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s u m m a r y
A recent study by Chigwedere et al., ‘‘Estimating the lost beneﬁts of antiretroviral drug use in South
Africa”, claims that during the period from 2000 to 2005 about 330,000 South African AIDS-deaths were
caused by the Human Immunodeﬁciency Virus (HIV) per year that could have been prevented by available anti-HIV drugs. The study blamed those who question the hypothesis that HIV is the cause of AIDS,
particularly former South African President Thabo Mbeki and one of us, for not preventing these deaths
by anti-HIV treatments such as the DNA chain-terminator AZT and the HIV DNA inhibitor Nevirapine.
Here we ask, (1) What evidence exists for the huge losses of South African lives from HIV claimed by
the Chigwedere study? (2) What evidence exists that South Africans would have beneﬁted from antiHIV drugs? We found that vital statistics from South Africa reported only 1 ‘‘HIV-death” per 1000 HIV
antibody-positives per year (or 12,000 per 12 million HIV antibody-positives) between 2000 and 2005,
whereas Chigwedere et al. estimated losses of around 330,000 lives from HIV per year. Moreover, the
US Census Bureau and South Africa reported that the South African population had increased by 3 million
during the period from 2000 to 2005 instead of suffering losses, growing from 44.5 to 47.5 million, even
though 25% to 30% were positive for antibodies against HIV. A similar discrepancy was found between
claims for a reportedly devastating HIV epidemic in Uganda and a simultaneous massive growth of the
Ugandan population. Likewise, the total Sub-Saharan population doubled from 400 millions in 1980 to
800 millions in 2007 during the African HIV epidemics. We conclude that the claims that HIV has caused
huge losses of African lives are unconﬁrmed and that HIV is not sufﬁcient or even necessary to cause the
previously known diseases, now called AIDS in the presence of antibody against HIV. Further we call into
question the claim that HIV antibody-positives would beneﬁt from anti-HIV drugs, because these drugs
are inevitably toxic and because there is as yet no proof that HIV causes AIDS.
Ó 2009 Elsevier Ltd. All rights reserved.

Introduction
Based on the hypothesis that Human Immunodeﬁciency Virus
(HIV) is the cause of a recent AIDS epidemic in South Africa, Chigwedere et al. estimated that 330,000 died unnecessarily from AIDS
caused by HIV during the period from 2000 to 2005, ‘‘because a
feasible and timely antiretroviral drug treatment program was
not implemented in South Africa” [1]. The HIV-AIDS hypothesis
postulates that HIV causes around 27 previously known diseases,
but only 5 to 10 years after infection and induction of antiviral
immunity [4,11]. Accordingly, Chigwedere et al. blamed all those
who question the HIV-AIDS hypothesis for the failure to use antiHIV drugs to prevent the estimated losses of lives, above all South
African president Thabo Mbeki and even one of us. Moreover, they
suggest that about 30,000 newborns could have been saved annually by preventing ‘‘mother-to-child transmission” of HIV by brief
* Corresponding author. Tel.: +1 510 642 6549; fax: +1 643 510 6455.
E-mail address: duesberg@berkeley.edu (P.H. Duesberg).

treatments to all pregnant mothers with the inevitably toxic
anti-HIV drugs AZT and Nevirapine (see below).
In view of our goal to solve the AIDS epidemic, and the speciﬁc
accusations that those who question the HIV-AIDS hypothesis may
be responsible for the loss of hundred thousands of lives we ask
here, (1) What evidence exists for the huge losses of South African
lives from HIV claimed by Chigwedere et al.? and (2) What evidence exists that South Africans would have beneﬁted from antiHIV drugs, such as AZT and Nevirapine?
A new perspective of South African AIDS
No evidence for huge losses of South African lives from HIV
Since 1984 a steady ﬂow of publications has advanced the
hypothesis that a new epidemic of HIV is decimating Africa and
that high percentages of Africans are already infected by HIV [2–
4]. In view of this and the recent study by Chigwedere et al. ‘‘estimating” about 330,000 preventable deaths from HIV per year, be-
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Table 1
Vital statistics of the South African population from 1980 to 2008.

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

29.3
30.2
31.1
32.1
33.2
34.3
35.1
35.9
36.8
37.6
38.5
39.3
40.1
40.9
41.6
42.2
42.8
43.3
43.9
44.5
45.1
45.6
46.1
46.6
47.0
47.5
47.9
48.4
48.8

*

HIV+ (%)

Deaths  103

50

Population

HIV-Deaths  103

45

million

Population  106

40

35

0.7
1.7
2.2
4.0
7.6
10.4
14.4
17.0
22.8
22.4
24.5
24.8
26.5
27.9
29.5
30.2
29.1
28.0

30

25

317
365
381
415
453
500
554
572
591
607

*

B

*

50
45

10
10.5

% HIV Positive
40

*
*
*

13
14.5
15

35

% HIV Positive

Year

A

Not reported because HIV-deaths were below 10th rank.

30
25
20
15
10
5
0

C
million

tween 2000 and 2005, it comes as a surprise that South African statistics report only 1 ‘‘HIV-death” in 1000 HIV antibody-positive
South Africans per year [5].
This number was obtained as follows: the average total South
African population per year from 2000 to 2005 was obtained from
consistent American and South African population statistics shown
in Table 1 and Fig. 1A [5–7]. It was approximately 45 million. The
HIV antibody-positive population was then calculated from the annual percentages of HIV antibody-positives of the total population,
recorded in Fig. 1B and also in Table 1 [8]. It can be seen in Fig. 1
and Table 1 that the average number of HIV antibody-positive
South Africans between 2000 and 2005 was about 12 million, or
25% to 30% of the average total of 45 million South Africans. The
annual ‘‘HIV-death” rate per HIV antibody-positive South African
was then calculated by dividing the total number of ‘‘HIV-deaths”
per year by 12 million. It is shown in Table 1, that ‘‘HIV-deaths”
made up only 2.5% of total registered mortality (10,471) in 2000;
were below 10th rank and thus was not listed in 2001, 2002 and
2003; were 10th with 2.3% of cases (13,440) in 2004 and 10th with
2.5% of cases (14,532) in 2005 [5,9]. Thus South African statistics
recorded an average of only about 12,000 ‘‘HIV-deaths” per 12 million HIV antibody-positives per year, or 1 per 1000, between 2000
and 2005. This is 25-fold less than the 300,000 HIV-deaths per year
estimated by Chigwedere et al.
In other words, the HIV-attributable mortality of the approximately 12 million South Africans, which were HIV antibody-positive between 2000 and 2005 (Table 1; Fig. 1), was only 0.1%.
Since all-cause mortality of South Africans was reported to be
about 0.9 to 1.3% over the period from 1999 to 2006 (Table 1;
Fig. 1) [5,9], the HIV-mortality of HIV antibody-positive South Africans represents less than 1/10 of the norm.
Further, the Chigwedere study from Harvard ‘‘estimates” that
between 5% in 2000 to 55% in 2005 of 60,000 newborns were lost
from mother to child transmission of HIV because there were no
anti-HIV drugs available to prevent infection. During this period

1.0
0.5
0.0
1980

Deaths

1985

1990

1995

2000

2005

2010

Year
Fig. 1. The population growth curve (A), HIV-antibody incidence (B), and mortality
(C) of the South African population between 1980 and 2008, as available from South
African and American sources cited in the text.

the population increased on average by 0.5 million per year, and
about 0.5 million died per year (Table 1; Fig. 1). It follows that
there were annually about 1 million newborns in this period, of
which the Harvard study estimates annual losses of 3000 to
30,000 to AIDS. But estimated losses of 3000 to 30,000 among 1
million newborns (.3% to 3%) are difﬁcult to detect statistically,
and are even more difﬁcult to attribute to HIV, because all AIDSdeﬁning diseases are previously known, HIV-independent diseases
called AIDS only in the presence of antibody against HIV [10,11]. In
view of this one wonders whether the Harvard study was aware of
the South African vital statistics, and whether it took into consideration the difﬁculties of telling HIV-positive from negative AIDSdeﬁning diseases.
We conclude that South African statistics provide no evidence
for the huge losses of South African lives from HIV during 2000–
2005, namely 300,000 HIV-deaths above normal mortality and
around 30,000 additional losses due to HIV-based infant mortality
[1]. Since we could not conﬁrm the huge numbers of HIV-deaths
claimed by Chigwedere et al., we did not analyze their estimates
of how many such deaths could have been prevented by anti-HIV
drugs.
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Further we asked, whether South Africa population statistics
support the view that Africa is being devastated by a new HIV epidemic [1,4], which, according to HIV-AIDS researchers, began in
1984 [2,3].
As shown in Fig. 1B and Table 1, The National HIV and Syphilis
Prevalence Survey South Africa ﬁrst reported antibodies against
HIV in 1990 in 0.7% of the South African population [12]. In the following 8 years, the percentage of South Africans with antibodies
against HIV increased gradually to 23%. After 1998 the prevalence
of HIV antibody-positives leveled off, oscillating between peak levels of 23% and 30% (Table 1; Fig. 1B).
But, instead of causing devastating losses of lives [1,4], the
South African HIV-epidemic coincided with a steady, massive increase of the South African population (Fig. 1A). During the speciﬁc
period from 2000 to 2005, the South African population gained 3
million, increasing from 44.5 to 47.5 million. And this happened,
even though 25% to 30% or an average of 12 million South Africans
were positive for antibodies against HIV during that time (compare
Fig. 1A and B).
Over all, it can be seen in Table 1, column 2, and in Fig. 1A that
from 1980 until 2008 the South African population increased from
29 million to 49 million at a high rate of about 1 million per year in
the early 1980s and about 0.5 million per year since the 1990s [5–
7]. The trajectories of the South African population growth curves
and of the corresponding mortality curves [5] were continuous and
were compatible between 1997 and 2006 (Fig. 1A and C).
Thus there is no statistical evidence for the loss above normal
mortality of 300,000 lives per year or 1.8 million total lives from
2000 to 2005, as the Harvard study claims. The steady growth trajectory would have dropped from 3 million to 1.2 million during
that time and the annual mortality would have increased from
an average of 500,000 to over 1 million during that time (Table
1). But this was not observed.
A similar discrepancy was found by one of us previously [13]
between claims for a devastating AIDS epidemic in Uganda
[3,14–16] and a simultaneous, unexpected growth of the Ugandan
population [7]. It can be seen in Fig. 2 and Table 2, that the Ugandan population increased dramatically from 12 to 31 million during the period from 1980 to 2008 [7]. In 1989, the Minister of
Health of Uganda ﬁrst reported that 5.8% of the population was
HIV antibody-positive [16]. This number reportedly increased by
1990 to about 13% and then slowly declined to 5% again by 2006
and 2007 (Fig. 2C) [17].
Moreover, the massive population increases of South Africa and
Uganda during the AIDS-era are no exceptions among Sub-Saharan
African countries. The total Sub-Saharan African population has indeed doubled from 400 millions in 1980 [10] to 800 million in 2007
[18].
We conclude that, contrary to the claims of Chigwedere et al.,
there was a massive increase of 3 million in the South African population between 2000 and 2005, which ﬁts exactly into the continuous South African population growth trajectory that extends from
1980 until 2008 (Fig. 1A). In addition, there was a similar massive
population growth in Uganda, although Uganda was also simultaneously subjected to an HIV-epidemic. Likewise there was a similar
massive increase of the total Sub-Saharan population during the
African HIV-epidemics. Thus the massive gain of 3 million South
Africans during 2000 to 2005 and the absence of abnormal losses
of 300,000 per year, or 1.8 million combined from 2000 to 2005,
call the estimates of Chigwedere et al. into question.
Since the African HIV-epidemics coincided with steady and
massive growths of the affected populations, we conclude that
HIV-epidemics are not likely causes of AIDS epidemics. In view of
this, we ask next whether HIV is a passenger virus.

A

Adult HIV prevalence

Rapid population growths despite simultaneous HIV-epidemics

Year
Fig. 2. The population growth curve (A), the AIDS-incidence (B), and the HIVantibody incidence (C) of the Ugandan population between 1980 and 2008, as
available from the Ugandan and American sources and the World Health Organization cited in the text.

Is HIV a passenger virus?
A passenger virus can be deﬁned as one that is not sufﬁcient and
not necessary to cause a disease. Indeed the Centers of Disease
Control’s (CDC) deﬁnition of AIDS, which is any one of 27 previously known diseases in the presence of antibody against HIV,
practically deﬁnes HIV as passenger virus [11]. It acknowledges
that all AIDS-deﬁning diseases have existed and continue to exist
independent of HIV, e.g. tuberculosis and pneumonia. Thus HIV is
not necessary for these diseases. At the same time the CDC and
other proponents of the HIV-AIDS hypothesis acknowledge the
existence of millions of HIV antibody-positives, who are healthy
[4], just as the millions of HIV antibody-positive Africans described
here. It follows that HIV is not sufﬁcient for AIDS.
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Table 2
Vital statistics of the Ugandan population from 1980 to 2008.
Year

Population*  106

Uganda health statistics
1980
12.4
1981
12.7
1982
13.0
1983
13.5
1984
13.9
1985
14.4
1986
14.9
1987
15.5
1988
16.2
1989
16.8
1990
17.5
1991
18.1
1992
18.7
1993
19.4
1994
20.1
1995
20.7
1996
21.2
1997
21.9
1998
22.5
1999
23.2
2000
24.0
2001
24.7
2002
25.5
2003
26.3
2004
27.2
2005
28.2
2006
29.2
2007
30.3
2008
31.4

AIDS cases**  102

This is all-the-more-likely, since tuberculosis and pneumonia are
the primary causes of death and also the predominant AIDS-deﬁning diseases in South Africa [5,9].
Evidence that HIV-positive Africans beneﬁt from anti-HIV drugs called
into question

0.2
0.1
8.8***
8.8***
29.1
34.3
60.9
66.2
102.4
63.5
46.4
49.3
21.9
30.3
19.6
14.1
11.5
23.0

*

Population from US Census Bureau.
AIDS cases from Ministry of Health Kampala, Uganda.
***
About 8.8  102 is representative for the years 1985 and 1986 combined.
**

The passenger-HIV hypothesis also offers the simplest explanations for the discrepancies between the massive population
growths and the presence of the new reportedly devastating HIVepidemics in South Africa (Figs. 1 and 2). This explanation holds
that HIV is a long-established, non-pathogenic passenger virus,
neutralized by antibody after asymptomatic, perinatal or non-perinatal infections (just like all other human and animal retroviruses)
[10]. The perceived novelty of the HIV epidemics would then reﬂect a novel epidemic of HIV-testing, inspired by the HIV-AIDS
hypothesis [4,19]. The passenger virus-hypothesis also explains
the failures to ﬁnd a mechanism for the hypothesis that HIV causes
AIDS by killing immune cells, despite over 25 years of research
[20].
It is consistent with the passenger virus-hypothesis that HIV (i)
is naturally transmitted most effectively from mother to child,
much like all other retroviruses [10], (ii) is asymptomatic for up
to 25 years (since it is known) in persons free of chemical AIDS
risks [10] including HIV-positive persons from the US Army [21],
(ii) has remained epidemiologically stable, at about 25% to 30%,
in South Africans (Fig. 1b), at about 5% in Uganda (Fig. 2C, and
[16]), and at about 0.3% (1 million in 300 millions) in America since
1985 [10,19]. By contrast, pathogenic viruses spread exponentially
and then decline exponentially within a few months due to antiviral immunity, forming classical bell-shaped curves as described
by Farr’s law [22,23]. Take, for example, the typical time course
of several months of a seasonal ﬂu epidemic [22].
In sum, we conclude that HIV is a passenger virus. This would
explain the low percentage of 0.1% ‘‘HIV-deaths” among 12 million
HIV antibody-positive South Africans, recorded between 2000 and
2005 (see above) [5]. This explanation holds that most of the
roughly 12,000 annual South African ‘‘HIV-deaths” are conventional tuberculoses and pneumonias attributed to HIV, because
the patients happened to be infected by the passenger virus HIV.

The Harvard study proposes that inhibitors of HIV such as AZT
and Nevirapine ‘‘beneﬁt” South African AIDS patients as prophylactic against and ameliorative treatments for AIDS and to prevent
newborns from becoming infected by HIV [1]. AZT and Nevirapine
are thought to inhibit HIV because they inhibit HIV DNA synthesis.
There are, however, three unsolved problems with this view:
(1) HIV DNA synthesis has never been detected in HIV antibodypositive people, because replication of HIV is suppressed in
the presence of antibody against HIV [10]. Thus inhibitors of
DNA synthesis are unlikely to help against a virus that is latent
and not making DNA, like HIV in antibody-positive persons.
(2) AZT was developed 45 years ago to kill human cancer cells
by terminating DNA synthesis [24]. Although termination
of DNA synthesis is inevitably cytotoxic, AZT is used against
cancer, since cancer cells typically make more DNA than
normal cells and are thus more susceptible to DNA chaintermination than most normal cells [10]. This advantage,
however, does not apply when AZT is used against a target
like latent HIV, which makes no new viral DNA. What
remains under these conditions are only the inevitable
DNA-toxicity, immuno-toxicity and aneuploidy, which are
induced by AZT [10,25] and, which are euphemistically
called ‘‘side effects” by the Harvard study [1]. These include
life threatening, but not AIDS-deﬁning liver-, kidney- and
heart diseases described recently [10,26,27]. The inhibitor
of HIV DNA synthesis, Nevirapine, for example, induces life
threatening ‘‘liver failure and severe skin reactions” in addition to ‘‘rush, headaches, diarrhea, fever, abdominal pain and
myalgia” [28], (see also [26,27]). The NIH Treatment Guidelines acknowledge that ‘‘the risk of several non-AIDS-deﬁning conditions, including cardiovascular diseases, liverrelated events, renal disease, and certain non-AIDS malignancies is greater than the risk for AIDS in persons with
CD4 T-cell counts >200 cells/mm3; the risk for these events
increases progressively as the CD4 T-cell count decreases
from 350 to 200 cells/mm3” [29].
(3) Over 50% of babies born to HIV antibody-positive mothers
do not acquire maternal HIV [10] and thus would be treated
unnecessarily with inevitably toxic anti-HIV drugs, if the
Harvard study prevails. For example, the perinatal treatment
of HIV-positive mothers and their babies with anti-HIV
drugs, which the Harvard study recommends, has been
shown to cause various forms of genetic damage in newborns, including ‘‘long-term mitochondrial toxicity” [31],
‘‘persistent mitochondrial dysfunction” due to defective or
lost mitochondrial DNA [32], and ‘‘chromosome loss and
duplication, somatic recombination, and gene conversion”,
which ‘‘justify their surveillance for long-term genotoxic
consequences” [33]. These genetic defects are treatmentdependent and HIV-independent, because the same defects
were found in HIV-negative children of HIV-positive mothers treated to prevent HIV transmission [10,31,34]. Moreover, Olivero et al. at the National Cancer Institute have
shown genotoxicity and tumorigenicity in mice and monkeys born to AZT-treated mothers [35]. By contrast, no such
genetic defects have been diagnosed in the estimated 34
million mostly untreated, asymptomatic HIV antibody-positives [4].
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Aware of some of these life threatening toxicities of anti-HIV
drugs, the Harvard study maintains that the ‘‘beneﬁts” of these
drugs ‘‘outweigh” their inevitable toxicity [1]. But, contrary to
these claims hundreds of American and British researchers jointly
published a collaborative analysis in The Lancet in 2006 concluding
that treatment of AIDS patients with anti-viral drugs has ‘‘not
translated into a decrease in mortality” [30].
Conclusions
We have found no statistical evidence for the claim of the Harvard study that hundreds of thousands of South African lives were
lost in the period from 2000 to 2005 due to an HIV-AIDS epidemic.
Instead, South African statistics have recorded only about 1 ‘‘HIVdeath” per 1000 HIV-positives per year (or 12,000 ‘‘HIV-deaths”
among 12 million HIV antibody-positives) from 2000 to 2005. In
contrast to the huge losses of lives claimed by the Harvard study
of Chigwedere et al. the vital statistics of South Africa show that
the population has increased from 2000 to 2005 by 3 million, from
44.5 to 47.5 million, continuing a steady trend since 1980, even
though an average of 25% to 30% were positive for antibodies
against HIV since 1998.
Therefore, we call into question the hypothesis that HIV causes
AIDS and the proposal of Chigwedere et al. that huge hypothetical
losses of lives from HIV can be prevented by treatments designed
to inhibit HIV with inhibitors of DNA synthesis, not only because
there is no evidence for lost lives and thus for a pathogenic HIV,
but also because these drugs are inevitably toxic.
In view of this it is likely that South Africa’s ‘‘failure to accept
the use of available ARVs [anti-HIV drugs]” [1], which the Harvard
study criticizes, may have saved hundreds of thousands of lives by
avoiding exposure to life threatening inhibitors of DNA synthesis.
Thus it is the HIV-AIDS hypothesis that is not only out of touch
with, but also potentially dangerous for South Africa. It seems premature therefore, indeed unwarranted for the Harvard study to
blame former South African president Thabo Mbeki and others,
including one of us, for the presumed losses of lives in South Africa.
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