (15),
there were two on microbicide research,
one on AIDS programmes at the work-
place, on antiretroviral drugs for preg-
nant mothers and the cost-effectiveness
of preventing mother-to-child transmis-
sion (5), on child-feeding practices and
a plea for dried milk formula (2), and a
paper on the universal precautions for
prevention. A number of papers were
concerned with paediatric HIV and AIDS
(15), dealing mainly with morbidity and
mortality in children infected with HIV.
Papers were published on adult mortality
(6), including a study on the survival dif-
ferences between the two independent
upinlemica of heterosexual and homosex-
ual infection in South Africa. Although
there were no papers on direct treatment
of HIV in South Africa, the treatment of
sexually transmitted diseases, tuberculo-
sis and HIV-related cancer continued to
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receive attention (13). Papers were also
published on nutrition (3), socio-demo-
graphic impact and demographic model-
ling (2), HIV and infertility (1), hormonal
contraception and HIV (1), HIV amongst
intravenous drug users (1), pharmaco-
kinetics, in particular antiretroviral drug
activity (1), whether South Africa should
be preparing for vaccine trials and new
prospects in vaccine research (2), geo-
graphical presentation of HIV heteroge-
neity and proximity to roads in a rural
district in South Africa (1), and the origin
of HIV (1). There was a general lack of
papers on population dynamics and risk
factors such as migrancy and circumci-
sion, which may play an important role
in transmission of HIV in South Africa.
Only one paper on each of these topics
appeared in the literature during this
period.

Conclusion

A substantial literature exists covering
many aspects of HIV/AIDS and related
diseases in South Africa. These include
social, behavioural, epidemiological,
clinical and molecular studies. During the
first period covered in this review, 1983 to
1989, the focus of the scientific research
was on men who have sex with men and
on AIDS. However, several papers dis-
cussed the likely impacts of the epidemic
and warned of the threat posed by
HIV/AIDS to South Africa.

During the period 1990 to 1994, it started
to become clear that the heterosexual
epidemic was rapidly exceeding the
homosexual epidemicin scale and impor-
tance and the focus of attention changed
in this direction. The number of papers
dealing with social and behavioural
aspects of the epidemic increased steadily
and important studies were published on
the epidemiology and likely future
growth of the epidemic; predictions were
made then, that have proved to be de-
pressingly accurate.

The third period under consideration,
1995 to 2000, has seen an increase in re-
search on all fronts but in particular there
has been a dramatic increase in the num-
ber of papers dealing with the molecular
biology of the virus, on aspects of vaccine
research, and an increase in interest in
AlDS-related diseases and in particular
tuberculosis.

While the accumulated knowledge is
substantial, there are still many areas in
which little or no research has been done.
Given the magnitude of the threat that
HIV/AIDS poses, it may be useful to con-
sider some of these in the hope that -
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researchers will begin to investigate some
of these areas.

It is important to develop effective,
sustainable community-based interven-
tions which will limit and, we hope,
reduce the spread of infection. At the time
of writing there seemed to be few
large-scale attempts to manage the epi-
demic, although one such attempt is de-
scribed in this issue (see page 351).
Research is clearly urgently needed that
focuses on the development and thor-
ough evaluation of intervention pro-
grammes.

Relatively little attention has been given
to the development of detailed demo-
graphic models that can be used to fore-
cast the future course of the epidemic, to
examine the likely impacts that differ-
ent kinds of intervention might have
(including vaccines, increased condom
use, management of sexually transmitted
diseases, behaviour change programmes,
media campaigns and so on), and to pro-
vide a sound basis on which to plan the
nation’s response to the epidemic. We
know, for example, that over the next 10
years or so we are likely to see a 20-year
dropin life expectancy and an increase by
a million or more in the number of or-
phans. What is less clear is how the socio-
economic impact of the epidemic will
vary geographically, how it will vary
among people in different social classes,
and what the effect will be on different
industries.

While increasing attention and greater
resources are being devoted to vaccine re-
search, an important aspect of this is the
preparation of communities amongst
which vaccine trials can be conducted. It
is often forgotten that beftore such trials
can be conducted, several years have to be
spent not only educating communities
about vaccine research but also collecting
baseline data that are essential for the
effective planning and execution of such
trials. While one such study is currently
under way in Hlabisa, in rural KwaZulu-
Natal, more are needed.

The levels of infection have reached
quite extraordinary dimensions and it is
becomingalmostinevitable that ways will
have to be found to make antiretroviral
therapies widely available. Although the
main problem of giving antiretrovirals is
cost, issues such as medical supervision,
compliance and drug resistance are also
of great concern, There is an encouraging
body of research on immune boosters and
nutritional aspects of the disease and
work in this direction should be consider-
ably strengthened. It is clear that consid-
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erably more attention has to be given to
therapeutic options for the future.

Given that a vaccine is unlikely to be
available for a long time and that thera-
peultic drugs are unlikely to be available to
everyone, it is essential that research into
the behavioural aspects of the epidemic be
strengthened. It is now widely accepted
that effective behaviour change involves
changing peer and community norms of
behaviour but little is known about how
this can best be achieved; research into
such areas, including gender violence, is
urgently needed. It is now being sug-
gested that voluntary counselling and
testing would have a significant impact
but there is no research on this issue in
South Africa and anecdotal evidence sug-
gests that revealing one's HIV status, even
to those closest to you, can be dangerous.

While prevention of vertical transmis-
sion has received considerable attention,
no work has been done on post-exposure
prophylaxis for rape victims. Given the
high incidence of rape in South Africa,
this too needs urgent attention.

While there is an increasing body of
evidence to show that male circumcision
is protective, no work has been done in
this area, either to investigate the magni-
tude of the effect or to consider the social
implications of such practices.

Finally, and most surprising, there has
been an almost complete lack of scientific
work on the relation between migrancy
and HIV apart from one study in Hlabisa.
It can be argued that one of the most im-
portant driving forces of the epidemic in
southern Africa is the century-old system
of oscillating migration, which both
serves to put people at risk of infection
and, when they become infected, to
spread the epidemic widely and rapidly.

While the scientific community has re-
sponded to the challenges of HIV/AIDS in
South Africa with an impressive body of
scientific literature, much still has to be
done. Probably the greatest need is to
develop a strong, well-directed and well-
funded programme of research that
brings together social, clinical, biomedical
and molecular scientists as well as policy
makers and planners to provide the sup-
port that will be needed if we are to deal
with the epidemic effectively and save
what we can from an otherwise disas-
trous situation.

A bibliography of the references used to
write this review can be accessed on the
South African Journal of Science web site:
www.nrf.ac.za
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