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UNIT 9

Appendix I
Retroviruses as Carcinogens and Pathogens: Expectations and Reality
By Peter H. Duesberg
Cancer Research (Perspectives in Cancer Research) v. 47 (March 1, 1987) pp. 1199-1220.
Abstract
Retroviruses (without transforming genes) are thought to cause leukemias and other
cancers in animals and humans because they were originally isolated from those diseases and
because experimental infections of newborns may induce leukemias with probabilities of 0 to
90%. According to this hypothesis viral cancers should be contagious, polyclonal, and
preventable by immunization. However, retroviruses are rather widespread in healthy animals
and humans where they typically cause latent infections and antiviral immunity. The
leukemia risk of such infections is less than 0.1% and thus about as low as that of virus-free
controls. Indeed retroviruses are not sufficient to initiate transformation:
(a) because of the low percentage of symptomatic virus carriers and the complete
lack of transforming function in vitro;
(b) because of the striking discrepancies between the long latent periods of 0.5 to 10
years for carcinogenesis and the short eclipse of days to weeks for virus replication and direct
pathogenic and immunogenic effects;
(c) because there is no gene with a late transforming function, since all genes are
essential for replication;
(d) because host genes, which do not inhibit virus, inhibit tumorigenesis up to 100%
if intact and determine the nature of the tumor if defective; and above all
(e) because of the monoclonal origin of viral leukemias, defined by viral integration
sites that are different in each tumor.
On these bases the probability that a virus-infected cell will become transformed is
estimated to be about 10-11. The viruses are also not necessary to maintain transformation,
since many animal and all bovine and human tumors do not express viral antigens or RNA or
contain only incomplete proviruses. Thus as carcinogens retroviruses do not necessarily
fulfill Koch's first postulate and do not or only very rarely (10-11) fulfill the third. Therefore it
has been proposed that retroviruses transform inefficiently by activating latent cellular
oncogenes by, for example, provirus integration. This predicts diploid tumors with great
diversity, because integration sites are different in each tumor. However, the uniformity of
different viral and even nonviral tumors of the same lineage, their common susceptibility to
the same tumor resistance genes, and transformation-specific chromosome abnormalities
shared with nonviral tumors each argue for cellular transforming genes. Indeed clonal
chromosome abnormalities are the only known transformation-specific determinants of viral
tumors. Since tumors originate with these abnormalities, these or associated events, rather
than preexisting viruses, must initiate transformation. Therefore it is proposed that
transformation is a virus-independent event and that clonal viral integration sites are
consequences of clonal proliferation of transformed cells. The role of the virus in
carcinogenesis is limited to the induction of hyperplasia which is necessary but not sufficient
for carcinogenesis. Hyperplasia depends on chronic viremia or high virus expression which
are very rare in animals outside the laboratory and have never been observed in humans.
Since latent viruses, which are typical of nearly all natural infections, are neither direct nor
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indirect carcinogens, they are not targets for cancer prevention. Viruses are also not targets
for cancer therapy, since tumors are not maintained and not directly initiated by viral genes
and occur naturally despite active antiviral immunity.
Lymphotropic retrovirus has been proposed to cause AIDS because 90% of the
patients have antibody to the virus. Therefore antibody to the virus is used to diagnose AIDS
and those at risk for AIDS. The virus has also been suggested as a cause of diseases of the
lung and the nervous system. Promiscuous male homosexuals and recipients of frequent
transfusions are at a high risk for infection and also at a relatively high annual risk for AIDS,
which averages 0.3% and may reach 5%. Others are at a low risk for infection and if infected
are at no risk for AIDS. AIDS viruses are thought to kill T-cells, although these viruses
depend on mitosis for replication and do not lyse cells in asymptomatic infections. Indeed the
virus is not sufficient to cause AIDS:
(a) because the percentage of symptomatic carriers is low and varies between 0 and
5% with the risk group of the carrier, suggesting a cofactor or another cause;
(b) because the latent period for AIDS is 5 years compared to an eclipse of only days
to weeks for replication and direct pathogenic and immunogenic effects; and
(c) because there is no gene with a late AIDS function, since all viral genes are
essential for replication.
Moreover the extremely low levels of virus expression and infiltration cast doubt on whether
the virus is even necessary to cause AIDS or any of the other diseases with which it is
associated. Typically, proviral DNA is detectable in only 15% of AIDS patients and then only
in 1 of 102 to 103 lymphocytes and is expressed in only 1 of 104 to 105 lymphocytes. Thus
the virus is inactive or latent in carriers with and without AIDS. It is for this reason that it is
not transmitted as a cell-free agent. By contrast, all other viruses are expressed at high titers
when they function as pathogens. Therefore AIDS virus could be just the most common
occupational infection of those at risk for AIDS because retroviruses are not cytocidal and
unlike most viruses persist as latent, nonpathogenic infections. As such the virus is an
indicator of sera that may cause AIDS. Vaccination is not likely to benefit virus carriers,
because nearly all have active antiviral immunity.
Introduction
How often have I said to you, that when you have eliminated the impossible,
whatever remains however improbable must be the truth.
-Sherlock Holmes
The irreversible and predictable courses of most cancers indicate that cancer has a
genetic basis. In 1914 Boveri (1) proposed that cancer is caused by chromosomal mutations.
This hypothesis has since received ample support (2-4), although a cellular cancer gene has
yet to be identified (5). In the light of the spectacular discovery of RSV2 in 1911, which
proved to be a direct, infectious carcinogen, the hypothesis emerged that viruses may be a
significant source of exogenous cancer genes (6). The virus-cancer hypothesis has since
steadily gained support because retroviruses and DNA viruses were frequently isolated from
animal leukemias and other tumors, and occasionally from human leukemias, in efforts to
identify causative agents (7-16). However, once discovered in tumors and named tumor
viruses, most of these viruses were subsequently found to be widespread in healthy animals
and humans (8, 12-18). Thus these viruses are compatible with the first but apparently not
necessarily with the third of Koch's postulates3 as viral carcinogens. Only a few of the many
tumor viruses are indeed directly oncogenic, such as RSV and about 20 other types of
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retroviruses (5, 13, 19, 20), and hence compatible with Koch's third postulate. Therefore, if
we want to assess the role of viruses in cancer, there must be a clear separation between those
viruses which are directly oncogenic and those which are not.
The directly oncogenic retroviruses owe their transforming function to a particular
class of genes which are termed oncgenes (20). These are as yet the only known autonomous
cancer genes that can transform diploid cells in vitro as well as in animals susceptible to the
particular virus (5). Since susceptible cells are inevitably transformed as soon as they are
infected, the resulting tumors are polyclonal (13, 16). Nevertheless, directly oncogenic
retroviruses have never caused epidemics of cancer. The probable reason is that oncgenes are
not essential for survival of the virus and hence are readily lost by spontaneous deletion or
mutation (5). Indeed, oncgenes were originally discovered by the analysis of spontaneous onc
deletion mutants of RSV (21). Moreover, because oncgenes typically replace essential genes
(except in some strains of RSV) these viruses cannot replicate unless aided by a nondefective
helper virus (5, 13).
The vast majority of the tumor viruses are retroviruses and DNA viruses that do not
contain oncgenes. The RNA genomes of all retroviruses without oncgenes measure only 8 to
9 kilobases (13, 22). They all encode three major essential genes which virtually exhaust their
coding capacity. These are in the 5' to 3' map order gag which encodes the viral core protein,
pol which encodes the reverse transcriptase, and env which encodes the envelope
glycoprotein (23, 24). Although these viruses lack oncgenes they are considered tumor
viruses, because they were originally isolated from tumors and because experimental
infections may induce tumors under certain conditions. However, in contrast to tumors
caused by viruses with oncgenes, such tumors are always monoclonal and induced
reproducibly only in genetically selected animals inoculated as newborns after latent periods
of over 6 months (see below). Because of the long latent periods, these retroviruses are said
to be "slow" viruses (13, 16), although their mechanism of replication is exactly the same as
that of their fast and efficient relatives with oncgenes that transform cells as soon as they
infect them (5, 19) (Table 1). The retroviruses are also considered to be plausible natural
carcinogens because they are not cytocidal and hence compatible with neoplastic growth and
other slow diseases. Indeed, retroviruses are the only viruses that depend on mitosis for
replication (13, 25).
However, the retroviruses without oncgenes are also the most common and benign
passenger viruses of healthy animals and humans probably because of their unique
noncytocidal mechanism of replication and their characteristic ability to coexist with their
hosts without causing any pathogenic symptoms either as latent infections, which make no
biochemical demands, or even as productive infections. Based on the permissiveness of a
host for expression and reproduction, they have been divided into exogenous viruses which
are typically expressed and hence potentially pathogenic and endogenous viruses which are
typically latent and hence nonpathogenic (16-18). Because they are so readily suppressed in
response to as yet undefined cellular suppressors (8, 11, 12, 16-18), endogenous viruses are
integrated as proviruses into the germ line of most if not all vertebrates (8, 13, 16-18).
Nevertheless, the endogenous and exogenous retroviruses are entirely isogenic and there is no
absolute biochemical or functional distinction between them except for their response to
suppressors of a particular host (13, 16-18) (Part I, Section A). Therefore the association of
these viruses with a given disease is not sufficient even to suggest a causative role in it.
Indeed there is as yet no direct evidence that retroviruses play a role as natural carcinogens of
wild animals and humans. Thus the critical expectations of the virus-cancer hypothesis,
namely that RNA or DNA tumor viruses would be direct carcinogens, that viral tumors
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would be polyclonal because each virus-infected cell would be transformed, and above all
that viral carcinogenesis would be preventable by immunization, remain largely unconfirmed.
Recently retroviruses without oncgenes have been isolated from patients with AIDS
and those at risk for AIDS and have since been considered the cause of AIDS (26). In
contrast to other retroviruses, the AIDS viruses are thought to act as direct, cytocidal
pathogens that kill susceptible T-cells (13, 27).
Here we discuss how the retroviruses without oncgenes fit the role of viral
carcinogens or AIDS pathogens and whether these viruses are indeed the vessels of evil they
have been labeled to be. Above all we hope to identify transformation-specific or AIDSspecific viral and cellular determinants and functions. Since the genetic repertoire of all
retroviruses without oncgenes, including that of the AIDS viruses (28), is exhausted by genes
that are essential for virus replication (13, 24), a hypothetical oncogenic or AIDS function
would have to be indirect or it would have to be encoded by one of the essential genes. In the
second case the virus would be oncogenic or cause AIDS whenever it replicates. A survey of
the best studied animal and human retroviruses demonstrates that these viruses are not
sufficient to cause tumors and not necessary to maintain them. Most likely these viruses play
a role in inducing tumors indirectly. Indeed transformation appears to be a virus-independent,
cellular event for which chromosome abnormalities are the only specific markers. Likewise
the AIDS viruses are shown not to be sufficient to cause AIDS, and the evidence that they are
necessary to cause it is debated.
I. Retroviruses and Cancer
A. Retroviruses Are Not Sufficient for Transformation Because Less Than 0.1% of
Infected Animals or Humans Develop Tumors
Avian lymphomatosis virus was originally isolated from leukemic chickens (29).
However, subsequent studies proved that latent infection by avian lymphomatosis viruses
occurs in all chicken flocks and that by sexual maturity most birds are infected (30-32).
Statistics report an annual incidence of 2 to 3% lymphomatoses in some inbred flocks. Yet
these statistics include the more common lymphomas caused by Marek's virus (a herpes
virus) (33, 34). The apparent paradox that the same virus is present in most normal and
healthy animals (30) but may be leukemogenic in certain conditions was resolved at least in
descriptive terms by experimental and congenital contact infections. Typically experimental
or contact infection of newborn animals that are not protected by maternal antibody would
induce chronic (31, 32) or temporal (35, 36) viremia. The probability of such animals for
subsequent lymphomatosis ranges from 0 to 90% depending on tumor resistance genes
(Section C). However, infection of immunocompetent adults or of newborn animals protected
by maternal antibody and later by active immunity would induce latent, persistent infections
with a very low risk of less than 1% for lymphomatosis (32).4 Thus only viremic animals are
likely to develop leukemia at a predictable risk.
Viremia has a fast proliferative effect on hemopoietic cells and generates lymphoblast
hyperplasia (Fig. 1) (32, 36, 37). Hyperplasia appears to be necessary but not sufficient for
later leukemogenesis because it does not lead to leukemia in tumor-resistant birds (36)
(Section C) and because removal of the bursa of Fabricius, the major site of
lymphoproliferation, prevents development of the disease (9, 32).
The murine leukemia viruses were also originally isolated from leukemic inbred mice
(9) and subsequently detected as latent infections in most healthy mice (8, 13, 16, 17, 38).
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Indeed, about 0.5% of the DNA of a normal mouse is estimated to be proviral DNA of
endogenous retroviruses, corresponding to 500 proviral equivalents per cell (18).
Nevertheless leukemia in feral mice is apparently very rare. For instance low virus
expression, but not a single leukemia, was recorded in 20% of wild mice (38) probably
because wild mice restrict virus expression and thus never become viremic and leukemic.
However, in an inbred stock of feral mice predisposed to lymphoma and paralysis, 90% were
viremic from an early age, of which 5% developed lymphomas at about 18 months (39).
Experimental infections of newborn, inbred mice with appropriate strains of murine
leukemia viruses induce chronic viremias. Such viremic mice develop leukemias with
probabilities of 0 to 90% depending on the mouse strain (Section C). However, if mice that
are susceptible to leukemogenesis are infected by the time they are immunocompetent or are
protected by maternal antibodies if infected as neonates, no chronic viremia and essentially
no leukemia are observed (although a latent infection is established) (41). Thus
leukemogenesis depends on viremia (40) as with the avian system. However, viremia is not
sufficient, because certain tumor-resistant strains do not develop leukemia even in the
presence of viremia (42) (Section C). Again viremia has an early proliferative effect on
lymphocytes which has been exploited to quantitate these viruses in vivo within 2 weeks by
the "spleen-weight" or "spleen-colony" assay (18, 43-47). This hyperplasia of lymphocytes is
necessary for leukemogenesis, because the risk that an infected animal will develop leukemia
is drastically reduced or eliminated by thymectomy, which is a major source of cells for
prospective leukemogenesis (9).
The AKR mouse is a special example in which spontaneous expression of
endogenous virus and the absence of tumor resistance genes inevitably lead to viremia at a
few weeks after birth and, in 90% of the animals, to leukemia at 6 to 12 months of age (9, 41,
48). This also shows that endogenous viruses can be just as pathogenic or leukemogenic as
exogenous viruses if they are expressed at a high level. Likewise, endogenous avian
retroviruses are leukemogemic in chickens permissive for acute infection (49, 50).
The evidence that mammary carcinomas are transmissible by a milk-borne virus,
MMTV, indicates that the virus is an etiological factor (51, 52). However, the same virus is
also endogenous but not expressed in most healthy mice (16, 53). Since no mammary tumors
have been reported in wild mice the natural incidence must be very low, but in mice bred for
high incidence of mammary carcinomas it may rise to 90% (13, 16, 54, 55). As with the
leukemia viruses, the risk for tumorigenesis was shown to depend on a high level of virus
expression from an early age and on the development of hyperplasias that are necessary but
not sufficient for carcinogenesis (56, 57). For example, BALB/c mice that express over 100
µg virus per ml milk all develop tumors after latencies of over 12 months, but mice that
express 3 µg or less virus per ml develop no tumors at all (54, 58).
Feline leukemia virus was originally isolated from cats with lymphosarcoma (59) and
subsequently from many healthy cats. It is estimated that at least 50 to 60% of all cats
become naturally infected by feline leukemia viruses at some time during their lives (60, 61).
However, only about 0.04% of all cats develop leukemia on an annual basis (62), which is
thought to be caused by these viruses (13, 61, 63). Most natural infections cause transient
virus expression which is followed by an immune response, after which little virus is
expressed (60, 64, 65). Such infections do not induce leukemias at a predictable rate (61).
However, 1 to 2% of the naturally infected cats become chronically viremic (66). About 28%
of the viremic cats develop leukemias after latent periods of 2 years. Thus viremia indicates a
high risk for the development of leukemia (66). Viremia may result from a congenital
infection in the absence of maternal antibody or from a native immunodeficiency. As in the
avian and murine systems, experimental infection of newborn, immunotolerant cats produces
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early viremia and runting diseases and late leukemias at a much higher incidence than natural
infections (63, 64, 67, 68). The gibbon ape leukemia virus was also initially discovered in
leukemic apes and was later isolated from healthy gibbons (13, 69). Again, only chronically
viremic gibbons were shown to be at risk for leukemia (70).
The bovine and human retroviruses associated with acute leukemias are always
biochemicaIly inactive or latent (Section D). Viremia, which is frequently associated with a
leukemia of congenitally or experimentally infected domestic chickens, cats, or inbred mice,
has never been observed in the bovine or human system. Accordingly bovine and human
leukemia viruses could be isolated from certain leukemic cells only after cultivation in
vitro away from the suppressive immune system of the host (71, 72). In regions of endemic
bovine leukemia virus infection 60 to 100% of all animals in a herd were found to contain
antiviral antibody (73, 74). However, the incidence of leukemia was reported to range only
from 0.01 to 0.4% (16, 73). Experimental infections with cell-free virus have not provided
conclusive evidence for viral leukemogenesis. As yet only 1 of 25 animals infected with
bovine leukemia virus has developed a leukemia 7 years after inoculation (73). Additional
inoculations of 20 newborn calves did not cause a single leukemia within 5 years, although
all animals developed antiviral antibody. However, 50% of newborn sheep inoculated with
bovine leukemia virus developed leukemia about 4 years later (75). These sheep were
probably more susceptible to the bovine virus than cattle, because they would lack maternal
antibody to the virus. Indeed they could have been transiently viremic, because antibody was
detected only 4 months after inoculation (75).
HTLV-I or ATLV was originally isolated from a human cell line derived from a
patient with T-cell leukemia (71). It replicates in T-cells (27) and also in endothelial cells
(76) or fibroblasts (77). The virus was subsequently shown, using antiviral antibody for
detection, to be endemic as latent, asymptomatic infections in Japan and the Caribbean (27).
Since virus expression is undetectably low not only in healthy but also in leukemic virus
carriers, infections must be diagnosed indirectly by antiviral antibody or biochemically by
searching for latent proviral DNA (Section D). Due to the complete and consistent latency,
the virus can be isolated from infected cells only after activation in vitro when it is no longer
controlled by the host's antiviral immunity and suppressors. Therefore the virus is not
naturally transmitted as a cell-free agent like other pathogenic viruses, but only congenitally,
sexually, or by blood transfusion, that is, by contacts that involve exchange of infected cells
(13, 27).
It is often pointed out that functional evidence for the virus cancer hypothesis is
difficult to obtain in humans because experimental infection is not possible and thus Koch's
third postulate cannot be tested. However, this argument does not apply here since naturally
and chronically infected, asymptomatic human carriers are abundant. Yet most infections
never lead to leukemias and none have been observed to cause viremias. Moreover, not a
single adult T-cell leukemia was observed in recipients of blood transfusions from viruspositive donors (13, 78, 79), although recipients developed antiviral antibody (81).
The incidence of adult T-cell leukemia among Japanese with antiviral immunity is
estimated to be only 0.06% based on 339 cases of T-cell leukemia among 600,000 antibodypositive subjects (78). Other studies have detected antiviral antibody in healthy Swedish
blood donors (268) and in 3.4% of 1.2 x 106 healthy Japanese blood donors (79). Further, it
was reported that 0.9% of the people of Taiwan are antibody positive, but the incidence of the
leukemia was not mentioned (80).
In conclusion, the tumor risk of the statistically most relevant group of retrovirus
infections, namely the latent natural infections with antiviral immunity, is very low. It
averages less than 0.1% in different species, as it is less than 1% in domestic chickens,
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undetectably low in wild mice, 0.04% in domestic cats on an annual basis, 0.01 to 0.4% in
cattle, and 0.06% in humans. Thus the virus is not sufficient to cause cancer.
Moreover, since the viruses associated with all human tumors and most natural
tumors of animals are latent and frequently defective (Section D), it is difficult to justify the
claims that these viruses play any causative role in tumorigenesis. Indeed nearly all healthy
chickens, mice, cats, cattle, and humans carry endogenous and exogenous retroviruses that
are latent and hence neither pathogenic nor oncogenic (12, 16-18, 78, 82). Latent infections
by cytocidal viruses, such as herpes viruses, are likewise all asymptomatic (83).
Nevertheless it may be argued that only a small percentage of retroviral infections are
expected to be oncogenic because only a small percentage of all other viral or microbial
infections are pathogenic. However, the low percentage of symptomatic infections with other
viruses and microbes reflects the low percentage of acute infections that have overwhelmed
host defense mechanisms, but not a low percentage of latent infections that cause disease.
Thus there is no orthodox explanation for the claims that some murine and avian, most feline,
and all bovine and human leukemias (Section D) are the work of latent viruses.
Even the view that retroviruses cause leukemia or carcinoma directly in productive
infections is debatable, because indeed highly productive infections are frequently
asymptomatic. For example, despite chronic acute viremias certain chickens, mice, or cats,
inoculated experimentally or by contact as immunotolerant newborns, do not develop
leukemia (see above and Section C). Further, no malignant transformation has ever been
observed in cultured cells that are actively producing retroviruses, and the probability that an
infected cell of an animal will become transformed is only 10-11 (Section F). This low
probability that a productively infected cell will become transformed is a uniquely retrovirusspecific reason for asymptomatic infections. It is for this reason that retroviruses without onc
gene can be asymptomatic for cancer even in acute, productive infections of animals (30, 31,
36, 42, 66, 70), although they may then cause other diseases (Section B).
Thus retrovirus infections are not only asymptomatic due to latency and low levels of
virus infiltration, like all other viruses, but are also asymptomatic due to a particular
discrepancy between acute and productive infection and oncogenesis. To answer the question
of why some viremic animals do and others do not develop leukemia and why tumors appear
so late after infection (Section B), both tumor resistance genes (Section C) and the
mechanism of transformation must be considered (Section H).
B. Discrepancies between the Short Latent Period of Replication and the Long Latent
Periods of Oncogenesis: Further Proof That Virus Is Not Sufficient for Cancer
Here we compare the kinetics of virus replication and direct pathogenic and
immunogenic effects with the kinetics of virus-induced transformation. If retroviral genes
were sufficient to induce cancer, the kinetics of carcinogenesis would closely follow the
kinetics of virus replication.
Kinetics of Replication and of Early Pathogenic and Immunogenic Effects. The
eclipse period of retrovirus replication has been determined to be 1 to 3 days in tissue culture
(Table 1) using either transforming oncgenes as markers or the appearance of reverse
transcriptase or interference with other viruses or plaque formation for viruses
without oncgenes (13, 16) (see below). The incubation period following which retroviruses
without oncgenes induce viremia in animals is 1 to several weeks (see below). The
retroviruses with oncgenes cause cancer essentially with the same kinetics namely within 1 to
several weeks (9, 13, 14, 16) (Table 1). In immunocompetent animals antiviral immunity
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follows infections with a lag of 2 to 8 weeks.
In animals, retroviruses without oncgenes can be directly pathogenic if they are expressed
at high titers. For instance, avian retroviruses may cause in newborn chickens diseases of
polyclonal proliferative nature like osteopetrosis, angiosarcoma, hyperthyroidism (84-87), or
hyperplastic follicles of B-cells in the bursa of Fabricius (36, 37) after latencies of 2 to 8
weeks. The same viruses may also cause diseases of debilitative nature such as stunting,
obesity, anemia, or immunodeficiency after lag periods of 2 to 8 weeks (88, 89). Infections of
newborn mice that cause viremia also cause polyclonal lymphocyte hyperplasias,
splenomegaly, and immunosuppression several weeks after infection (47) (Section A). The
early appearance of hyperplastic nodules in mammary tumor virus-infected animals prior to
malignant transformation has also been proposed to be a virus-induced, hyperplastic effect
(56, 57). Infection of newborn kittens with feline leukemia virus causes early runting effects
and depletion of lymphocytes within 8 to 12 weeks (64, 67, 68) followed by persistent
viremia in up to 80% of the animals (90). In experimentally infected adult animals mostly
transient (85%) and only a few persistent (15%) viremias are observed (64, 68, 90). Likewise
primate retroviruses such as Mason-Pfizer virus (91) or simian AIDS virus (92) or STLV-III
virus (93) may cause runting, immunodepression, and mortality several weeks after
inoculation if the animals do not develop antiviral immunity. These early and direct
pathogenic effects of retroviruses without oncgenes depend entirely on acute infections at
high virus titers and occur only in the absence of or prior to antiviral immunity.
Retroviruses have also been observed to be directly pathogenic by mutagenesis via
provirus integration of cellular genes (13, 16, 94, 95). Given about 106 kilobases for the
eukaryotic genome and assuming random integration, a given cellular gene would be mutated
in 1 of 106 infected cells (see Sections E and F). Therefore this mechanism of pathogenesis
would play a rolein vivo only if mutagenesis were to occur at a single or few cell stage of
development (94) or if such a mutation would induce clonal proliferation, as is speculated in
Section E.
Certain direct, cytopathic effects of retroviruses without oncgenes are also
detectable in vitrowithin days or weeks after infection, although malignant transformation has
never been observed in cell culture. For example, the avian reticuloendotheliosis viruses fuse
and kill a fraction of infected cells during the initial phase of infection (96, 97). Certain
strains of avian retroviruses form plaques of dead primary chicken embryo cells in culture
within 7 to 12 days post infection. This effect is probably based on cell fusion and has been
used as a reliable virus assay (45, 98). The plaque assays of murine leukemia viruses on XC
rat cells (99) and on mink cells (100) or of feline, bovine, and simian viruses on appropriate
cells (101-104) also reflect fast cytopathic effects involving fusions of infected cells (45).
Cell fusion of human lymphocytes in vitro is also typical of HTLV-I (105, 106) and of AIDS
virus (27) (see Part II). Cells are thought to be fusedin vitro by cross-linking through
multivalent bonds between viral envelope antigens and cellular receptors, a process that
requires high local concentration of virus particles (13, 16, 27, 45, 105). The fusion effect is
not observed in chronic acute or latent infections of animals or humans or in chronically
infected cell lines cultured in vitro. Therefore it appears to be predominantly a cell culture
artifact, possibly resulting from interaction between virus receptors of uninfected cells with
viruses budding from the surface of adjacent cells. This has been directly demonstrated by
inhibition of HTLV-I-mediated fusion with antiserum from infected individuals (105). Thus
as direct pathogens the retroviruses are not "slow" viruses, as they are frequently termed with
regard to their presumed role in carcinogenesis. The "lentiviruses" that are considered models
of slow viral pathogenesis (13), but not carcinogenesis, are no exception. Recently an ovine
lentivirus known as visna or maedi virus was shown to cause rapid lymphoid interstitial
pneumonia in newborn sheep, several weeks after infection (269). This study pointed out that
8

the virus, if expressed at high titer, is directly and rapidly pathogenic. Slow disease may
reflect persistent virus expression at restricted sites.
Late Oncogenesis. Since retroviruses without oncgenes do not transform cells in
culture, all measurements of the latent period of viral oncogenesis are based on studies of
infected animals or humans (Table 1). Typically, the latent periods are dated from the time of
virus infection and thus are somewhat presumptuous, in that the assumption is made that
tumors, if they appear, were initiated by the virus.
The latent period between experimental or congenital infection and lymphomatosis in
chickens ranges from 6 months to several years (13, 16, 30, 32, 36, 107). In mice congenitally
or experimentally infected with murine leukemia viruses, leukemia takes 6 to 24 months to
appear (9, 39, 42, 108). The latent period of mammary carcinomagenesis in mice infected by
milk-transmitted MMTV ranges from 6 to 18 months and typically requires several
pregnancies of the mouse (16, 54). Longer latent periods of up to 24 months are observed in
mice that do not express virus in their milk (55, 109).
The latent period between experimental infection and leukemia is 8 and 12 months in most
cats, but only 2 to 3 months in some (62, 66, 90). (The early tumors may have been
hyperplasias or tumors induced by feline sarcoma viruses.) The latent period estimated
between natural virus infection and leukemia is estimated to be 2 to 3 years in cats that
express virus and about 2 to 6 years in cats that do not express virus (63, 66, 110). By
contrast, induction of antiviral immunity occurs within several weeks after infection (64, 67).
Bovine leukemia virus-associated leukemias are never seen in animals less than 2
years old and appear at a mean age of 6 years (16). The only experimental bovine
lymphosarcoma on record appeared 7 years (73) and some experimental ovine leukemias
appeared 4 years (75) after virus inoculation. By contrast, antibody to viral core and envelope
proteins appears 4 and 9 weeks after infection (73). Experimental infection of gibbon apes
generated leukemia after a latent period of 1 year compared to only 2 weeks for the
appearance of antiviral immunity (16, 70).
The latent period for the development of human T-cell leukemia in HTLV-I positive
cancers has been estimated at 5 to 10 years based on the lag between the onset of leukemia
and the first appearance of antiviral antibodies of proviral DNA (13, 111, 112). More
recently, the latent period of HTLV-I has been raised to record heights of 30 (270) and 40
years (271). By contrast, the latent period of infection and subsequent antiviral immunity was
determined to be only 50 days based on seroconversion of the recipients of HTLV-I-positive
blood transfusions (81).
The 5- to 40-year latencies claimed for leukemogenesis by HTLV-I are perhaps the
most bizarre efforts in linking a virus with a disease. If correct this means either that an
infected T-cell becomes leukemic by the time it is 5 to 40 years old or that one of its
offspring becomes leukemic in the 50th to 500th generation, assuming an average generation
time of a month (176). Clearly the role of the virus in such a process, if any, must be highly
indirect. Since all viral genes are essential for replication (13, 204), there is nothing new that
the virus could contribute after one round of infection or 24 to 48 hours. This is specifically
relevant for HTLV-I and bovine leukemia viruses which are biochemically inactive not only
during the long latent period but also during the lethal period of the disease (Sections A and
D).
The monumental discrepancies between the long latent periods from 6 months to 10
years for leukemogenesis compared to the short latent periods of several weeks for virus
replication or direct pathogenic and immunogenic effects are unambiguous signals that the
viruses are not sufficient to initiate leukemia and other tumors (Fig. 1). The viruses are fast
and efficient immunogens or pathogens but are either not or are highly indirect carcinogens.
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Transformation in vitro by HTLV-I in 30 to 60 days? Immortalization of primary
human lymphocytes infected by HTLV-I or ATLV or simian retroviruses in vitro has been
suggested to be equivalent to leukemogenic transformation in vivo (13, 27, 113, 114). If
correct, this would be the only example of a retrovirus without oncgenes capable of
malignant transformation in vitro. The assay infects about 5 x 106 primary human
lymphocytes with HTLV-I. However, less than one of these cells survives the incubation
period of 30 to 60 days, termed "crisis" because the resulting immortal cells are monoclonal
with regard to the proviral integration site and because only 4 of 23 such experiments
generate immortal cells (115). Since no virus expression is observed during the critical
selection period of the immortal cell and since some immortalized cells contain only
defective proviruses (115), immortalization is not a viral gene function. Further it is unlikely
that the integration site of the provirus (Sections E, G, and H) is relevant to the process of
immortalization, since different lines have different integration sites (115). Indeed,
spontaneous transformation or immortalization of primary human lymphocytes has been
reported applying this assay to simian viruses (113). It follows that immortalization in culture
of cells infected by HTLV-I is an extremely rare, perhaps spontaneous event.
There are several indications that in vitro immortalization and leukemic transformation are
different events and that both do not depend on HTLV-I: (a) the latent period for
immortalization is 30 to 60 days, while that of leukemogenesis is estimated to be 5 to 10
years; (b) in vitroimmortalized cells are diploid (116), while all leukemic cells have
chromosome abnormalities (Section G); (c) leukemic cells do not express virus (Section D)
while immortalized cells do (115); (d) cells that are clonal with regard to viral integration
sites are not necessarily leukemic, because normal T-lymphocytes monoclonal with regard to
HTLV-I integration were observed in 13 nonleukemic Japanese carriers (112); (e) finally
immortalized cell lines with defective viruses (115) or no viruses (113) indicate that
immortalization is a virus-independent, spontaneous event. The evidence that cat, rat, and
rabbit cells are immortalized, although they are presumably insusceptible to the human virus
(13), endorses this view. It would appear that HTLV-I is directly involved neither in
immortalization nor in transformation (Sections A, B, G, and H). Instead the assay appears to
be a direct measure of cell death of human lymphocytes, due in part to HTLV-I-mediated
fusion in vitro (105, 106), and of rare spontaneous immortalization.
C. Tumor Resistance Genes That Inhibit Tumorigenesis but not Virus Replication
If the virus were a direct and specific cause of tumorigenesis, one would expect that
all individuals who are permissive for infection would also be permissive for viral tumors.
However, this does not appear to be so. For example certain inbred lines of chicken like line
7 (117, 118) or line SC (35, 107) are highly susceptible to induction of lymphomatosis by
avian retroviruses, whereas line 151 (32, 119, 120) is highly susceptible to induction of
erythroblastosis by the same avian retroviruses. By contrast other lines like line 6 (118, 121),
line FP (107), or line K28 (122) are either completely or highly resistant to these leukemias
but are just as susceptible to virus infection and replication as the tumor-susceptible lines (32,
117, 118, 122, 123). Indeed, both the lymphoma-susceptible SC chickens and the resistant FP
chickens develop early viremias and hyperplastic B-cell follicles, but only 50% of the SC
chickens develop lymphomas (35, 36). Lymphoma resistance is dominant, indicating that
tumor suppressors are encoded (120, 124). The same genes also appear to impart resistance to
Rous sarcoma (124). By contrast resistance to erythroblastosis is recessive (Section E).
Analogous tumor resistance genes have been observed in mouse strains. For instance,
resistance of C57BL mice to radiation leukemia virus-induced leukemia (125) or of AKR x
BALB/c mice to AKR virus-induced leukemia (40) is controlled by the H-2D gene, which is
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dominant for resistance. Inoculation of the virus into adult C57BL mice caused polyclonal Band T-cell hyperplasia from which most animals died after 4 to 5 months. However, no
leukemia was observed (47). Clearly the tumor resistance genes of the C57BL mice do not
suppress virus replication but apparently proliferation of transformed cells. Likewise the S1
and the Fv-2 genes of mice inhibit leukemogenesis but not replication of Friend leukemia
virus (13, 16, 126). The fates of DBA/2 and ST/b mice inoculated neonatally with AKR virus
are another example. After expressing virus for at least 8 months (41), only ST/b mice show a
high incidence (about 80%) of leukemia between 8 and 12 months of age, whereas DBA/2
mice show a lower incidence (about 30%) but only at 2 to 3 years of age.
Futhermore, not a single lymphoma developed during a period of 1 year in
chronically viremic CBA/N mice, inoculated as newborns with Moloney leukemia virus,
signalling an absolute resistance to leukemogenesis (42, 46). By contrast, about 90% of
viremic AKR mice develop leukemia (40, 48). The wide range of susceptibilities to virusinduced leukemia among different mouse strains inoculated with AKR virus, as originally
observed by Gross (9), probably also reflects postinfection tumor resistance genes in addition
to genes conferring resistance to virus infection and expression (16).
The over 100-fold variation (from less than 1% to 90%) in the incidence of mammary
carcinomas among mice that are susceptible to the mammary tumor virus and also contain
endogenous MMTVs also reflects host genetic factors that govern resistance to tumorigenesis
(16, 54, 55, 58, 127-129). One set of resistance genes governs virus expression, as for
example the sex of the host, because almost only females secrete virus and develop tumors
(13, 16). Another set governs resistance to carcinogenesis because virus-induced hyperplasia
does not necessarily lead to mammary tumors (56, 57).
Resistance to tumorigenesis in animals which are permissive for virus replication indicates
that tumors contain nonviral, cellular determinants or tumor antigens. Moreover defects of
tumor resistance genes rather than viral genes determine tumor specificity since the nature of
the tumor induced by a given virus depends on the host and not on the virus. This lends new
support to the conclusion that viruses are not direct causes of tumorigenesis.
D. Tumors without virus expression, without complete viruses, or without viruses: Proof
that virus is not necessary to maintain transformation
If the retroviruses encode transformation-specific functions, one would expect that
viral genes are continuously expressed in viral tumors. However, only 50% of virus-induced
avian lymphomas express viral RNA (130). In many clonal lymphomatoses of chickens only
incomplete or truncated proviruses are found. These defective proviruses lack the 5' half of
the genome and hence are unable to express any viral gene (36, 50, 131, 132).
Moreover neither exogenous nor active endogenous retroviruses can be detected in
some lymphomas. One rare study that investigated lymphomatosis in lymphomatosis virusfree chickens found that 10 of about 2000 (0.5%) chickens of line 7 died from lymphomas
that were indistinguishable from viral lymphomas at the ages of 6 to 18 months (49, 121).
Thus the incidence of lymphoma in virus-free chickens is very similar if not the same as that
of chickens infected by lymphomatosis virus with antiviral immunity (less than 1%) (Section
A). Since almost all chickens contain multiple endogenous retroviruses (16, 133), it may be
argued that these viruses were responsible for the leukemias in animals free of exogenous
virus. However, the evidence that endogenous viruses were latent in leukemic as in
nonleukemic birds indicated that the endogeous retroviruses were not involved in these
spontaneous lymphomas (121). The existence of endogenous viruses in the lymphomaresistant chickens of line 6 supports this view (121, 133). In fact, it has been argued that
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endogenous viruses protect by interference against infection by exogenous variants (13, 16,
134).
A few cases of mouse T-cell lymphomas with defective leukemia viruses have also
been observed (135-137). These findings indicate that murine leukemia can also be
maintained without expression of retroviral genes.
Expression of mammary tumor virus appears also not necessary to maintain tumors,
because no viral antigens (138) and no virus expression are detectable in many virus-positive
mammary tumors (9, 52, 139) and because defective proviruses are observed in some tumors
(140). Moreover, in mice which lack mammary tumor virus altogether, mammary tumors
were observed that cannot be distinguished from virus-positive tumors, indicating that the
virus is not necessary to initiate mouse mammary tumors (141). However, in the absence of
virus expression, mammary carcinomas develop at lower incidence and after longer latent
periods (9, 16, 52, 139-142).
Among virus-positive feline leukemias, some contain only defective proviruses, as in
the avian system (143-145). However, about 25 to 35% of all feline leukemias are free of
virus, viral antigens (67, 68, 110), and proviral DNA (143-145). This is significantly higher
than the percentage of virus-free avian lymphomas. In some virus-free leukemias, the
presumably lymphotropic virus is believed to be in other cells of the cat (65).
In provirus-positive natural bovine and experimental ovine leukemias expression
neither of virus nor of viral RNA have been detected (75, 146). This result is at odds with the
proposal, based on in vitro evidence, that the virus encodes a protein that activates virus
transcription and expression of latent cellular transforming genes (147). In addition, the 5'
half of bovine leukemia provirus is absent from 25% of bovine leukemias (146, 148). This
entirely prevents expression of all viral genes. Other investigators have described that 30% of
bovine leukemias are virus free (72).
The proviruses of HTLV-I associated with human T-cell leukemias are also
consistently latent. For instance, no expression of viral antigens (149) and no transcription of
viral RNA are observed in freshly isolated leukemic T-cells from (5 of 6) HTLV-I positive
patients with human T-cell leukemia (150, 151). Again this is incompatible with the in
vitro evidence for a viral transcriptional activator that was proposed to activate virus
expression and expression of latent cellular transforming genes (152, 153) (Section H).
Moreover, about 10% of the ATLV- or HTLV-I-positive adult T-cell leukemias from Japan
contain only defective viruses (77, 151,154). Since the 5' half of the viral genome was
reported to be missing no viral gene expression is possible (77, 151, 155). Further, a minority
of Japanese ATL patients appears to be free of ATLV, based on the serological assays that
are used to detect the virus (156, 157). A recent analysis found 5 virus-free cases among 69
Japanese ATL patients, who lacked both HTLV-I provirus and antiviral immunity (158).
Comparisons among T-cell leukemias in Italy found only 2 of 68 (159) or 3 of 16 (160)
otherwise identical cases to be HTLV-I positive. A survey from Hungary found 2 of 326
leukemias antibody positive (161). Other studies from the United States and Italy describe
HTLV-I-free T-cell leukemias that share chromosome abnormalities with viral leukemias
(Section H). Thus, the ratio of nonviral to viral T-cell leukemias in humans outside Japan
appears to be even higher than that of nonviral to viral feline and bovine leukemias.
Since retrovirus expression is not observed in many virus-positive leukemias and
since only defective viruses are associated with some leukemias it follows that viral gene
products are not necessary to maintain these leukemias. These tumors must be maintained by
cellular genes (Section H). The occurrence of "viral" leukemias of chicken, mice, cats, cattle,
and humans despite antiviral immunity (Section A) supports this conclusion. This conclusion
is also consistent with the evidence that about 30% of the natural feline and bovine leukemias
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as well as many human and some avian leukemias and murine mammary carcinomas are
virus free, yet these tumors cannot be distinguished from viral tumors by any criteria other
than the virus (Section H).
E. Transformation not dependent on specific proviral integration sites
Since retroviruses without oncgenes are not sufficient to cause tumors and do not
encode transformation-specific functions (Sections A-C) but may nevertheless induce
experimental tumors (Section A), several hypothetical mechanisms of viral carcinogenesis
have been proposed that each require a specific interaction with the host cell (Section H). One
of these postulates that retroviruses without oncgenes activate latent cellular cancer genes,
termed proto-oncgenes, by site-specific proviral integration (13, 16, 130, 162). The proposal
is based on structural analogy with retroviral oncgenes, which are hybrids of sequences
derived from retroviruses and proto-oncgenes (5, 19, 20). It is termed downstream promotion
hypothesis (130) because the promoter of the 3' long terminal repeat from the provirus is
thought to promote transcription of a proto-onc gene downstream.
It is consistent with this hypothesis that leukemias and other tumors from retrovirusinfected animals and humans are typically all monoclonal with regard to the integration sites
of the provirus in the host chromosome. However, if one compares different monoclonal
tumors of the same cell lineage, different integration sites are found in each individual tumor.
This has been documented for retroviral lymphomas of chickens (37, 131, 132), mice (13,
163, 164), cats (143-145), cattle (146, 148), and humans (13, 151, 154, 155, 165) and also for
mammary tumors of mice (13). It is unlikely that the mutant genes generated by provirus
integrations are transforming genes, because they are not specific and not known to have
transforming function upon transfection. Instead the clonal proviral integration sites of
individual tumors appear to be the consequence of clonal proliferation of a single transformed
cell from which the clonal tumor originated (Section G).
Relevance of Preferred Integration Regions. Although the search for specific
proviral integration sites in viral tumors has met with no success, preferred integration
regions were observed in three systems, namely in erythroblastoses and lymphomas of
chicken strains predisposed to these tumors and in mammary tumors of mice bred for
susceptibility to this tumor (13, 16). For instance, in erythroblastosis-prone 15I chickens that
suffer 80% erythroblastosis upon infection (120), integration upstream of proto-erb was
observed in 90% (119) and 45% (120, 122) of erythroblastoses. Proto-erb is a proto-onc gene
because it is the cellular progenitor of the transforming gene of avian erythroblastosis virus
(13, 19). This region-specific integration appears to activate proto-erb transcription compared
to certain normal controls (119). However, there are as yet no data on activation of protoerb translation in leukemic cells. Unexpectedly 45% of the erythroblastoses observed in 15I
chickens contained viruses with transduced proto-erb (122). The outstanding yield of protoerb transductions in this line of chicken compared to others (5, 19) (Section H) suggests an
altered proto-erb gene, perhaps already flanked by defective proviral elements which would
permit transduction via homologous recombination. It is consistent with this view that in 15I
chickens susceptibility to erythroblastosis is dominant (120), while typically resistance to
tumors is dominant in chickens and mice (Section C).
Further in about 85% of the viral lymphomas of lymphomaprone chicken lines
(Section C) transcription of the proto-myc gene is activated compared to certain controls
(130). Proto-mycis a proto-onc gene because it is the cellular progenitor of the transforming
genes of four avian carcinomas viruses, MC29, MH2, CMII, and OK10 (5, 13, 19).
Transcriptional myc activation ranges from 300- to 500-fold in some lymphoma lines (RP) to
30- to 100-fold in most primary lymphomas (85%) down to undetectable levels in a few (6%)
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primary lymphomas (130). However, the activation of proto-myc translation, compared to
normal fibroblasts, was estimated as only 7-fold in one RP lymphoma line and even lower in
three other lines (166). Assuming that the same ratios of transcriptional to translational
activation apply to all lymphomas, activation of myc translation would be only 1- to 2-fold in
most lymphomas, hardly enough to explain carcinogenesis. In 5 to 15% of the lymphomas
there is no detectable transcriptional activation of proto-myc and the retroviruses appear to be
integrated outside of and in random orientation relative to the proto-myc genes (50, 105, 130,
132, 167, 168, 169).
Thus, in lymphomas, proto-myc transcription is frequently but not always activated
whereas proto-myc translation appears to be barely, if at all activated. It is not known whether
translation of proto-erb is activated in viral erythroblastoses. By contrast viral myc and erb
genes are efficiently translated in all virus-transformed cells (5, 13, 16, 19, 20). Moreover in
contrast to the hypothetical lymphoma specificity of activated proto-myc, viral myc genes
typically cause carcinomas and viral erb genes cause sarcomas in addition to erythroblastosis
(5, 13).
Integration of mostly intact murine leukemia viruses into or upstream of proto-myc is
also observed in mouse and rat lymphomas. But since it occurs only in 10 (170, 171) to 65%
(172) of the cases analyzed, it is not necessary for lymphomagenesis. Moreover provirus
integration near murine proto-myc is also not sufficient for leukemogenesis. Virus integrated
near proto-myc was found in 15% of the hyperplastic thymus colonies of AKR mice that
appeared 35 days after infection with MCF virus. These colonies were not tumorigenic (172).
However, more malignant lymphomas develop from cells with provirus integrated near myc
than from other cells, because in 65% of the lymphomas virus was integrated in proto-myc.
There are also preferred regions of provirus integration for MMTV in carcinomas of
mice, termed int-1 in C3H mice and int-2 in BR6 mice (13, 16). The int loci or genes are
considered to be proto-oncgenes only because they are preferred MMTV integration sites.
They have not been progenitors of viral oncgenes and there is no direct evidence that they can
be activated to cellular cancer genes. Moreover transcriptional activation of int is observed
only in some tumors (173) and there is no evidence for viral-int hybrid mRNAs (140). It is
also not known whether the int loci are coding. The two int loci are totally unrelated to each
other and map on different chromosomes (174). Integration within the int regions is neither
site nor orientation specific with regard to the int loci (13). Integration at int loci is also not
necessary for carcinogenesis, because integration in int-1 is found in only a fraction (20 of
26) of C3H tumors (173) and in int-2 only in a fraction (22 of 45) of BR6 tumors (140).
Further integration in int-1 was found in benign hyperplastic nodules that did not become
malignant, proving that it is also not sufficient for carcinogenesis (56, 57).
The hypothesis that region-specific integration generates hybrid transforming genes
that are equivalent to viral oncgenes is inadequate on several counts.
(a) Region-specific integration is not necessary for transformation, because in most
systems (human, bovine, feline) it is not observed and in all others it is not obligatory.
(b) It is also not sufficient for carcinogenesis based on the particular cases of clonal
murine leukemia virus integration into proto-myc that did not cause leukemia (172), clonal
MMTV integration into int-1 that did not cause mammary carcinomas (56, 57), and
monoclonal HTLV-I infections that did not cause T-cell leukemia (112). The nonleukemic
proto-myc integration is incompatible with the model purporting that activated proto-myc is
like the inevitably transforming viral myc genes (5).
(c) The prediction that native proviral-cell DNA hybrids have transforming function,
like the related retroviral onc gene models, is unconfirmed. Attempts to demonstrate
transforming function of proviral-proto-myc hybrids from chicken lymphomas were negative
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but led to a DNA with transforming function termed B-lym (13, 175). A plausible reason is
that the myc RNAs initiated from upstream viral promoters are poor mRNAs because they
start with intron sequences that are not part of normal mRNA and cannot be spliced out, since
there is no splice donor downstream of the 3' viral long terminal repeat (Section H).
(d) The prediction that the probability of all infected cells to become transformed
should be the same as that of region-specific integration is also unconfirmed on the basis of
the following calculations (5). The proto-myc, -erb, or int regions that are preferential
proviral landing sites in viral tumors measure about 2 and 40 kilobases, respectively (13).
Since the chicken chromosome contains about 1 x 106 kilobases and the mouse chromosome
contains about 3 x 106 kilobases, and since provirus integration is random (13, 16), about 2 in
106 or 1 in 105 infections should generate a tumor cell, if region-specific integration were the
mechanism of carcinogenesis.
Yet the probability that an infected cell will initiate a monoclonal tumor is only about
-11
10 (Section F). In addition, the latent period of tumorigenesis would be expected to be
short because there are at least 108 target cells of the respective lineages and many more
viruses to infect them (Section F). Moreover, given the long latent periods of carcinogenesis,
polyclonal rather than monoclonal tumors would be expected from integrational
carcinogenesis. It may be argued that this discrepancy reflects the work of tumor resistance
genes. However, post infection resistance genes that suppress tumor formation by the viral
derivatives of proto-myc or erb, like MC29 or avian erythroblastosis virus, have never been
observed in vivo or in vitro. Clearly, since tumor resistance genes do not function in vitro it
would be expected that at least 2 of 106 cells infected in vitro would be transformed by
activation of proto-myc and 2 by activation of proto-erb. However, no transformation by
leukemia viruses has ever been observed in vitro(Section B).
In view of this, it is more likely that region-specific integration may provide
proliferative advantages to hyperplastic cells or may initiate hyperplasia by activating or
inactivating growth control genes rather than being the cause of malignancy. This proposal
predicts that integration into proto-myc and proto-erb precedes tumorigenesis (Fig. 1 ).
It is consistent with this proposal that murine leukemia virus integration into protomyc (172) and MMTV integration into int-1 (56, 57) occur prior to carcinogenesis and thus
are not sufficient for carcinogenesis. This proposal predicts also that the chicken lines that are
susceptible to lymphoma or erythroblastosis lack genes that check hyperplasia of
lymphocytes or erythroblasts. It is consistent with this view that the same retroviruses cause
either lymphomatosis or erythroblastosis or no tumors in different chicken lines. The
exclusive (but not absolute) usage of only one of two different int loci by MMTV,
namely int-1 in carcinomas of C3H mice andint-2 in BR6 mice, is also more likely to reflect
strain-specific activation or inactivation of proliferative controls than two entirely different
transforming genes that would nevertheless generate indistinguishable carcinomas.
F. The probability that a virus-infected cell will become transformed is only 10-11
To calculate the probability that a retrovirus-infected cell will become transformed,
we must consider the ratio of symptomatic to asymptomatic carriers, the clonality of the viral
tumors, and the long latent periods of oncogenesis.
(a) The ratio of symptomatic to asymptomatic carriers with latent infections and
antiviral immunity averages less than 10-3 (Section A), but that of viremic animals susceptible
to transformation may reach 0.9 (Section C).
(b) Since monoclonal tumors emerge from at least 108 B- or T-cells (176), the
probability of an infected cell in an animal to become the progenitor of a clonal leukemia is
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only about 10-8. This calculation assumes that all of these cells are infected. This is certainly
true for the mice that carry AKR virus, radiation leukemia virus (82), or inducible mammary
tumor virus (75, 142) in their germ line, and is probably the case in congenitally infected
viremic chickens, cats, gibbons, and mice (12, 16, 31, 39, 63, 66, 70). In fact in viremic
animals, the hyperplastic effect of the virus would have enhanced the number of prospective
tumor cells to at least 109 (Sections A and B). Even if only a fraction of susceptible cells are
infected in animals or humans with latent infections and antiviral immunity, the number of
infected cells per host is estimated to be at least 106 to account for the immune response
(Section B, and Refs. 13, 16, 27, 31, and 63) or the proviruses that are used to diagnose latent
virus infection (Section D). Proviruses cannot be detected biochemically unless they are
present in at least 1 of 100 cells.
(c) Finally, the probability of an infected cell to become transformed in an animal is a
function of the number of generations of infected cells that occur during the latent period of
the disease. Given latent periods of 6 to 120 months (Section B) and assuming an average life
span of 1 month for a susceptible B- or T-cell (176), about 10 to 100 generations of infected
cells are required to generate the one transformed cell from which a clonal tumor emerges.
The corresponding probability that a generation of cells will develop a clonal tumor would be
10-1 to 10-2. Considering the proliferative effect of the virus on hemopoietic target cells in
viremic animals, this may again be a conservative estimate. Indeed, a mitotic rate of 1 day
has been assumed for B-cells of lymphomatosis virus-infected chickens (177).
Thus the probability that a virus-infected, hemopoietic cell will become transformed
in an individual with a latent infection and antiviral immunity is about 10-3 x 10-6 x 10-2 = 1011
, and that in a viremic individual without tumor resistance genes is about the same, namely
0.9 x 10-9 x 10-2 = 10-11. Therefore the increased risk of viremic animals to develop leukemia
must be a direct consequence of the hyperplasia of prospective tumor cells (Section A) (Fig.
1). In tumor-resistant animals the probability that the infected cell will become transformed
may be the same, but the resistance genes would prevent proliferation of the transformed
cells (Section C and H). The apparent probability that virus-infected, nonhemopoietic cells
will become transformed must be lower in both susceptible and resistant animals, because the
incidence of solid tumors is much lower than that of leukemia (9, 32).
G. Clonal chromosome abnormalities are the only transformation-specific markers of
retrovirus-infected tumor cells: causes of transformation?
The evidence that viral tumors are monoclonal (Section E) and that leukemogenesis
by retroviruses (without oncgenes) is highly dependent on tumor resistance genes, which are
different from genes that determine susceptibility to the virus, suggest virus-independent
steps in carcinogenesis (Section C). Indeed clonal chromosome abnormalities of viruspositive mammalian tumors provide direct evidence for cellular events that may be necessary
for carcinogenesis. (Avian cells have not been studied because of their complex chromosome
structure.)
For example, trisomies of chromosomes 15 have been observed frequently in viral Tcell leukemias of mice (16). In addition translocations between chromosomes 15, 17, and
others have been recorded (108, 178-180, 272). In mammary carcinomas of mice, a
chromosome 13 trisomy was observed in 15 of 15 cases including inbred GR and C3H mice
(which contain MMTV) and outbred Swiss mice (which probably also contain the virus)
(181). Clonal chromosome abnormalities have also been observed in 30 of 34 bovine
leukemias examined (16, 182) as well as in ovine leukemias induced by bovine leukemia
virus (75).
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A recent cytogenetic analysis of human adult T-cell leukemias (ATL) from Japan
showed that 10 of 11 cases had an inversion or translocation of chromosome 14 (183).
Rearrangements of other chromosomes have been detected in 6 of 6 (184), 12 of 13 (116),
and 8 of 9 cases of HTLV-I-positive leukemias (185). Thus over 90% of virus-positive T-cell
leukemias have chromosome abnormalities. A survey of all viral T-cell leukemias analyzed
shows rearrangements of chromosome 14 in 26% and of chromosome 6 in 29% (186, 187).
The chromosome abnormalities of these viral leukemias and carcinomas are as yet the only
known determinants that set apart transformed from normal virus-infected cells. Since the
chromosome abnormalities are clonal, the origin of the tumor must have coincided with the
origin of the chromosome abnormality. Therefore chromosome abnormalities or closely
associated events must be directly relevant to initiation of tumorigenesis. They could either
be, or coincide with, a single step mechanism of transformation or with one of several steps
in transformation, as postulated in the case of the Philadelphia chromosome (188). It is
consistent with this view that chromosome abnormalities are found in all virus-infected
tumors analyzed.
However, heterogeneity among the karyotypes of individual human or murine
leukemias of the same lineage (16, 179, 182, 189, 190, 272) and thus heterogeneity of
mutation support the view that chromosome abnormalities are coincidental with rather than
causal for transformation. Yet this view does not take into consideration that together with
the microscopic alterations, other submicroscopic mutations may have occurred that could
have initiated the disease (108). It is consistent with this view that tumor cells contain in
addition to microscopic karyotype changes submicroscopic deletions, detectable as restriction
enzyme site polymorphisms (191). Some of these mutations may be functionally equivalent
to the truncation-recombination mechanism that activates the docile proto-oncgenes of
normal cells to the oncgenes of directly oncogenic retroviruses (5, 192). Thus specific
karyotypic changes may only be the tip of the iceberg of multiple chromosomal mutations,
referred to as "genequake,ś which must have occurred in the same cell. One or several of
these could have initiated the tumor. Chromosome recombination sites are also postulated to
be cellular transforming genes of virus-negative tumors, as for example in Burkitt's
lymphoma (5) or in human leukemia with the Philadelphia chromosome (193).
If chromosomal abnormalities are necessary for transformation of cells infected by
retroviruses without oncgenes, chromosomal abnormalities would not be expected in tumors
caused by retroviruses with directly transforming oncgenes. This has indeed been confirmed
for tumors caused in mice by Rous sarcoma virus (194) or by Abelson leukemia virus (195)
which have normal karyotypes (Table 1).
The clonality of retrovirus-positive tumors is then defined in two different ways: by a
retroviral integration site (see Section E), and by a chromosome abnormality (see Fig. 1).
Each of these two clonal chromosome alterations could then mark the origin of the tumor,
while the other must have preexisted. Since the tumors originate late after infection and
probably from a virus-infected, normal cell, the clonal retroviral integration site would appear
to be a direct consequence of clonal proliferation of a cell transformed by a chromosome
alteration. Indeed chromosome abnormalities are typical of tumor cells but not of virusinfected normal cells. This view is consistent with the evidence that retrovirus integration
does not cause transformation and that transformation is not dependent on specific integration
sites. It is also highly improbable that chromosome abnormalities are caused by the virus,
because they are not found in virus-infected normal cells and because they are also
characteristic of virus-negative tumors (Section H). The clonal retroviral integration sites in
viral tumors the chromosomes of which have not been analyzed, as for example avian, feline,
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and simian leukemias, may indeed signal as yet undetected clonal chromosome
abnormalities.
H. Virus-independent transformation in virus-positive and -negative tumors
Several hypotheses postulate that retroviruses play a direct role in carcinogenesis. One
reason is that viruses, seemingly consistent with Koch's first postulate, are associated with
tumors although frequently in a latent or defective form. In addition it appears consistent with
Koch's third postulate that experimental infections with retroviruses may induce leukemia
under certain conditions (see Sections B and C). However, none of these hypotheses provides
an adequate explanation for the fact that retroviruses are not sufficient to initiate (Sections A
to C) and not necessary to maintain (Sections D and E) transformation and do not encode a
transformation-specific function. Moreover none of these hypotheses can explain why
transformation is initiated with a clonal chromosome abnormality (Section G) and why tumor
specificity is determined by the host rather than the virus (Sections C and E). The
shortcomings of three of these hypotheses are briefly reviewed here.
1. The oncogene hypothesis. Huebner (8) and others (9, 82) have postulated that
retroviruses (without oncgenes) are direct carcinogens that include oncogenes, hence the term
"oncogene hypothesis" (8). The hypothesis was based on abundant positive correlations
between retrovirus expression and cancer incidence in laboratory mice and domestic
chickens, which indeed suggested direct viral etiology in apparent accord with Koch's third
postulate. The hypothesis generalized that either import of retroviruses from without, or
activation of latent viruses from within, is the direct cause of spontaneous, chemically
induced, or physically induced tumors (8, 9, 82). However, the hypothesis failed to account
for the long latent periods of oncogenesis and for complete tumor resistance by certain
animals that are highly susceptible to the virus and for host genes that would determine tumor
specificity (Section C). Above all the hypothesis failed to account for the monoclonality and
the chromosome abnormalities of the resulting tumors.
2. The hypothesis that latent cellular cancer genes are activated by provirus
integration. This hypothesis has been introduced in Section E. It holds that retroviruses act
as direct, albeit inefficient carcinogens by generating hybrid transforming genes from
proviruses joint with cellular proto-oncgenes. Excepting the specific cases described in
Section E, this mechanism makes four clear predictions, namely: (a) that different
transforming genes exist in each tumor, because each has a different proviral integration site
(Section E); (b) that therefore a large number of tumor resistance genes exist in tumorresistant animals (Section C); (c) that provirus-cell hybrid genes are expressed to maintain
transformation; and (d) that virus-transformed cells exist without chromosome abnormalities,
analogous to cells transformed by retroviruses with oncgenes (Section G).
None of these predictions is confirmed, (a) Contrary to the expectation for many different
transforming genes, all virus-positive tumors of a given lineage are phenotypically highly
uniform (Section A). Even virus-free tumors are distinguishable from virus-positive tumors
of the same lineage only by the presence of viruses. Examples are the identical pathologies
and pathogeneses of viral and nonviral murine leukemias (196-198), chicken B-cell
lymphomas (121), human T-cell leukemias (158, 161, 186), and mouse mammary tumors
(11, 139, 141, 142) (Section D). (b)Contrary to expectation only a small set of cellular
resistance genes controls the development of viral tumors in chicken or mice (13, 16)
(Section C). Moreover apparently the same resistance genes of chickens of line 6 suppress
viral and nonviral lymphomas, and even lymphomas induced by Marek's virus (124). By
contrast chickens of line 7 that lack these genes are equally susceptible to both (121) (Section
D). Mice provide parallel examples such as in the CBA strain, which is resistant to
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spontaneous (9) as well as to viral (46) leukemia (Section C). (c) Contrary to expectation for
virus-cell hybrid transforming genes, proviruses are latent or defective and biochemically
inactive in many animal and all bovine and human leukemias (Section D). (d)Contrary to
expectation for viral carcinogenesis all virus-positive murine, bovine, and human tumors
analyzed have chromosome abnormalities. Further, similar chromosome abnormalities in
viral and nonviral tumors again suggest common cellular transforming genes. For instance,
the same chromosome 15 trisomy is observed in murine leukemias induced by viruses,
chemicals, or radiation (180, 190, 199-201,272). In addition virus-positive and virus-free
human T-cell leukemias have common abnormalities in chromosomes 14 and 16 (160, 183,
186, 187, 189, 202, 203). Since all human T-cell leukemias and all bovine leukemias have
chromosome abnormalities but not all are infected by viruses (Sections D and G), it would
appear more likely that the viruses are coincidental passengers rather than causes of the
disease.
3. The hypothesis that latent cellular cancer genes are trans-activated by viral
proteins. This hypothesis postulates that certain retroviruses directly activate latent cellular
transforming genes with a specific viral protein. This has been proposed for bovine leukemia
virus and human HTLV-I based on in vitro models (147, 152, 153) (see Section D). However,
the hypothesis is unlikely for the following reasons. Since the putative transactivation protein
of HTLV-I is essential for replication (204), all cells in which the virus replicates would be
expected to be transformed. This is clearly not the case. Further this gene cannot be relevant
for transformation since bovine and human leukemias in particular do not express viral RNA
or protein or cannot express RNA or protein because of defective proviruses (Section D). In
addition this hypothesis also fails to account for the chromosome abnormalities found in all
viral bovine and human leukemias (Section G). Finally both the proviral insertion and the
transactivation hypotheses fail to explain the inevitably long latent periods of viral
tumorigenesis (Section B).
Therefore it is proposed that transformation is a virus-independent event that must be
due to cellular genes (Fig. 1). These genes would be generated by chromosomal mutations for
which chromosome abnormalities are a macroscopic indicator. This explains the clonal
chromosome abnormalities that could not be predicted by any of the virus-cancer hypotheses.
In a given lineage of cells the number of cellular genes convertible to transforming genes
must be limited since they cause highly uniform tumors which can be suppressed by a small
set of resistance genes.
Retrovirus-independent transformation resolves the apparent paradox that tumors
occur very seldom in typical natural infections of wild animals and humans, and then only
long after infection, and despite viral latency and antiviral immunity. It is also consistent with
virus-independent transformation that the probability that an individual virus-infected cell
will become transformed is only 10-11 and that this probability is the same in a viremic
chicken with a virus-induced hyperplasia, as in a normal chicken with a latent infection and
antiviral immunity (Section F). The low probability of virus-independent transformation also
explains directly why cells infected by retroviruses are not transformed in culture, namely
because not enough cells can be maintained for a long enough time to observe spontaneous
transformation. Virus-independent transformation is also compatible with tumor resistance
genes that do not inhibit viral replication or growth of normal virus-infected cells. In addition
it is consistent with the notion that defects of cellular resistance genes rather than viral genes
determine tumor specificity (Section C).
The role of the virus in tumorigenesis is then limited to the induction of hyperplasia
by activating cellular proliferative functions either from within or from without via viral
antigens or virus-induced growth factors (13, 16, 46). For this purpose the virus must be
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expressed at a high titer or it must have infected a large number of cells, if insertional
mutagenesis of proliferative genes were involved (Section E). This may be similar to the
mechanism whereby DNA viruses induce transformation, as for example Epstein-Barr virus
which is thought to induce Burkitt's lymphoma. Exactly like their retroviral counterparts, all
Burkitt's lymphomas have chromosome abnormalities but not all contain the virus (5). Thus
the role of the retrovirus in carcinogenesis is as indirect as that of chemical or physical
carcinogens.
Alternatively a latent retrovirus may itself be subject to activation by physical,
chemical, or spontaneous events that can induce hyperplasias and cancer (8, 12, 82) (Fig. 1).
The physically activated radiation leukemia virus (82) or the chemically activated
endogenous retroviruses of mice or chickens (12, 16) are examples. It is uncertain whether
under these conditions the retrovirus is just an indicator or an intermediate of proliferative
activations that may lead to carcinogenesis because comparable studies with virus-free strains
of animals are not available. The physically or chemically inducible phages or herpes viruses
may in turn be models for this (11, 83).
Little is known about the nature of the hyperplastic cell. The existence of viral
hyperplasias in tumor-resistant animals indicates that the hyperplastic cell is not neoplastic
(Section C). Most hyperplastic cells are polyclonal with regard to proviral integration sites
(118) and are likely to have a normal karyotype, as has been shown in some cases (47)
(Section C). Hyperplastic cells with normal karyotypes have also been observed as precursors
of radiation leukemia in mice (205). Nevertheless the evidence for clonality with regard to a
proviral integration site in T-cell hyperplasias (172) and mammary hyperplasias (56, 57) of
mice and in T-cells of healthy humans (112) indicates clonal, possibly virus-induced
alterations that are not sufficient for carcinogenesis. One could speculate then that
hyperplastic cells fall into two classes, those which respond to viral antigens delivered from
within or without (42) and those which respond to growth control genes altered by provirus
integration (Section E).
Notable exceptions to virus-independent transformations are infections that generate
retroviral transforming genes. However, the probability of generating a retrovirus with an onc
gene is clearly much lower than integration into a cellular gene (10-6; Section E) and even
significantly lower than virus-independent transformation (10-11, Section F) (273). Only about
50 such viral isolates have been recorded in history (5, 13, 19). [The frequent erb
transductions from the chicken 15I line are an exception to this rule (Section E).] The
generation of these viruses requires two rare illegitimate recombinations to transduce a
transformation-specific sequence from a cell into a retrovirus vector (5, 19, 20, 273).
However, one illegitimate recombination that unites the 5' promoter, translational start
sequence, and splice donor of a retrovirus with a transformation-specific sequence from a
cellular proto-onc gene would be enough to generate a functional virus-cell recombinant onc
gene that cannot be replicated. Tumors caused by such genes are presently unknown. They
will be harder to diagnose but are probably more frequent than the rare, natural tumors
containing complete retroviruses with oncgenes (273).
This raises the question of why orthodox integration of a provirus within a proto-onc
gene, like proto-myc, is not observed to transform infected cells in vivo or in vitro with the
predicted probability. Based on the calculations described in Section E, this probability
should be about 1 in 104 considering that about 20 proto-oncgenes are known from 20
viral oncgenes (5, 13, 19). A possible answer is that proviruses abutting proto-oncgenes from
the proviral ends rather than from within, as in viral oncgenes (273), provide neither new
downstream translational starts nor splice donors for those coding regions of the protooncgenes that are separated from their native start signals by the inserted provirus.
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Nevertheless they can provide efficient downstream promoters (130) of RNAs that may not
be translatable.
I. Are Retroviruses a Basis for Cancer Prediction, Prevention, or Therapy?
In assessing the tumor risk of a retrovirus-infected animal or human, latent infections
must be clearly separated from chronic, acute, or viremic infections. The control of virus
expression in a given host is a product of three factors: the virus; the host cell; and the
animal. The viral factor is defined by viral genes and promoters (13, 16, 206). The cellular
factor is defined by genes that encode viral receptors and unknown suppressors (8, 9, 11-13,
16-18, 82). The animal factor is defined by antiviral immunity.
By far the most common natural retrovirus infections are latent, chronic infections
that persist in animals and humans in the presence of antiviral immunity presumably only in a
limited number of cells (38, 40, 90, 207).4 The leukemia risk of this statistically most
relevant group of natural infections averages about less than 0.1% in different animal species
(Section A). It is possibly the same as, but certainly not much higher than, that of uninfected
controls (Sections A and D). Thus latent viruses offer no targets for tumor prevention. The
low probability that an immunocompetent individual will develop chronic viremia and hence
leukemia also suggests that retroviruses carrying therapeutic genes are not a significant risk
as leukemogens.
By contrast, the leukemia risk of a viremic animal that survives the early pathogenic
effects of the infection (Section B) can be high, barring tumor-resistance genes (Sections A
and C). It ranges between 0 and 90% in different lines of chicken or strains of inbred mice
and averages about 30% in domestic cats. However, outside the laboratory chronic viremias
are very rare and have never been recorded in humans. They result either from congenital
infections in the absence of maternal antibody (Section A) or from rare, native
immunodeficiency (66).
Thus a predictable tumor risk depends entirely on high virus expression and virusinduced hyperplasia. This risk can be reduced or prevented by limiting or blocking
lymphoblast hyperplasia as for example by bursectomy or thymectomy (Section A).
Alternatively, inoculation of newborn AKR mice with antiviral antibody was observed to
suppress viremia and subsequent leukemia in 68% (208). It would appear more practical,
however, to breed or select animals with genes that confer resistance either to the virus or to
tumorigenesis or to both.
Above all, neither active nor latent viruses offer targets for tumor therapy, since
tumors are not maintained and are not directly initiated by viral genes, and also occur despite
active antiviral immunity.
Clearly the cell is the more complex variable in the as yet poorly defined interaction
between retroviruses and cells that leads to hyperplasia and then to carcinogenesis. In view of
the evidence for cellular, transforming genes in viral tumors and for cellular genes that
determine resistance to hyperplasia and tumorigenesis, further progress in understanding and
treating virus-induced cancer will depend on identifying cellular determinants of
carcinogenesis and the function of hyperplasia and tumor resistance genes.
II. Retroviruses and AIDS
The isolation in 1983 of a retrovirus from a human patient with lymphadenopathy, a
typical symptom of AIDS, led to the proposal that the virus, now termed lymphadenopathyassociated virus, is the cause of AIDS (26). Related viruses, termed HTLV-III, ARV, or HIV
(209), have since been isolated from about one-half of the AIDS patients that have been
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sampled (210-214). In the United States about 26,000 AIDS cases and 15,000 AIDS fatalities
have been reported between 1981, when the disease was first identified (215), and October
1986 (216). Women represent only 7% of the AIDS cases in the United States (216). The
number of AIDS cases reported in the United States has increased from about 100 per 6month period in 1981 to about 5,000 during the last three 6-month periods from January 1985
(216). At the same time the case-fatality rate has declined from a high of 88% in 1981 to 32%
in 1986 (216). In absolute numbers the known deaths have declined from a high of 2,600 in
the first 6 months of 1985 to 1,800 in the first 6 months of 1986. This suggests either that the
virulence of the disease is dropping or that other diseases were diagnosed as AIDS. Recently
the virus was also suggested to cause disease of the brain and of the nervous system (230,
255, 268, 274) and lymphoid interstitial pneumonia (275).
Antibody to the virus is found in about 90% of AIDS patients and correlates with
chronic latent infection by the virus (217-221). Because of the nearly complete correlation
between AIDS and immunity against the virus, the virus is generally assumed to be the cause
of AIDS (13, 27). Accordingly, detection of antiviral antibody, rather than virus, is now most
frequently used to diagnose AIDS and those at risk for AIDS (27, 217-224). This is
paradoxical, since serum antibody from AIDS patients neutralizes AIDS virus (225-227) and
since antiviral immunity or vaccination typically protects against viral disease. It is even
more paradoxical that a low antibody titer is equated with a low risk for AIDS (228, 229).
Unlike all other retroviruses, AIDS viruses are thought to be direct pathogens that kill
their host cells, namely T-lymphocytes (13, 27), and possibly cells of the brain (230, 255).
This view is compatible with the phenotype of AIDS, the hallmark of which is a defect in Tcells (13, 27, 215), and with experimental evidence that many but not all viral isolates induce
cytopathic fusion of T-lymphocytes under certain conditions in vitro (Section D). Further it is
compatible with neurological disease (231, 232, 255). However, cell killing is incompatible
with the obligatory requirement of mitosis for retrovirus replication (16, 25) and with the
complete absence of cytocidal effects in all asymptomatic infections in vivo (Section D).
A. Infections with no risk and low risk for AIDS indicate that the virus is not sufficient
to cause AIDS
Since their original discoveries in AIDS patients, the virus and more frequently
antibody to the virus have also been demonstrated in a large group of asymptomatic persons
(212, 214). The virus has been estimated to occur in about 1 to 2 x 106 or about 0.5 to 1% of
all Americans (223, 224). In the United States persons at high risk for infection include
promiscuous homosexual and bisexual men, of whom 17 to 67% are antibody positive;
intravenous drug users, of whom 50 to 87% are positive; and hemophiliacs, of whom 72 to
85% are positive according to some studies (13, 218, 223). On the basis of this particular
epidemiology, it was concluded that the virus is not transmitted as a cell-free agent like
pathogenic viruses but only by contacts that involve exchange of cells (13, 27).
In these virus-infected groups the annual incidence of AIDS was found to average
0.3% (224) and to reach peak values of 2 to 5% (218, 223, 233). However even in these
groups there are many more asymptomatic than symptomatic virus carriers. Other
infected groups appear to be at no risk for AIDS. In Haiti and in certain countries in Africa
antibody-positive individuals range from 4 to 20% of the population, whereas the incidence
of AIDS is estimated at less than 0.01% (223, 229, 234). Several reports describe large
samples of children from Africa who were 20 (228) to 60% (221) antibody positive and of
female prostitutes who were 66 to 80% antibody positive (221,235), yet none of these had
AIDS. Among male homosexuals and hemophiliacs of Hungary about 5% are AIDS virus
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positive, yet no symptoms of AIDS were recorded (161). Among native male and female
Indians of Venezuela 3.3 to 13.3% have antiviral immunity, but none have symptoms of
AIDS (236). Since these Indians are totally isolated from the rest of the country, in which
only one hemophiliac was reported to be virus positive (236), the asymptomatic nature of
their infections is not likely to be a consequence of a recent introduction of the virus into their
population. Thus it is not probable that these infections will produce AIDS after the average
latent period of 5 years (Section B).
Since the percentage of virus carriers with symptoms of AIDS is low and in particular
since it varies between 0 and 5% depending on the AIDS risk group of the carrier, it is
concluded that the virus is not sufficient to cause AIDS and that it does not encode an AIDSspecific function. The virus is also not sufficient to cause neurological disease, since it has
been detected in the brains of persons without neurological disease and of healthy persons
who had survived transient meningitis (230-232).
Thus the virus appears only rarely compatible with Koch's third postulate1 as an
etiological agent of AIDS. It may be argued that the asymptomatic infections reflect latent
infections or infections of only a small percentage of susceptible cells, compared to
presumably acute infections with symptoms of AIDS. However, it is shown in Section C that
infections of neither symptomatic nor asymptomatic carriers are acute; instead both are
equally latent and limited to a small percentage of susceptible cells.
Further, the observations that some virus carriers are at high and others at essentially
no risk for AIDS directly argue for a cofactor (218, 237) or else for a different cause for
AIDS. The strong bias against women, because only 2.5% (479 of 17,000 cases) of the
sexually transmitted AIDS cases in the United States are women (216), is a case in point. The
virus-positive but AIDS-negative children and prostitutes of Africa (221) or Indians from
Venezuela (236) are other examples.
B. Long latent period of AIDS incompatible with short latent period of virus replication
The eclipse period of AIDS virus replication in cell culture is on the order of several
days, very much like that of other retroviruses (238). In humans virus infection of a sufficient
number of cells to elicit an antibody response appears to take less than 4 to 7 weeks. This
estimate is based on an accidental needle-stick infection of a nurse, who developed antibody
7 weeks later (239), and on reports describing 12 (240) and 1 (232) cases of male
homosexuals who developed antibody 1 to 8 weeks after infection. During this period a
mononucleosis-like illness associated with transient lymphadenopathy was observed. In
contrast to AIDS (see below), this illness appeared 1 to 8 weeks after infection and lasted
only 1 to 2 weeks until antiviral immunity was established. The same early mononucleosislike disease, associated with lymphocyte hyperplasia, was observed by others in primary
AIDS virus infections (234). This is reminiscent of the direct, early pathogenic effects
observed in animals infected with retroviruses prior to the onset of antiviral immunity (Part I,
Section B).
By contrast the lag between infection and the appearance of AIDS is estimated from
transfusion-associated AIDS to be 2 to 7 years in adults (220, 223, 241, 242) and 1 to 2 years
in children from infected mothers (220, 223). The most likely mean latent period was
estimated to be 5 years in adults (220, 223). Unexpectedly, most of the AIDS virus-positive
blood donors identified in transfusion-associated AIDS transmission did not have AIDS when
they donated blood and were reported to be in good health 6 years after the donation (220).
Likewise there is evidence that individuals shown to be antibody positive since 1972 have not
1

[Koch’s postulates are spelled out in Unit 9 section1 of this Course Reader.—Ed.]
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developed AIDS (228). Further, 16 mothers of babies with AIDS did not have AIDS at the
time of delivery but three of them developed AIDS years later (276). This indicates that the
latent period may be longer than 5 years or that AIDS is not an obligatory consequence of
infection.
In view of the claim that the virus directly kills T-cells and requires 5 years to cause
disease, we are faced with two bizarre options: Either 5 year old T-cells die 5 years after
infection or the offspring of originally infected T-cells die in their 50th generation, assuming
a generation time of one month for an average T-cell (176). It may be argued that the virus is
biochemically inactive during the first five years of infection and then activated by an
unknown cause. However, AIDS virus is biochemically inactive even during the acute phase
of the disease (Section C). Moreover it would be difficult for the retrovirus to become acute
five years after it had induced chronic antiviral immunity.
Because of the 5 year latency between infection and AIDS, the virus has been likened
to the lentiviruses (277), a group of animal retroviruses that is thought to cause debilitating
diseases only after long latent periods (13) (Part I, Section B). However, recently an ovine
lentivirus, the visna or maedi virus of sheep, was shown to cause lymphoid interstitial
pneumonia in 2 to 4 weeks if expressed at high titer (269). [The same disease is believed to
be caused by AIDS virus in humans (see below)]. Therefore lentiviruses are not models for
retroviruses that are only pathogenic after long latency (Part I, Section B).
Based on the 5-year latent period of the disease and on the assumption that virus
infection is sufficient to cause AIDS, one would expect the number of AIDS cases to increase
to 1 to 2 x 106 in the United States in the next 5 years. The virus has reportedly reached its
present endemic level of 1 to 2 x 106 in the United States (223, 224) since it was introduced
there, presumably, less than 10 years ago (27). Yet the spread of AIDS from 1981 to 1986 has
not followed the spread of virus with a latent period of 5 years. Instead, recent statistics (see
above) indicate no further increases in the number of AIDS cases and a significant decline in
the number of AIDS fatalities in the United States (216, 244).
Clearly, the long lag between infection and AIDS and the large number of viruspositive cases in which as yet no AIDS is observed, even after long latent periods, lead to the
conclusion that the virus is not sufficient to induce AIDS and does not encode an AIDSspecific function. Indeed, this conclusion is directly supported by genetic evidence against a
viral AIDS gene. Deletion analysis has proved that all viral genes are essential for replication
(28, 245), which requires not more than 1 or 2 days, yet AIDS follows infection only with an
average lag of 5 years and even then only very rarely.
C. Levels of AIDS virus expression and infiltration appear too low to account for AIDS
or other diseases
If AIDS viruses were pathogenic by killing susceptible lymphocytes, one would
expect AIDS to correlate with high levels of virus infiltration and expression, because
uninfected cells would not be killed by viruses nor would unexpressed or latent viruses kill
cells. As yet no report on virus titers of AIDS patients has appeared, despite the record
interest in the epidemiology and nucleic acid structure of this virus (13, 27, 223). In view of
the consistent antiviral immunity of AIDS patients and the difficulties in isolating virus from
them (213), the virus titers are probably low. Titers have been said to range between only 0
and 102 per ml blood (213). Proviral DNA has been detected in only 15% (9 of 65) AIDS
patients; in the remaining 85% the concentration of provirus, if present, was apparently too
low for biochemical detection (246). Moreover, among positive samples less than 1 in 102 to
103 lymphocytes contained the provirus (246). Viral RNA was detected in 50 to 80% of
AIDS blood samples. However, among the positive samples, RNA was found in only less
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than 1 of 104 to 105 presumably susceptible lymphocytes (247). The relatively high ratios of
provirus-positive (10-2 to 10-3) to viral RNA positive cells (10-4 to 10-5) of AIDS patients
indicate latent infections. Further there is no evidence that the virus titer or the level of virus
infiltration increases during the acute phase of the disease. It is probably for this reason that
cells from AIDS patients must be propagated several weeks in culture, apart from the host's
immune system, before either spontaneous (210-214) or chemically induced (248) virus
expression may occur. Further, the AIDS virus is completely absent from the Kaposi sarcoma
(27, 246), which is associated with 15% (216) to 30% (249) of AIDS cases and is one of the
most characteristic symptoms of the disease.
Similar extremely low levels of virus infiltration and expression were also recorded in
AIDS virus-associated brain disease (274). Likewise, in interstitial lymphoid pneumonia less
that 0.1% of lung cells expressed viral RNA (275).
Indeed there is evidence that even latent virus may not be necessary for AIDS, since
85% of AIDS patients lack proviral DNA (246) and since over 10% of AIDS patients have
been observed to lack antiviral immunity (214, 221, 222, 234). Further, in a study from
Germany 3 of 91 AIDS patients were found to be virus free, based on repeated negative
efforts to detect antibody or to rescue virus.
It is concluded then that the AIDS virus infects less than 1%, and is expressed in less
than 0.01%, of susceptible cells both in carriers with or without AIDS. This raises the
question of how the virus could possibly be pathogenic and responsible for
immunodeficiency or other diseases. For instance even if the virus were to claim its 10-4 or
10-5 share of T-cells that express viral RNA every 24 to 48 h, the known eclipse period of
retroviruses, it would hardly ever match or beat the natural rate of T-cell regeneration (176).
All other viruses function as direct pathogens only if they are biochemically active and
expressed at high levels. For instance, the titers that correlate with direct pathogenicity for
avian retroviruses are 105-12 (31, 35, 250)4 and they are 104-7 for murine retroviruses (12,
38, 40, 42, 251) (Section B). Hepatitis viruses reach titers of 1012-13 when they cause
hepatitis (15), and latent infections are not pathogenic (83). Further, the very low levels of
AIDS virus expression in vivo are difficult to reconcile with reports based on in vitro studies
with synthetic indicator genes that the AIDS virus encodes a potent transcription-stimulating
protein (28, 153, 245). Clearly such activators are not at work in vivo.
The extremely low virus titers of symptomatic and asymptomatic carriers also explain
why infection by the virus in the United States is essentially limited to contacts that involve
transmission of cells (244) rather than being transmitted as a cell-free, infectious agent like
pathogenic viruses. For instance, among 1750 health care workers with exposure to AIDS,
only 1 or 2 were found to be antibody positive (252). Another study failed to find a single
antibody-positive person among 101 family contacts of 39 AIDS patients, all of whom had
lived in the same household with an AIDS patient for at least 3 months (253).
D. AIDS viruses not directly cytocidal
The AIDS viruses are reported to display in culture a fast cytocidal effect on primary
T-cells within 1 to 2 months after infection (13, 27, 254). The cytocidal effect was shown to
involve cell fusion (27, 238, 254). The effect is thought to reflect the mechanism of how the
virus generates AIDS after a latent period of 5 years (27, 254).
This is debatable on several grounds:
(a) Above all, the in vitro assay cannot account for the large discrepancy between the
short latent period of cell death in vitro and the 5-year latent period of the disease;
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(b) T-cell fusion is not observed in vivo in chronic, asymptomatic virus carriers and
not in prospective AIDS patients during the long latent period of the disease (255), although
virus expression is not lower than during the acute phase of AIDS;
(c) T-cell killing is also not observed in T-cell lines in vitro (27) and not in primary
lymphocytes under appropriate conditions (238). Further, primary lymphocytes infected by
AIDS virus were shown to double every 5 days in cell culture for three weeks; at the same
time the previously latent AIDS virus was activated to high levels of expression (278);
(d) virus strains that do not cause cytopathic fusion in vitro have been isolated from 7
of 150 AIDS patients.9 This demonstrates that the fusion-inducing function of the virus can
be dissociated from a putative AIDS function.
Thus T-cell killing by fusion is apparently a cell culture artifact that depends on the
virus strain and the cell used, as has been shown for many other retroviruses including
HTLV-I (Part I, Section B), and not an obligatory feature of virus infection. As with other
retroviruses, fusion involves binding of viral envelope antigens on the surface of infected
cells with receptors of uninfected cells. Accordingly, fusion is inhibited by AIDS virusneutralizing antibody (256). It apparently depends on high local virus titers that in particular
in the case of AIDS are not observed in vivo. This view of the cell-killing effect also resolves
the apparent contradiction between the postulated cytocidal effects of AIDS viruses and the
obligatory requirement of all retroviruses for mitosis in order to replicate (16, 25). Indeed
AIDS viruses have been reported to replicate without cytocidal effects not only in T-cells but
also in human monocytes and macrophages (257, 278), which share the same virus-specific
receptors (258), and in B-cell lines (259), in fibroblasts (261) in human brain and the lung
(213, 230, 232, 257, 261).
E. No simian models for AIDS
Since retroviruses have been isolated from monkeys in captivity with
immunodeficiencies and since experimental viremia can depress immune functions in
monkeys, such systems are considered to be animal models of human AIDS. For example, 42
of 68 newborn monkeys died with a broad spectrum of diseases that included runting and
lymphadenopathy 4 to 6 weeks after inoculation with Mason-Pfizer monkey virus (91).
However, this virus has since been found in healthy macaques (262). More recently a
retrovirus termed simian AIDS or SAIDS virus was isolated from monkeys with
immunodeficiency (92, 262). Inoculation of three juvenile rhesus monkeys by one isolate was
reported to cause splenomegaly and lymphadenopathy within 2 to 5 weeks. One animal
became moribund and two others were alive with simian AIDS at the time of publication
(92). However, in another study only transient lymphadenopathy but no lasting AIDS-like
disease was observed in macaques inoculated with this virus (263). Another simian virus that
is serologically related to AIDS virus, termed STLV-III, was isolated from immunodeficient
macaques and from one macaque with a lymphoma. Macaques inoculated with blood or
tissue samples of the viral lymphoma, died 50 to 60 days later with various diseases (93).
However, asymptomatic infections by the same virus have since been identified in no less
than 50% of wild green monkeys that did not show any symptoms of a disease (264).
Eight chimpanzees infected with human AIDS virus had not developed symptoms of
AIDS 1.5 years past inoculation (265). However, each animal developed antiviral immunity
about 1 month after infection, followed by persistent latent infection, as in the human cases
(265). A follow-up of champanzees inoculated with sera from AIDS patients in 1983 reports
no evidence for AIDS in 1986 although the animals had developed antibodies to the virus
(243).
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Several reasons suggest that these experimental infections of monkeys are not suitable
models for human AIDS. Above all, the human virus is not pathogenic in animals. The
diseases induced in monkeys by experimental infections with simian viruses all occur fast
compared to the 5-year latency for AIDS. Moreover the simian viruses are never associated
with a disease in wild animals. Therefore these diseases appear to be exactly analogous to the
direct, early pathogenic effects caused by other retroviruses in animals prior to antiviral
immunity (see Part I, Section B), and thus are probably models for the early mononucleosislike diseases which occur in humans infected with AIDS virus prior to antiviral immunity
(232, 234, 240) (Section B). Indeed the persistent asymptomatic infections of wild monkeys
with simian retroviruses appear to be models for the many asymptomatic infections of
humans with AIDS virus or HTLV-I.
F. AIDS virus as an indicator of a low risk for AIDS
The only support for the hypothesis that the AIDS virus causes AIDS is that 90% of
the AIDS patients have antibody to the virus. Thus it would appear that the virus, at least as
an immunogen, meets the first of Koch's postulates for an etiological agent. This conclusion
assumes that all AIDS patients from whom virus cannot be isolated (about 50%) (278) or in
whom provirus cannot be demonstrated (85%) and the antibody-negative cases (about 10%)
and the virus-free cases reported in one study (3%) (Section C) are false negatives. Indeed,
the diagnosis of AIDS virus by antibody has recently been questioned on the basis of false
positives (234).
At this time the hypothesis that the virus causes AIDS faces several direct challenges.
(a) First, it fails to explain why active antiviral immunity, which includes neutralizing
antibody (225-227) and which effectively prevents virus spread and expression, would not
prevent the virus from causing a fatal disease. This is particularly paradoxical since antiviral
immunity or "vaccination" typically protects against viral pathogenicity. It is also unexpected
that AIDS patients are capable of mounting an apparently highly effective, antiviral
immunity, although immunodeficiency is the hallmark of the disease.
(b) The hypothesis is also challenged by direct evidence that the virus is not sufficient
to cause AIDS. This includes (i) the low percentage of symptomatic infections, (ii) the fact
that some infected groups are at a relatively high and others at no risk for AIDS, (iii) the long
latent period of the disease (Section B), and (iv) the genetic evidence that the virus lacks a
late AIDS function. Since all viral genes are essential for virus replication (28, 245), the virus
should kill T-cells and hence cause AIDS at the time of infection rather than 5 years later.
(c) The hypothesis also fails to resolve the contradiction that the AIDS virus, like all
retroviruses, depends on mitosis for replication yet is postulated to be directly cytocidal
(Section D).
(d) The hypothesis offers no convincing explanation for the paradox that a fatal
disease would be caused by a virus that is latent and biochemically inactive and that infects
less than 1% and is expressed in less than 0.01% of susceptible lymphocytes (Section D). In
addition the hypothesis cannot explain why the virus is not pathogenic in asymptomatic
infections, since there is no evidence that the virus is more active or further spread in carriers
with than in carriers without AIDS.
In view of this it seems likely that AIDS virus is just the most common among the
occupational viral infections of AIDS patients and those at risk for AIDS, rather than the
cause of AIDS. The disease would then be caused by an as yet unidentified agent which may
not even be a virus, since cell-free contacts are not sufficient to transmit the disease.
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Other viral infections of AIDS patients and those at risk for AIDS include EpsteinBarr and cytomegalovirus in 80 to 90% (222, 268), and herpes virus in 75 to 100%. In
addition hepatitis B virus is found in 90% of drug addicts positive for antibody to AIDS virus
(267). Among these different viruses, retroviruses are the most likely to be detectable long
after infection and hence are the most probable passenger viruses of those exposed to
multiple infectious agents. This is because retroviruses are not cytocidal and are unsurpassed
in establishing persistent, nonpathogenic infections even in the face of antiviral immunity.
Therefore AIDS virus is a useful indicator of contaminated sera that may cause AIDS (13,
27) and that may contain other cell-free and cell-associated infectious agents. It is also for
these reasons that latent retroviruses are the most common nonpathogenic passenger viruses
of healthy animals and humans. For the same reasons, they are also frequently passenger
viruses of slow diseases other than AIDS like the feline, bovine and human leukemias (see
Part I) or multiple sclerosis (268) in which latent or defective "leukemia viruses" are
occasionally found.
It is concluded that AIDS virus is not sufficient to cause AIDS and that there is no
evidence, besides its presence in a latent form, that it is necessary for AIDS. However, the
virus may be directly responsible for the early, mononucleosis-like disease observed in
several infections prior to antiviral immunity (Section B). In a person who belongs to the high
risk group for AIDS, antibody against the AIDS virus serves as an indicator of an annual risk
for AIDS that averages 0.3% and may reach 5%, but in a person that does not belong to this
group antibody to the virus signals no apparent risk for AIDS. Since nearly all virus carriers
have antiviral immunity including neutralizing antibody (225-227), vaccination is not likely
to benefit virus carriers with or without AIDS.
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Unit 9
Appendix II

Can Epidemiology Determine Whether Drugs or HIV Cause AIDS?1
By Peter H. Duesberg

Original editor’s Preface (1993):
With Viewpoint, AIFO (AIDS-Forschung) has created a forum for
scientific controversies. To date Viewpoint has covered diverse topics
including measures to control AIDS-on which no consensus has been
reached.
The drug-AIDS hypothesis (in contrast to the HIV-AIDS hypothesis) of
Duesberg has been a source of several controversies over the last year.
AIFO has contributed several articles of Duesberg to this controversy
(AIFO 4, 115-126; 507-515; 517-521 [1989]; AIFO 6, 299-306 [1991];
AIFO 7, 619-641 [1992]). Early in 1993 several articles appeared in the
international press that appeared to refute Duesberg's theses (Ascher et
al., Nature 362, 103; Schechter et al., Lancet 341, 658; Piatak et al.,
Science 259, 1749; Pantaleo et al., Nature 362, 355; Embretson, Nature
362, 359). Therefore AIFO has invited Duesberg to critically review and
discuss his theses in view of these challenges.
—The Editor of AIDS-Forschung
Can Epidemiology Determine Whether Drugs or HIV Cause AIDS?
By Peter H. Duesberg
Summary
Two recent longitudinal surveys of homosexual men, one from San Francisco, the
other from Vancouver, have reinvestigated the question whether AIDS is caused by HIV or
drugs. During 8-year observation periods the San Francisco survey observed that 215 out of
445 HIVpositive drug users developed AIDS and the Vancouver survey that 136 out of 365
HIV antibody-positive drug users developed AIDS. On the basis of these correlations both
surveys have concluded that HIV causes AIDS, and have rejected my hypothesis that
recreational drugs and anti-HIV drugs, like AZT, cause AIDS. However, these conclusions
are worthless because the authors failed to recognize that: i) even a perfect correlation with
HIV (Koch's first postulate) does not prove causation without functional tests; ii) positive
antibody tests do not prove HIV infection due to false-positives, e.g. 17% in the Vancouver
group; iii) they lacked the only absolute epidemiological argument against the drug-AIDS
hypothesis, drug-free AIDS cases; iv) drug toxicity is dosage dependent, i.e. "the dose is the
poison." Since short-term drug users were not distinguished from long-term users, no drug
dose-AIDS response relationships emerged; v) AZT, prescribed as an anti-HIV drug to HIVpositives, is immunotoxic and lymphomagenic. Contrary to the authors' conclusion, data of
both surveys confirm the drug-AIDS hypothesis with consistent drug AIDS correlations,
drug-AIDS dose-response relationships, and even drug-specific diseases. A definitive test to
distinguish between HIV and drugs as causes of AIDS would: i) define all AIDS diseases
clinically, independent of HIV; ii) test clinically defined AIDS cases (a) for HIV, not
antibodies against HIV, and (b) for their lifetime dosage of recreational drugs and AZT; iii)
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[Originally published 1993 in AIDS-Forschung (AIFO) 12, December: 627-635. This is a
slightly abridged version and appears in this educational course reader with the generous
consent of the author.—Ed.]
1

conduct functional tests with drugs or HIV, if no drug-free or HIV-free AIDS cases can be
found.
Key words: recreational drugs-AZT-clinical AIDS definition-drug-dose AIDS
dependence-drug-specific AIDS diseases.
Introduction
What is observed will always depend on the hypothesis held by the observer.
-David Horrobin (1)
Two longitudinal surveys, one of 812 homosexual men and 215 heterosexual controls
from San Francisco (2), the other of 715 homosexual men from Vancouver (3), have recently
reinvestigated the question whether recreational and aphrodisiac drugs or HIV cause AIDS.
Both surveys took aim at my hypothesis that recreational drugs and AZT cause AIDS (4, 5).
But the Vancouver team also credited me erroneously with the hypothesis that "chronic
promiscuous male homosexual activity" causes AIDS (3). After an 8-year observation period
the San Francisco survey had observed 215 AIDS cases out of 445 HIV-positive drug users
(Table 1). The Vancouver survey had observed 136 AIDS cases out of 365 HIV-positive drug
users after an observation period of 8.6 years (Table 1).
Table 1: Drug use, AIDS and health among HIV positives reported by the San Francisco and
Vancouver surveys (2, 3).
HIVpositives
San Francisco

445

Drug use*
100 %

AIDS

Healthy

215

230

Vancouver
365
>98 %
136
*Drug use among HIV-positives is documented below.

229

--------------------------------Thus both surveys report perfect correlations between drug use and AIDS (see
below), but claim to have refuted my hypothesis that injected and orally consumed
recreational drugs and AZT cause AIDS (4, 5).
The epidemiologists from San Francisco state that "substance abuse as a main cause
of AIDS has ... no basis in fact," and the epidemiologists from Vancouver state that "the
hypothesis that AIDS in homosexual men is caused ... by drugs ... is rejected by these data,"
and that "HIV has an integral role in the pathogenesis of AIDS" but it "does not rule out a
role for cofactors ..." (3). The Vancouver survey even warns that my drug hypothesis is "a
hindrance to public health initiatives" (3), and the San Francisco survey advises "The
energies of Duesberg and his followers could better be applied to unraveling the enigmatic
mechanism of the HIV pathogenesis of AIDS."
Although my name was cited 13 times by the authors of the San Francisco survey in
their 2-page Nature Commentary, the editor of Nature denied me the right of reply because I
had asked "unanswerable rhetorical questions" (78). Two HIV researchers have seconded this
decision and have even submitted procedures how I "should be stopped" (79).
Here I will demonstrate that inherent limitations of the epidemiological method,
biases due to the HIV-based AIDS definition and the failures of both surveys to recognize the
dosage dependence of drug toxicity and of drug-specific AIDS diseases invalidate their
conclusions. Indeed, data of both teams confirm the drug hypothesis with consistent
correlations, drug-AIDS dose-response relationships and drug-specific AIDS diseases.
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1. Limits of the Epidemiological Method
i) Epidemiology not sufficient to prove that a microbe causes disease. Because a
microbe can be pathogenic when it is active and abundant, and is harmless when it is inactive
and rare, documenting the presence of a microbe is not sufficient to prove causation. The
necessary tests to prove causation have been defined by Robert Koch and since termed
Koch's postulates. According to these postulates i) the agent must be present in every case of
the disease in amounts sufficient to cause disease; ii) it must be isolated in pure form; and iii)
it must cause the disease if inoculated into a suitable host.
Because of its descriptive nature, epidemiological search for an infectious pathogen is
restricted to correlations and thus only relevant for an appraisal of Koch's first postulate.
Epidemiology can at best confirm Koch's first postulate and hence never prove that an
infectious agent causes a disease.
ii) Epidemiology sufficient to prove that drugs cause disease, if dosage is determined.
Clearly if drugs were to cause AIDS, the risk of a short-term user would be much lower than
that of a long-term user. The toxicity of drugs depends on the dose that is consumed over a
lifetime because "the dose is the poison." One year of smoking or drinking does not cause
lung cancer or liver cirrhosis, but 10 to 20 years may do so (6). Thus, a drug dose-response
relationship must be established to distinguish a toxic drug from other non-toxic agents. For
this purpose groups controlled for the dosage of drug use must be compared to otherwise
matched non-drug users. Final proof of causation is obtained by causing toxin-specific
disease in animals. Thus, demonstrating unquantified drug use by AIDS patients is not
sufficient to prove causation.
iii) Epidemiology can exclude possible causes of a disease. Epidemiology can exclude
both an infectious and a noninfectious agent as a cause, if the disease occurs in its absence.
Thus, drug-free AIDS cases must be identified to exclude drugs, or HIV-free AIDS cases to
exclude HIV as causes of AIDS.
iv) Disease must be definable independent of a putative cause. In studies designed to
find the cause of a disease, the disease must be clinically definable, independent of its
putative cause. If A and B are investigated as possible causes, it must be possible to define
the disease independent of A and B. The disease cannot be defined as A-disease, because
such a definition would exclude all A-negative cases, and would bias the investigation in
favour of a 100% correlation with A. Thus, AIDS cases must be first diagnosed clinically and
only then analysed for the presence of drugs or HIV in order to study the roles of drugs and
HIV in AIDS.
2. Correlation between HIV and AIDS Does Not Prove Causation
The surveys from San Francisco and Vancouver have stated that HIV causes AIDS
because all of their AIDS cases were HIV antibody-positive (Table 1). However, this
conclusion is flawed for three reasons.
(i) Even a perfect correlation with HIV does not prove causation without functional
evidence. It confirms only the first but not the third of Koch's postulates. Indeed, other
microbes have been proposed as causes of AIDS on the basis of high or perfect correlations,
as for example human T-cell leukemia virus I (7) and cytomegalovirus (8-12). Thus, it was
arbitrary to single out HIV as the cause of AIDS, because other microbes also correlate with
AIDS.
Since both surveys report perfect correlations not only between AIDS and HIV
but also between AIDS and drugs (see below), the choice of HIV as the causative
correlate was even more arbitrary than if it had been the only known AIDS correlate.
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This is because the epidemiological method cannot by itself distinguish between three
consistent alternatives: HIV alone, drugs and HIV, and drugs alone.
(ii) A positive HIV antibody test is not a rational prognosis for a viral disease, because
antibodies are the classical indicator for a virus that has been rejected by the immune system.
In response to antibodies, which of necessity include cellular immunity, the virus is either
eliminated or restricted to latency-the reason why HIV is exceedingly difficult to isolate from
antibody-positive carriers with and without AIDS (13-16). Thus, a positive antibody test is in
general a counter-indication for future viral pathogenicity.
Moreover, a positive antibody test is not a reliable indicator for the presence of a virus
(17, 18). According to a recent review entitled "HIV Testing: State of the Art," "depending on
the population tested, 20 to 70% of ... two successive ELISAs are confirmed by Western blot
[two variant antibody tests]," i.e. 30 to 80% are false positives (19). But even in groups with a
high probability of infection, such as the San Francisco and Vancouver groups, significant
numbers of false positive Western blots have been recorded (18). For example, Schechter et
al. reported in 1991, that 33 out of 158 (17%) of Western blot-confirmed, antibody-positives
in their Vancouver cohort were HIV-free, based on HIV DNA testing with the polymerase
chain reaction (20). Two of these 33 had AIDS, the remainder had various degrees of
immunodeficiency and lymphadenopathy, but not sufficient for a diagnosis for AIDS. The
report also cites further studies documenting that 14 to 17% of antibody-positive
homosexuals are HIV-provirus free.
Since a 100% correlation with antibody-positivity does not mean 100 % infection, it is
probable that the AIDS cases from the San Francisco survey, and certain that the cases from
the Vancouver survey included HIV-free AIDS.
(iii) At least 4621 HIV-free AIDS cases have been documented in the literature,
indicating that HIV is not necessary to cause AIDS (18).
Thus the conclusion of both surveys that HIV causes AIDS, because all AIDS cases
appeared antibody-positive, is not valid.
3. Failure to identify drug-free AIDS—the absolute argument against the drug-AIDS
hypothesis
The most critical argument against the drug-AIDS hypothesis would be a group of
drug-free AIDS patients. However neither the Vancouver nor the San Francisco survey
provided drug-free AIDS cases.
All 136 AIDS patients from Vancouver belonged to a group of 365 HIV-positive drug
users (Table 1). This is documented as follows: Among the 365 HIV-positive men surveyed,
88% reported consumption of nitrites and 80% the use of other "illicit" recreational drugs
including cocaine, heroin, amphetamines, methylene amphetamines, lysergic acid, and
diethylamide (3). Thus, assuming no specific linkages between the use of these different
drugs, 98% have used at least one drug, because only 2% (12% x 20%) reported no use of
recreational drugs. And 70% (88 x 80) have used at least two drugs. Even this high drug use
may be an underestimate because illicit drug use is known to be underreported and because
the Vancouver survey did not ever verify self-reported drug use by any tests. Indeed, a recent
article by the Vancouver team reports that 100% of 87 AIDS patients had used nitrites (21). I
followed their suggestion to "reread" their article for a statement that this group "includes
some whose use was zero" (22), but I failed to find that statement. In addition the Vancouver
survey failed to consider AZT use by HIV-positives (see below), but acknowledged it upon
request (22) and in previous publications (20). Thus, the Vancouver survey lacks the most
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critical epidemiological argument to refute the drug-AIDS hypothesis-a group of verified
non-drug users who developed AIDS.
In response to this critique (23), the Vancouver team has recently claimed that 19, or
5%, of the 365 HIV-positive men surveyed "... reported no recreational drug use ..." and that
" ... their CD4 counts fell a mean of 138/microliter per year ..." (22). However there was no
verification that these men were indeed recreational drug-free and no mention whether they
were on AZT. Moreover, no claim was made that these presumably drug-free men ever
developed AIDS.
Despite a claim to the contrary, the San Francisco survey also lacked drug-free AIDS.
The survey reported that 100% of their 215 AIDS cases had used nitrites in its table 2 (2).
Additional undetermined percentages of these cases had also used other illicit recreational
drugs, such as cocaine and amphetamines (2). Moreover, since the introduction of AZT in
1987, 132 (84%) of the 157 AIDS cases observed by the San Francisco survey were on AZT
(Ascher et al., personal communication, 9 April 1993). AZT is generally prescribed before
AIDS, once T-cell counts drop below 500 per microliter (24). Thus, it is safe to conclude that
all 215 AIDS patients from San Francisco were on multiple drugs including nitrites, one or
more other recreational drugs and AZT (Table 1).
Yet the San Francisco survey claims a "group" of "seropositive no-drug" users who
lost T-cells, although there are no data for such a group in their paper. This is documented as
follows. According to the paper's table 1, all AIDS patients were HIV-positive homosexuals,
and all HIV-positives were homosexuals (2). All heterosexuals were HIV-negative, except
one who was a drug addict (Ascher, personal communication). According to Table 2, 100%
of the homosexual men were either "heavy" or "light" nitrite users, namely 144 plus 668 out
of 812 (text) (2). Thus, all AIDS patients and all HIV-positives in this study had used at least
nitrites. In addition they had used cocaine, amphetamines, other recreational drugs and AZT.
However, the corresponding figure purports, in color (!), to give data on "average adjusted"
T-cell losses of three seropositive groups, with "no drug use," with "moderate drug use" and
"heavy drug use," respectively. Three curves in that figure correspond to these three groups.
Yet based on tables 1 and 2 the category "seropositive-no drug use" is an empty set
representing nobody. Clearly the curve labeled "seropositive-no drug use" needs to be
"adjusted" to reality.
In response to this critique (23), the San Francisco epidemiologists "acknowledge that
it might have been clearer ... if we had labeled the latter group as 'none/light' in the table ..."
(25).
Thus, neither the San Francisco nor the Vancouver survey provided the absolute
epidemiological argument to exclude drugs as causes of AIDS, i.e. drug-free AIDS cases.
4. Failure to Quantitate Drug Dosage- the Key to Drug Toxicity
The San Francisco team relied for drug use information on statements "for the 24month period before entry into the study" (2), and the Vancouver team on "ever versus never"
statements. Thus the epidemiologists from San Francisco and Vancouver failed to quantitate
drug consumption in three ways: i) They did not determine the cumulative lifetime drug dose
of their subjects; ii) They did not verify self-reported drug use by any tests, although they
acknowledged that illicit drug use is generally underreported (22); iii) They ignored AZT use
altogether.
Indeed, the failure to quantitate drug consumption did not reflect a lack of suitable
data, but a genuine disregard for drug toxicity. For example, the San Francisco survey stated
"We examined the cohort at 6-month intervals for 96 months ..." But for correlations with
AIDS over the 8-year study period "We compared heavy drug use for the 24-month period
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before entry into the study ..." (2). The Vancouver survey asked study subjects for drug use
on an "ever versus never" basis, "once every six months" according to their 1993 study (3),
and "on an annual basis" according to an earlier study (20). Clearly such efforts shed little
light on the lifetime drug dosage of study subjects.
If one were to correlate lung cancer with information on smoking for only 24 months
or on an "ever versus never" smoking statement the results would be as inconclusive as the
results on drugs and AIDS described by the San Francisco and Vancouver teams. Drug use
would indeed be as "casually [sic] associated with AIDS" as the San Francisco team writes in
its paper (2). By not quantifying and by not verifying drug use, both teams missed the most
relevant parameter of drug toxicity, the lifetime dosage.
Other epidemiological studies aimed at distinguishing between drugs and HIV as
causes of AIDS in homosexuals from San Francisco (26) have likewise been invalidated by
the failure to quantitate and verify drug consumption (27).
The casual disregard for drug toxicity by the San Francisco and Vancouver surveys is
hard to reconcile with the solid documentation of drug toxicity in the literature. Toxicity has
been documented empirically for all and mechanistically for many psychoactive drugs (4).
For example, alkylnitrites are directly toxic as they are rapidly hydrolyzed in vivo to yield
nitrite ions which react with all biological macromolecules (28). Toxicity for the immune
system, the central nervous system, the hematological system and pulmonary organs has been
observed after short exposure to nitrites in humans and animals (28-33). In addition, nitrites
were among the first known mutagens and carcinogens, the reason they are considered health
hazards in food (34, 35). The toxicity of the long-term use of cocaine, amphetamines and
other illicit neurotropic, psychoactive drugs has been documented since 1909. It includes
nearly all AIDS-defining diseases such as lymphopenia, lymphadenopathy, fever, weight
loss, septicemia, increased susceptibility to infections, low T4 to T8 cell ratios and profound
neurological disorders (4, 36-49). These drugs are neurotoxic directly and immunotoxic
indirectly via malnutrition, insomnia and poor sanitation (4).
Unlike the toxicity of psychoactive drugs consumed by AIDS patients, the toxicity of
the DNA chain terminator AZT is not a side effect, but a design. AZT was designed for
chemotherapy over 30 years ago to kill all growing cells in cancer patients by terminating
DNA synthesis (50). Since this is its only known function, its cytotoxic effects on the fast
growing cells of the bone marrow (50-55), the source of T-cells, are equivalent to "AIDS by
prescription" (4, 5).
Moreover, recreational drugs and AZT are used in sufficient quantities to explain fatal
AIDS diseases. An approximate daily psychoactive dose of amyl nitrite is 1 ml (or 0.01 mol)
(55, 56). This represents about 6 x 1021 molecules and corresponds to 6 x 107 molecules for
every one of the 1014 cells of the human body, enough for abundant toxicity. The daily
prescription of 500-1500 mg AZT also corresponds to 2-6 x 1021 molecules or 2-6 x 107 for
every cell in the human body, more than enough to kill every cell that takes it up (4).
In response to this critique (23), the San Francisco and the Vancouver team now claim
in letters to The Lancet that drugs do not cause AIDS because 39 (25) and 78 (22) HIV-free
drug users did not develop AIDS. Again the self-reported drug use of these subjects was not
quantitated and is likely to have been lower than in HIV-positives because HIV is a marker
for drug use (see below). Another clear reason why they might not have developed AIDS
diseases is that HIV-negatives are not prescribed the immunotoxic AZT (see above).
However, a negative representing a limited number of cases does not disprove any
scientific hypothesis, including the drug-AIDS hypothesis. For example, subjects who have
smoked for 20 years and not developed lung cancer do not disprove the smoke-cancer
hypothesis, and subjects who have been drinking for 20 years and have no cirrhosis do not
disprove the alcohol-cirrhosis hypothesis.
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Likewise the absence of AIDS in 1 million healthy HIV-positive Americans and in
0.5 million healthy HIV-positive Europeans and in 8 million healthy HIV-positive Africans
(57) does not disprove the HIV-AIDS hypothesis. The San Francisco survey even reported
230 healthy subjects, and the Vancouver survey reported 229 healthy subjects who were drug
users and were HIV-positive but did not develop AIDS (Table 1). Indeed, the majority of the
HIV-positive drug users remained healthy for 8 years (Table 1). Again these negatives neither
disprove the drug nor the HIV-AIDS hypothesis.
5. Censoring HIV-Free AIDS with the HIV-Based AIDS Definition?
By adhering to the HIV-based AIDS definition AIDS researches bias against HIVfree AIDS. Indeed, American AIDS statistics from the Centers for Disease Control do not list
the incidence of HIV-free AIDS cases (18).
Adherence to the HIV-based AIDS definition appears to be the reason why the survey
from San Francisco did not distinguish between the 30 AIDS-defining diseases including
dementia, diarrhea, lymphoma and pneumonia, except for Kaposi's sarcoma. In an effort to
provide HIV-independent diagnoses of AIDS both surveys report T-cell depletion (3), as "a
more objective and, indeed, the primary pathognomonic feature of AIDS" (2). However, both
surveys fail to indicate how T-cell depletion relates to the incidence of AIDS in their cohorts,
e.g. whether any of their AIDS cases was just diagnosed by a low T-cell count.
Furthermore both surveys fail to recognize that not all AIDS diseases are based on
immunodeficiency (4). For example, in 1992, 39% of all American AIDS patients developed
such non-immunodeficiency AIDS diseases as Kaposi's sarcoma (10%), wasting (20%),
dementia (6%), and lymphoma (3%) (58). These diseases are not caused by and often not
associated with immunodeficiency (4). This may be the reason why the San Francisco survey
has listed AIDS and Kaposi's sarcoma as separate items in its table 2 (2).
The following examples suggest that the HIV-based AIDS definition (59, 60) has
biased AIDS diagnoses from San Francisco and Vancouver against HIV-free AIDS. The
Vancouver survey reports no AIDS in 350 HIV-negative homosexual men in 8.6 years ("no
AIDS illnesses occurred in men who remained persistently negative for HIV-1 antibody") (3)
and the San Francisco survey reports "0" cases of AIDS in 367 HIV-negative men in 8 years
(2).
However, it is improbable that no AIDS-defining disease-e.g. diarrhea, pneumonia,
candidiasis, herpes infection, dementia, >10% weight loss, fever for several weeks,
toxoplasmosis, cryptococcosis, cryptosporidiosis, cytomegalovirus infection, mycobacterial
infection and "other illnesses" (3)-would have occurred in 717 male drug users in over 8
years, since the very same diseases have been described in drug addicts since 1909 (see
above). According to table 2 of the San Francisco survey, 100% of HIV-negative homosexual
men had used nitrites and an unknown percentage had also used cocaine, amphetamines and
other recreational drugs (2), and according to the Vancouver survey, 56% had used nitrites,
and 58% had also used cocaine, amphetamines, heroin, lysergic acid, diethylamide and other
illicit drugs (3). Thus, it appears that the reported absence of AIDS in these HIV-free groups
reflects the bias of either not diagnosing or not reporting AIDS-defining diseases in HIVnegatives.
6. Drug Data from San Francisco and Vancouver Confirm the Drug-AIDS Hypothesis
Data from the San Francisco and Vancouver surveys confirm the drug hypothesis not
only with perfect correlations but also with (i) quantitative and (ii) qualitative arguments for
the drug hypothesis-despite the authors conclusions-on several grounds.
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(i) Dose response relationships (a-c). (a) The HIV-AIDS hypothesis and the authors
of the surveys from San Francisco and Vancouver assume that AIDS follows HIV infection
with an average lag of currently 10 years (20, 60). This lag is termed the latent period of HIV.
According to this hypothesis healthy HIV carriers are those who have not accumulated
sufficient HIV lag time to experience HIV-mediated AIDS.
However, since HIV is not active during this lag period and rarely even active during
AIDS (4, 61-64), while the HIV carriers, as for example those from AIDS risk groups in San
Francisco and Vancouver, are actively using recreational drugs and also AZT, this lag period
in fact appears to be a quantitative measure for 10 years of drug use.
Indeed, studies that have measured toxicity of recreational drugs over time, have
documented that about 10 years of nitrite use are necessary to cause Kaposi's sarcoma or
pneumonia (29), even in persons without HIV (65). Likewise other recreational drugs cause
in 10 years immunodeficiency diseases in persons with and without HIV (37, 47, 66-69). This
toxicity threshold provides a rational explanation for the 10-year "enigmatic mechanism of
the HIV pathogenesis of AIDS." (2).
(b) The claims that HIV-negatives from San Francisco and Vancouver did not develop
AIDS diseases can also be illuminated in the light of the dosage argument. Drug use and HIV
infection are linked via sexual activity. Recreational drugs are used by homosexuals at risk
for AIDS as psychological and physiological aphrodisiacs. They generate euphoria and
facilitate anal intercourse, particularly the nitrites which have been prescribed as vasodilators
against angina since the 19th century (28, 29, 70). Since it takes about 1000 sexual contacts
to pick up HIV (4), and since these contacts are frequently drug-promoted, HIV antibodypositives have consumed the drug the equivalent of 1000 contacts more than HIV-negatives.
Indeed, the Vancouver team acknowledges that "risk behaviors are known to correlate
to HIV-1 infection ..." (3). And the San Francisco team reports that 72.9 % of the heavy drug
users but only 50.9 % of the light users are HIV positive (see table 2, 2). Thus, HIV-positives
are likely to have used more recreational drugs than HIV-negatives. It is for this reason that I
have proposed HIV as a marker of AIDS risks, rather than the cause of AIDS: the more drugmediated sexual contacts the more likely is infection by HIV (4). In addition, HIV-negatives
were spared AIDS-diseases resulting from AZT, which is only prescribed to HIV-positives.
Therefore in addition to biases due to the HIV-based AIDS definition (see above), a lower
dosage of recreational drugs and the absence of AZT shed light on the observation that HIVnegatives were not reportedly developing AIDS diseases.
(c) The San Francisco survey confirms the quantitative aspect of the drug hypothesis
even more directly with the observation that "heavy" drug users had 1.6 times as much AIDS
and had 2 times as much Kaposi's sarcoma as "light" users (see table 2, 2). The authors
correctly suggest that "this crude association is apparently the basis for Duesberg's
hypothesis." The Vancouver team even acknowledged one HIV-positive death from drug
overdose "excluding AIDS-related mortality" (3). Thus both teams provide drug-AIDS doseresponse relationships-a definitive argument for the drug-AIDS hypothesis.
(ii) Drug-specific diseases. The surveys from San Francisco and Vancouver also
provide qualitative evidence in support of the drug-AIDS hypothesis. The San Francisco
epidemiologists report that 43% (92/215) and the Vancouver epidemiologists that 25%
(34/136) of their AIDS victims had Kaposi's sarcoma. This is 4.3 and 2.5 times higher than
the U.S. national average of 10% (58). This result is compatible with national statistics
indicating that Kaposi's sarcoma is about 20-times more common in male homosexuals than
in all other risk groups (71).
The fact that Kaposi's sarcoma occurs almost exclusively in homosexuals but not in
other risk groups is hard to reconcile with the claims of the San Francisco and Vancouver
teams that HIV, contracted by "receptive anal intercourse," causes Kaposi's sarcoma (3, 72).
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Indeed, a controlled study has just excluded HIV, but not anal intercourse, as the cause of
AIDS. The study showed that among two HIV-positive groups of homosexuals those who
developed AIDS had practiced receptive anal intercourse more than twice as much as those
who remained healthy (73). In view of such discrepancies with the virus hypothesis, its
followers, including the Vancouver team (21), have postulated a second, as yet unknown
sexually transmitted agent, to explain the restriction of Kaposi's sarcoma to homosexuals (71,
73, 74).
However, Kaposi's sarcoma in homosexuals is totally consistent with the hypothesis
that nitrites inhaled to facilitate anal intercourse cause pulmonary and epithelial Kaposi's
sarcoma irrespective of the presence of HIV (4, 28).2 Indeed, 100 % of the AIDS patients
from San Francisco and 100 % of the Kaposi cases from Vancouver (21) had inhaled nitrites.
Since HIV replicates via a DNA intermediate, DNA chain terminators, like AZT, are
considered antiviral drugs and are prescribed as AIDS prophylaxis to healthy HIV-positives
(53) and as therapy to HIV-positive AIDS patients (4). Since AZT kills all dividing human
cells by DNA chain termination, it is particularly toxic to the rapidly proliferating bone
marrow, the source of T-cells (4, 50-54). Thus, the widespread use of AZT by HIV-positives
from the San Francisco and Vancouver groups (see above) explains the decline of T-cells in
HIV-positives as AZT-specific disease.
Moreover, the widespread AZT use also sheds light on the 8% incidence of
lymphoma among HIV-positive AIDS patients from Vancouver (3). This is high compared to
the national average of 3% in the U.S. (58), but is normal for AZT recipients who have an
annual lymphoma incidence of 9% (75).
7. Conclusions
The most urgent and growing problem facing the HIV-AIDS hypothesis is its total
failure in terms of public health benefits. Despite enormous efforts over the last 10 years,
costing the US taxpayer alone $4 billion, no vaccine has been developed, no AIDS patient
has been cured, no prevention has slowed the spread of AIDS. These are the hallmarks of a
flawed hypothesis.
Ten years of intensive research have failed to demonstrate that HIV causes AIDS or is
even toxic to human cells (4, 76). Indeed HIV is mass-produced in indefinitely growing
human T-cell lines at titers of up to 106 infectious units per ml (4, 77). Therefore the primary
argument for the HIV-AIDS hypothesis is just HIV/AIDS correlations of the kind analysed
here (59, 60, 74).
In the face of a 10-year history of scientific and public health failures, the scientific
method calls for alternatives to the prevailing HIV-AIDS hypothesis such as the drug-AIDS
hypothesis. This hypothesis is based on excellent correlations, e.g. according to the Centers
for Disease Control, 30% of all American AIDS patients including nearly all heterosexuals
with AIDS are intravenous drug users (58), and about 60% are male homosexuals who have
used aphrodisiac drugs as has been demonstrated here and previously (4). Furthermore drug
toxicity has been documented and dose-response relationships and drug-specific AIDS
diseases have been described here and previously confirming the drug-AIDS hypothesis (4).
If both AIDS-correlates, drugs and HIV, were given unbiased consideration, the
choice between drugs and HIV, or antibodies against HIV, would be easy. It would appear
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[Pervasiveness of ‘poppers’ as an artefact of sex recreation in gay community where AIDS
was first pervasively presented, and studies causally relating nitrite inhalants to AIDSdefining diseases, are discussed in Unit 6 sections 2 and 3.—Ed.]
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more rational to conclude that drug intake "has an integral role in CD4 depletion ... and
AIDS" (3) than HIV or antiviral antibodies.
Therefore, I call for a reinvestigation of whether in the predominant AIDS risk groups
in the U.S. and Europe, male homosexuals and intravenous drug users, HIV or drugs cause
AIDS based on the following criteria:
i) AIDS must be determined clinically, independent of HIV. All AIDS-defining
diseases must be identified in order to detect drug-specific diseases.
ii) HIV must be identified by virus tests, rather than antibody tests. A positive
antibody test would be considered tentative until it is confirmed by HIV isolation.
iii) Drug use must be quantitated to determine dose-response relationships. Both
recreational drug use and AZT use must be compounded.
iv) If no drug-free AIDS can be found to eliminate drugs, and no HIV-free AIDS to
eliminate HIV, functional tests must be developed to identify the causative correlate. HIV
toxicity could be tested in susceptible cells in culture, in animals and in accidentally infected
humans who lack other risk factors. Drug toxicity could be tested in cells in culture,
experimental animals or in HIV-free drug addicts.
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Abstract
We report a case of miliary tuberculosis (MTB) occurring after extracorporeal shock-wave lithotripsy in a 51-year-old man. The MTB
was complicated by pancytopenia and CD4 1 T-lymphocytopenia, which was responsible for Pneumocystis carinii pneumonia.
Hematological parameters returned to normal in response to antituberculous treatment.  2001 Elsevier Science B.V. All rights reserved.
Keywords: Extracorporeal shock-wave lithotripsy; CD4 1 T-lymphocytopenia; Miliary tuberculosis; Pneumocystis carinii infection

1. Introduction
There is evidence in the literature that silent renal
tuberculosis represents a predisposing condition for miliary
tuberculosis (MTB) in patients with urolithiasis who
undergo extracorporeal shock-wave lithotripsy (ESWL)
[1,2]. The onset of illness is often subtle and difficult to
pinpoint. Possible complications include adult respiratory
distress syndrome, pancytopenia, disseminated intravascular coagulation, pericardial tamponade, and Addison’s
disease [3]. CD4 1 T-lymphocyte depletion has also, on
occasion, been reported to be associated with the disease
[4].
We report a unique case of miliary tuberculosis that
occurred after ESWL. The main clinical features were
pancytopenia and lymphocytopenia, with the latter leading
to opportunistic superinfection caused by Pneumocystis
carinii.
2. Case report
Twenty days before entering our University Hospital, a
*Corresponding author. Tel. / fax: 139-06-494-0421.
E-mail address: paolo.palange@uniroma1.it (P. Onorati).
0953-6205 / 01 / $ – see front matter
PII: S0953-6205( 01 )00113-3

51-year-old man was admitted to another hospital because
of ureteric colic pain caused by right-sided proximal,
ureteral, calcified obstruction. Hematology and biochemical analyses revealed normal values, though microscopic
hematuria was present. Chest X-ray was normal. The
patient underwent ESWL and then loop extraction of a
small, retained calcified fragment. Histological examination of ureteral calcification showed caseating epithelioid
granulomas. Two days later the patient became febrile
(398C). Urinalysis revealed sterile pyuria; a culture for
Mycobacterium tuberculosis was not performed. Blood
cultures were still sterile, and chest X-ray was unchanged.
Broad-spectrum antibiotic treatment was started and continued for 2 weeks with no clinical amelioration. On the
15th day after the onset of the fever, the patient became
increasingly ill with severe dyspnea and hypoxemia. This
time, the chest X-ray showed bilateral reticular-nodular
infiltrates. He was then transferred to our hospital.
On admission, the patient’s temperature was 408C and
his blood pressure was 110 / 80 mmHg with a heart rate of
100 beats / min. The patient had no history of alcohol
abuse, intravenous drug use, or any other risk factors for
human immunodeficiency virus (HIV) infection. Bilateral
inspiratory crackles were heard and abdominal examination disclosed hepatosplenomegaly. There was no palpable

 2001 Elsevier Science B.V. All rights reserved.

P. Onorati et al. / European Journal of Internal Medicine 12 (2001) 134 – 136

lymphadenopathy. Arterial blood-gas levels at room air
were: pO 2 44 mmHg, pCO 2 27 mmHg, and pH 7.48.
Thoraco–abdominal CT scan showed bilateral interstitial
involvement of the lungs with a reticular, nodular pattern
and the presence of a small calcification on the medium
third of the right kidney. Laboratory findings were: hemoglobin (Hb) 12 g / dl, white blood cell count (WBC) 1800 /
mm 3 with 81% neutrophils (N) and 11% lymphocytes (L),
and platelet count (PLT) 74 000 / mm 3 . T-cell determinations eventually revealed depression of both CD4 1 and
CD8 1 subsets lymphocytopenia (CD4 1 50 / mm 3 ; CD8 1
99 / mm 3 ) with an inverted CD4 1 / CD8 1 ratio. Blood urea
nitrogen was 18 mg / dl, creatinine 1.1 mg / dl, sodium 123
mequiv. / l, aspartate aminotransferase (AST) 301 U / l
(normal range 10–34 U / l), alanine aminotransferase
(ALT) 142 U / l (normal range 7–33 U / l), g-glutamil
transpeptidase 366 U / l (normal range 10–49 U / l), alkaline
phosphatase 778 U / l (normal range 80–306 U / l), and
lactic dehydrogenase 2538 U / l (normal range 225–450
U / l). Serum total protein and albumin were 6.5 and 3.5
g / dl, respectively. Urine sediment showed 90–100 white
cells, 10 red cells, and 10 granular casts per high-power
field. A tuberculin test with 5 PPD units did not elicit a
response. Serologic tests for hepatitis B and C and for HIV
1 and 2 were negative.
Microbiological examination of the bronchoalveolar
lavage fluid (BALF) performed on admission was positive
for Pneumocystis carinii, while it was negative for acidfast bacilli. Sputum, gastric aspirate, and urine smears
were also negative for acid-fast bacilli. BALF, urine, and
serologic tests were also negative for cytomegalovirus
(CMV). After receiving the histological response of the
ureteral calcification, treatment with isoniazid, rifampin,
and pyrazinamide was started, along with cotrimoxazole
and corticosteroids for Pneumocystis carinii pneumonia
(PCP).
Liver biopsy revealed several caseating epithelioid
granulomas without evidence of acid-fast bacilli. Caseating
granulomas were also found in a bone marrow biopsy that
also showed dyserythropoiesis and hypoplasia of myeloid
series.
After 48 h of treatment, the patient’s clinical condition
improved. After 15 days, fever disappeared and the
patient’s respiratory condition was markedly improved.
One month later, urine cultures yielded Mycobacterium
tuberculosis and follow-up after 2 months of anti-TB
treatment showed a normalization of laboratory findings
(Hb 15.7 g / dl; WBC 6000 / mm 3 with 60% N and 27% L,
and PLT 150 000 / mm 3 ; T-cell CD4 1 972 / mm 3 and CD8 1
652 / mm 3 ; AST 27 U / l and ALT 17 U / l).

3. Discussion
ESWL is widely used in the treatment of upper urinary
tract lithiasis. Major complications of ESWL, such as
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subcapsular or perirenal hematomas, cardiac arrhythmia,
septicemia, endocarditis, pancreatitis, iliac vein thrombosis, delusions, hypertension, and loss of renal function
have been reported [5–9]. Miliary tuberculosis (MTB) is
another possible complication of ESWL, as demonstrated
by two case reports [1,2] where this procedure was
performed in patients with upper urinary tract lithiasis and,
presumably, silent renal tuberculosis. It should be noted
that urolithiasis has been reported in up to 20% of patients
with urogenital tuberculosis [10]. Moreover, 28% of the
calcified renal tissue has viable Mycobacterium tuberculosis inside [11]. In this condition, tissue injury induced
by ESWL may result in hematogenous dissemination of
mycobacteria.
MTB can be associated with protean hematologic manifestations including monocytosis, leukemoid reaction, leukopenia, anemia, basophilia, and disseminated intravascular coagulation [12–14]. In our patient, we observed the
presence of pancytopenia with hypoplastic bone marrow,
which are also considered possible, but extremely rare,
complications of MTB [14].
Pancytopenia associated with MTB can be due to a
number of factors, such as hypersplenism, reactive histiocytic hemaphagocytic syndrome, or myelosuppressive
effects of tubercle bacilli. The latter event can be characterized by an allergic hypersensivity reaction due to
tuberculin released in large quantities or by a higher
release of TNF directly triggered by Mycobacterium
tuberculosis with an increased tissue sensitivity to its
toxicity [15–18]. Moreover, pancytopenia can reflect an
underlying primary hematologic disease (leukemia,
myelodysplastic syndrome). This condition was unlikely in
our patient since pancytopenia developed during the illness
and had a favorable course during appropriate anti-TB
therapy. In our patient, since caseating granulomas were
detected in a bone marrow biopsy, it is possible that
reactive histiocytic hemaphagocytic syndrome and
myelosuppressive effects of tubercle bacilli were, alone or
in combination, the most likely causes of pancytopenia.
In our case we observed not only a pancytopenia but
also a nonselective CD4 1 T-lymphocyte depletion. The
association between tuberculosis and CD4 1 Tlymphocytopenia has already been described by other
investigators, particularly during HIV infection, but it
remains unclear whether the low count is a consequence of
the disease or a predisposing factor in non-HIV patients
[19,20]. There is evidence in the literature to support both
hypotheses. Turett and Telzak [4] described three cases of
tuberculosis associated with a nonselective CD4 1 Tlymphocytopenia. Although the lack of a CD4 1 T-cell
count before the diagnosis prevented them from establishing a certain causal and temporal relationship between
tuberculosis and CD4 1 T-lymphocytopenia, the authors
presented this phenomenon as secondary to tuberculosis
given the normalization of the T-cell count after anti-TB
therapy. Impairment of the cell-mediated immune system
(CMI) has been described in certain protozoan and in-
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tracellular bacterial pathogen infections (Leishmania or
Trypanosoma cruzi infections, lepromatous leprosy) and is
characterized by alterations in T-cell subsets and the
lymphokines they produce [21]. It is still not clear whether
similar mechanisms are involved in the CMI impairment
observed in other infectious diseases caused by intracellular pathogens, such as typhoid fever, brucellosis, and
tuberculosis, where other associated events (i.e. impairment in nutrition) may play an important role [22].
Recently, De Socio et al. [23] reported two cases of MTB
that were considered secondary to idiopathic CD4 1 Tlymphocytopenia. Yet, Lentino and Brooks [24] described
a case of PCP and pulmonary tuberculosis in an HIVseronegative patient with nonselective CD4 1 idiopathic
T-lymphocytopenia. In contrast to our case, the patient had
no MTB. The pre-illness lymphocyte count was not
mentioned, but it did not revert to normal levels after
anti-TB therapy. It is likely that the coexistence of
alcoholism and malnutrition affected the patient’s immune
system, but the relationship between the impairment of his
cellular immune function and tuberculosis was not demonstrated.
Our patient had no evidence of diseases associated with
CD4 1 T-lymphocytopenia, such as HIV infection, Hodgkin’s disease, sarcoidosis, autoimmune disorders, CMV
infection and chronic protein–calorie malnutrition, or
primary immunodeficiency disorders (i.e. idiopathic CD4 1
T-lymphocytopenia); he was not even under immunosuppressive therapy. He had a nonselective CD4 1 Tlymphocytopenia that transiently developed during the TB
disease and completely resolved after anti-TB treatment. It
is likely that MTB caused a CD4 1 T-lymphocytopenia
which, in turn, favored the development of an opportunistic infection by Pneumocystis carinii.
To our knowledge, there have been no previous reports
of Pneumocystis carinii infection during miliary tuberculosis in a previously healthy patient. However, disseminated candidiasis has been observed during necropsy in a
patient with miliary tuberculosis and secondary pancytopenia [14].
In conclusion, MTB is a rare but major complication of
ESWL in patients with urolithiasis and silent renal tuberculosis. Pancytopenia and especially CD4 1 Tlymphocytopenia are uncommon clinical features of MTB
that may be responsible for severe opportunistic infections.
If no other underlying diseases are present, these hematological disorders can be reversed after appropriate anti-TB
therapy.
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1. Introduction
Pneumocystis jiroveci (formerly called P. carinii) and Mycobacterium tuberculosis are common opportunistic pulmonary
pathogens in patients infected with the human immunodeficiency virus (HIV). However, co-infection with these organisms
is exceedingly rare in HIV-negative patients. We report two
cases. A low CD4+ T-cell count was the only immunodeficiency-inducing factor in both patients. A review of the
literature supplies further data on co-infection with these two
microorganisms in HIV-seronegative patients.
2. Case 1
A 79-year-old man was admitted for a 2-month history of
persistent low-grade fever, weakness, weight loss, and anorexia.
There was no cough, dyspnea, or known contact with
tuberculosis patients. He was an ex-smoker with a history of
successful resection of non-invasive bladder carcinoma 12 years
earlier; follow-up did not show any local or general relapse.
Fever and cachexia were noted, as well as diffuse reticulonodular opacities on radiographs and computed tomography (CT)
of the chest. Serum creatinine was 152 µmol/L, lactic
dehydrogenase 808 IU/L, and leukocytes 8800/mm3 with

95% neutrophils and 4.5% lymphocytes. Acute respiratory
distress requiring ICU admission and non-invasive ventilation
occurred 4 days later. Bronchoalveolar lavage (BAL) fluid
smears contained both P. jiroveci by immunofluorescent assay
and acid-fast bacilli. Isoniazid, rifampin, pyrazinamide, and
ethambutol were started, together with trimethoprim/sulfamethoxazole and steroids. BAL fluid cultures and blood
cultures from samples taken on the first ICU day (day 1)
recovered M. tuberculosis. Urine and bone marrow cultures
were negative; cerebrospinal fluid was not obtained. Investigations for immunodeficiency were performed. No evidence of
malignancy was found by BAL fluid cytology or imaging
studies. Serologic tests were negative for HIV-1 and -2 and for
hepatitis B and C viruses. Protein electrophoresis showed nonspecific polyclonal hypergammaglobulinaemia. Findings were
normal or negative from immunoglobulin G, M, and A assays;
complement assays; and tests for antinuclear and anti-DNA
antibodies. Lymphocytopenia was still present on day 2 (310
lymphocytes and 220 CD4+ T cells per mm3). Respiratory
failure required invasive mechanical ventilation from day 8 to
day 28. The patient was then discharged to a medical ward. At
last follow-up 10 months later, he had normal counts for both T
cells (2520/mm3) and CD4+ T cells (650/mm3).
3. Case 2
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A 68-year-old man was admitted for recent onset of fever and
weight loss. His history was remarkable for non-insulindependent diabetes mellitus treated with oral antidiabetic
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medication, smoking, and a non-productive cough of a few
weeks' duration. Findings at admission included good nutritional status, a fever of 39.4 °C, a cough without dyspnea, and
bilateral inspiratory crackles. Diffuse reticulonodular infiltrates
were visible on chest radiographs. Lymphocytopenia (320/mm3
with 73 CD4+ T cells) and LDH elevation to 660 IU/L were
noted. BAL fluid contained a predominance of lymphocytes,
P. jiroveci by immunofluorescent assay, and acid-fast bacilli
later identified as M. tuberculosis by culture. Four antituberculosis agents and cotrimoxazole were started, without steroids as
the patient was not hypoxemic. Tests were negative for HIV
antibodies, p24 antigenaemia, B and C hepatitis, and HTLV1.
No other pathogens were identified in BAL fluid, blood, or
urine. Immunoglobulin levels, thyroid function tests, prostatespecific antigen, and whole-body CT were normal. The patient
recovered gradually. After 12 months, persistent lymphocytopenia was noted (150 lymphocytes/mm3).
4. Discussion
P. jiroveci pneumonia remains the most prevalent opportunistic infection in HIV-positive patients, particularly those with
CD4+ T cell counts lower than 200/mm 3 . Pulmonary
tuberculosis is common in developing countries and in patients
with mild or profound HIV-induced immunodeficiency. Pulmonary co-infection with P. jiroveci and M. tuberculosis has
rarely been reported in HIV-infected patients [1], and only 10
cases in HIV-negative patients have been published [2,3]. Risk
factors for cell-mediated immunodeficiency were identified in 9
of these 10 patients; they included steroid therapy alone or with
chemotherapy, visceral leishmaniasis, alcohol-related hepatic
cirrhosis, severe malnutrition, and pancytopenia [3] (Table 1).
We describe two new cases, both characterized by a previously
unreported underlying condition, namely, CD4+ T-cell
depletion.
CD4+ T-cell depletion was the only immunological
abnormality in our two patients. The underlying mechanisms
are unclear. Our patients had none of the main pathogens
associated with lymphocytopenia (HIV, herpes simplex virus,
varicella zoster virus, cytomegalovirus, adenovirus, hepatitis B,
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rickettsia, brucellosis, and legionella), and they were not taking
immunosuppressants. Extensive tests ruled out autoimmune
disorders and malignancy, and there was no malnutrition.
Lymphocytopenia and abnormalities in T-cell subsets and
lymphokines have been reported in several chronic infections
(leishmaniasis, American trypanosomiasis, and lepromatous
leprosy) [4]. In three patients, low T-cell counts during
M. tuberculosis infection returned to normal after successful
antituberculosis therapy [5]. The recovery of normal lymphocyte counts in our Case 1 is consistent with tuberculosis,
followed by tuberculosis-induced lymphocytopenia, complicated in turn by Pneumocystis pneumonia.
In Case 2, however, the persistence of lymphocytopenia after
antituberculosis treatment is consistent with idiopathic CD4+ Tlymphocytopenia antedating the pulmonary infection. In 1992,
the Centers for Disease Control defined idiopathic CD4+ Tlymphocytopenia as CD4+ counts lower than 300/mm3 or
b20% of total T cells on two occasions, in an HIV-negative
patient without T-cell-depleting therapy or other causes of
immunodeficiency. A routine blood cell count or an opportunistic infection may lead to the diagnosis of idiopathic CD4+ Tlymphocytopenia, whose prevalence is unknown. Abnormal
differentiation of stem-cell precursors is the suggested pathophysiological mechanism [6]. Apart from low CD4+ T-cell
counts, the immunological findings differ from those associated
with HIV infection. Although the clinical course seems less
severe compared to HIV infection without antiviral treatment,
no outcome studies are available.
We believe the most likely hypotheses are transient tuberculosis-induced T-lymphocytopenia with secondary P. jiroveci
infection in Case 1 and idiopathic CD4+ T-lymphocytopenia
leading to both tuberculosis and P. jiroveci infection in Case 2.
In conclusion, we describe two cases of pulmonary coinfection with P. jiroveci and M. tuberculosis in HIV-seronegative
patients. Both pathogens can develop concomitantly in patients
with milder forms of immunosuppression, warranting an
extensive workup. CD4+ T-cell counts should be determined in
patients with unexplained opportunistic infections. Studies are
needed to evaluate the chronological relation between opportunistic infections and CD4+ T-lymphocytopenia.

Table 1
Main features in the 12 reported cases of pulmonary P. jiroveci–M. tuberculosis co-infection in HIV-negative patients
Patient, age

Predisposing factors

Absolute lymphocytes/mm3 at diagnosis

Absolute lymphocytes/mm3 after treatment

Outcome

F, 31 y
M 47 y
M 35 y
M, 6 months
M 5 months
F 33 y
M 62 y
M 30 y
M 51 y
M 29 y
M 79 y (present Case 1)
M 68 y (present Case 2)

Corticosteroids
Cirrhosis
Alcoholism and malnutrition
Corticosteroids
Corticosteroids
Chemotherapy + Corticosteroids
Chemotherapy + Corticosteroids
None
Pancytopenia
Visceral leishmaniasis
CD4 T-lymphocytopenia
CD4 T-lymphocytopenia

1670
1015
880 with 445 CD4+ cells
400
3650
800
Unknown
Unknown
200 with 50 CD4+ cells
Unknown
310 with 220 CD4+ cells
320 with 75 CD4+ cells

Unknown
Unknown
655 with 360 CD4+ cells
Unknown
Unknown
Unknown
Unknown
Unknown
1620 with 970 CD4+ cells
Unknown
2520 with 650 CD4+ cells
150

Recovered
Died
Recovered
Died
Died
Recovered
Died
Recovered
Recovered
Recovered
Recovered
Recovered
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Learning points
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• Clinicians must be aware that one or more unusual opportunistic pathogens may be present in patients with pneumonia and
any degree of immunodeficiency.
• An extensive microbiological workup, including invasive
investigations such as bronchoalveolar lavage, should be
performed in patients who have pneumonia and even mild
immunodeficiency.
• In patients with pneumonia due to one or more opportunistic
infections and no obvious cause of immunodeficiency,
infection-induced or idiopathic T-cell lymphocytopenia
should be considered.
• The identification of either M. tuberculosis or P. jiroveci in a
patient with CD4+ lymphocytopenia requires specific
investigations for concomitant pathogens.
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In 1981 a new epidemic of about two-dozen heterogeneous diseases began to strike non-randomly growing
numbers of male homosexuals and mostly male intravenous drug users in the US and Europe. Assuming
immunodeficiency as the common denominator the US Centers for Disease Control (CDC) termed the epidemic,
AIDS, for acquired immunodeficiency syndrome. From 1981–1984 leading researchers including those from the
CDC proposed that recreational drug use was the cause of AIDS, because of exact correlations and of drugspecific diseases. However, in 1984 US government researchers proposed that a virus, now termed human
immunodeficiency virus (HIV), is the cause of the non-random epidemics of the US and Europe but also of a
new, sexually random epidemic in Africa. The virus-AIDS hypothesis was instantly accepted, but it is burdened
with numerous paradoxes, none of which could be resolved by 2003: Why is there no HIV in most AIDS
patients, only antibodies against it? Why would HIV take 10 years from infection to AIDS? Why is AIDS not
self-limiting via antiviral immunity? Why is there no vaccine against AIDS? Why is AIDS in the US and
Europe not random like other viral epidemics? Why did AIDS not rise and then decline exponentially owing to
antiviral immunity like all other viral epidemics? Why is AIDS not contagious? Why would only HIV carriers
get AIDS who use either recreational or anti-HIV drugs or are subject to malnutrition? Why is the mortality of
HIV-antibody-positives treated with anti-HIV drugs 7–9%, but that of all (mostly untreated) HIV-positives
globally is only 1⋅4%? Here we propose that AIDS is a collection of chemical epidemics, caused by recreational
drugs, anti-HIV drugs, and malnutrition. According to this hypothesis AIDS is not contagious, not immunogenic, not treatable by vaccines or antiviral drugs, and HIV is just a passenger virus. The hypothesis explains
why AIDS epidemics strike non-randomly if caused by drugs and randomly if caused by malnutrition, why they
manifest in drug- and malnutrition-specific diseases, and why they are not self-limiting via anti-viral immunity.
The hypothesis predicts AIDS prevention by adequate nutrition and abstaining from drugs, and even cures by
treating AIDS diseases with proven medications.
[Duesberg P, Koehnlein C and Rasnick D 2003 The chemical bases of the various AIDS epidemics: recreational drugs, anti-viral chemotherapy and malnutrition; J. Biosci. 28 383–412]

1.

Origins of the AIDS epidemics of the US,
Europe and Africa
1.1

AIDS in the US and Europe

In the spring of 1981 the US Centers for Disease Control
(CDC), the nation’s sentinel of infectious diseases, first

reported a mysterious epidemic of previously known
diseases that selectively affected growing numbers of
young male homosexuals, intravenous drug users and a few
minor risk groups such as hemophiliacs and recipients of
blood transfusions (Centers for Disease Control 1981a, b,
1986). The diseases of the new AIDS epidemic included

Keywords. AIDS not contagious; AIDS not immunogenic; drug-free HIV survivors; HIV-free AIDS; mortality on anti-HIV drugs; nonexponential AIDS epidemics; non-random US/European AIDS; pediatric drug-AIDS; random African AIDS; recreational drug-AIDS
________________
Abbreviations used: CDC, US Centers for Disease Control; NIH, US National Institutes of Health; FDA, US Food and Drug
Administration; WHO, World Health Organization.
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Kaposi’s sarcoma, bacterial and fungal (pneumocystis
and candida) pneumonia, oral yeast infections, dementia,
diarrhea, herpes, tuberculosis, lymphoma, weight loss, toxoplasmosis, chronic fevers, etc. (table 1), (Centers for Disease
Control 1986). A similar, non-random epidemic was soon
also reported in Europe by the World Health Organization
(WHO), (Downs et al 1987). The selective distribution of
these epidemics in the US and European population immediately suggested risk group- or lifestyle-specific causes.
However, the plethora of AIDS diseases was not, and
still is not randomly distributed even among the different
risk groups (table 2). For example, Kaposi’s sarcoma
was exclusively diagnosed in male homosexual risk
groups using nitrite inhalants and other psychoactive
drugs as aphrodisiacs (Newell et al 1984; Haverkos et al
1985; Selik et al 1987; Duesberg 1988; Haverkos and
Dougherty 1988; Beral et al 1990). Bacterial pneumonia
was primarily diagnosed in children from mothers using
psychoactive drugs during pregnancy (Novick and Rubinstein 1987; Duesberg 1988, 1992; Centers for Disease
Control and Prevention 1997). Tuberculosis and pneumonia were, and still are more prevalent in intravenous
drug users and “crack” (cocaine) smokers than in other
risk groups (Lerner 1989; Duesberg 1992; Duesberg and
Rasnick 1998). Pneumocystis pneumonia and dementia
are common in both of these risk groups (Selik et al
1987; Duesberg 1992; Duesberg and Rasnick 1998).

Table 1.

Hemophiliacs and other transfusion recipients from the
US and Europe exclusively present with pneumonia and
yeast infections (Curran et al 1984; Duesberg 1992,
1995c). The non-random distribution of these diseases in
different risk groups, then and now, again suggests risk
group-specific causes, rather than a common one.
Only 3 months after first detecting the new epidemics
of old diseases, the CDC named all of them, AIDS, for
Acquired Immune Deficiency Syndrome, assuming that
immunodeficiency was their common denominator (Centers for Disease Control 1981b). According to their most
recent AIDS definition of 1993, there are now 26 AIDS
defining diseases (Centers for Disease Control 1986, 1992).
However, about one third of the CDC’s collection of
AIDS diseases are neither caused by, nor necessarily
associated with immunodeficiency (table 1), (Duesberg
and Rasnick 1998). Examples are Kaposi’s sarcoma,
lymphoma, dementia, and weight loss (see table 1 for the
share of these among the AIDS diseases of the US in
1997). Although the rest of the CDC’s AIDS diseases are
indeed microbial diseases, they are typically opportunistic
microbial diseases, in which the causative microbe
depends on a defective immune system to cause disease.
Examples are tuberculosis, yeast infections and pneumocystis pneumonia (Duesberg 1992), (table 1). By contrast,
in a normal immune system, opportunistic microbes are
harmless passengers – the reason why such diseases are

CDC-defined AIDS diseases and “conditions” in the US in 1997, the last year the
Centers for Disease Control published the distribution of AIDS diseases.
AIDS-diagnosis

Percentage
of cases*

Case numbers
per 60,161

No disease

< 200 T cells and antibody against HIV

61

36,634

Microbial disease

Pneumocystis
Candidiasis
Tuberculosis and Mycobacteria
Cytomegalovirus
Pneumonia
Herpes virus
Cryptococcus
Toxoplasmosis

38
16
15
7
5
5
5
4

9,145
3,846
3,537
1,638
1,347
1,250
1,168
1,073

Non-microbial disease

Weight loss/wasting
Kaposi’s sarcoma
Dementia
Lymphoma/leukemia
Cervical cancer

18
7
6
4
1

4,212
1,500
1,409
850
144

Disease

*According to the CDC, “The sum of percentages is greater than 100 because some patients are
reported with more than one illness [disease or condition]. Of persons reported with AIDSdefining opportunistic illnesses, 65% also were reported with severe HIV-related immunosuppression [corresponding almost exactly to the share of the microbial diseases among the total of
23,527 AIDS-defining diseases]. . . . The 36,634 adults/adolescents presented on this table are
those persons reported with immunosuppression as their only AIDS-indicator condition [rather
than disease]” (Centers for Disease Control and Prevention 1997).
J. Biosci. | Vol. 28 | No. 4 | June 2003
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Risk group-specific AIDS diseases.
Risk groups

Male
homosexual

Disease
Kaposi’s sarcoma
Lymphoma
Bacterial pneumonia
Tuberculosis
Dementia
Weight loss
Yeast
Pneumocystis pneumonia

Intravenous
drugs

+ +*
+
+
+
+
++

AZT
recipient

US, Europe
child

Hemophilia,
transfusion

African

+
++
+
+
+
+

+
+
+
+

++
++
+
+
+
+

+
++
+
+

++
+

*+ and + + represent common and highly representative diseases respectively.

not transmitted to healthy contacts, as for example to the
doctors that treat AIDS patients (see below, § 3, table 4).
Since 1981 the AIDS epidemics of the US and Europe
have increased steadily for a decade and, after reaching
peaks in the early 1990s, they have all decreased to about
1/2 of their peak levels now (figure 1a), (World Health
Organization 2001b). By 2001 the US epidemic had generated a total of 816,149 AIDS cases and the European
epidemic 251,021 AIDS cases (Centers for Disease Control and Prevention 2001; World Health Organization
2001b). To this day, the AIDS epidemics of the US and
Europe have remained highly non-random: 80% of all
patients from the US and 80% from Europe are males
(World Health Organization 2001a). In the US about 2/3
of all AIDS cases are male homosexuals and about 1/3
are male and female intravenous drug users. In Europe
about 1/2 are male homosexuals and about 1/2 are intravenous drug users [note that over 75% of intravenous
drug users are males (Duesberg and Rasnick 1998)]. In
addition both epidemics include fringe groups of hemophiliacs and other transfusion recipients (1%) and children
born to drug-addicted mothers (1%) (World Health
Organization 2001a).
1.2

African epidemic

A new AIDS epidemic was also claimed to have emerged
in sub-Saharan Africa in 1984 (Bayley 1984; Piot et al
1984; Seligmann et al 1984; Van de Perre et al 1984;
Quinn et al 1986, 1987). In sharp contrast to its US/European namesakes, the African AIDS epidemic is randomly
distributed between the sexes and not restricted to behavioural risk groups (Blattner et al 1988; Duesberg 1988;
World Health Organization 2001a). Hence sub-Saharan
African AIDS is compatible with a random, either microbial or chemical cause.
The African epidemic is also a collection of long-established, indigenous diseases, such as chronic fevers, weight

loss, alias “slim disease”, diarrhea and tuberculosis (table
2), (Colebunders et al 1987; Konotey-Ahulu 1987a, b,
1989; Pallangyo et al 1987; Duesberg 1992). However,
the distribution of AIDS-defining diseases in Africa differs strongly from those in the US and Europe (table 2).
For example, the predominant and most distinctive AIDS
diseases in the US and Europe, Pneumocystis carinii
pneumonia and Kaposi’s sarcoma, are almost never diagnosed in Africa (Goodgame 1990; Abouya et al 1992).
According to the WHO the African epidemic has increased from 1984 until the early 1990s, similar to the
epidemics of the US and Europe, but has since leveled
off to generate about 75,000 cases annually (figure 1c),
(World Health Organization 2001b, and back issues). By
2001, Africa had reportedly generated a cumulative total
of 1,093,522 cases (World Health Organization 2001b).
However, there are three reasons for questioning these
numbers:
(i) During the African AIDS epidemic, the sub-Saharan
African population has grown, at an annual rate of about
2⋅6% per year – from 378 million in 1980 to 652 million
in 2000 (US Bureau of the Census International Data Base
2001). Thus Africa had gained since 1980 274 million
people, the equivalent of the whole population of the US!
Therefore, a possible, above-normal loss of 1 million
Africans over a period in which over 200 millions were
gained is statistically hard, if not impossible to verify –
unless the African AIDS diseases were highly distinctive.
(ii) However, the African AIDS-defining diseases are
clinically indistinguishable from conventional African
morbidity and mortality (see above).
(iii) Further the HIV-based definition of AIDS (see § 3)
can not be used in Africa to distinguish AIDS-defining
from otherwise indistinguishable diseases, because as of
1985 the WHO decided at a conference in Bangui, Africa,
to accept African AIDS diagnoses without HIV-tests (see
§ 3). This was done because these tests are unaffordable
J. Biosci. | Vol. 28 | No. 4 | June 2003
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Figure 1. Time courses of (a) the American, European and Australian AIDS epidemics since 1985 according to Centers for Disease Control and Prevention 2001 and redrawn from the World Health Organization (1999), (b) the incidence of HIV antibody carriers in the US since 1985 according to the Centers of Disease Control (CDC), and (c) the incidence of AIDS and HIV antibody
carriers in Africa according to the WHO. See text for further explanations and references.

in most African countries (World Health Organization
1986; Fiala 1998; Fiala et al 2002). Thus without the
CDC’s HIV standard (§ 3), the diagnosis of African
AIDS is arbitrary.
In view of the many epidemiological and clinical distinctions of African AIDS from its US/European namesakes
and the many uncertainties about the diagnosis of African
AIDS, both the novelty of African AIDS and its relationship to the US/European AIDS epidemics have been called into question (Hodgkinson 1996; Fiala 1998; Shenton
1998; Gellman 2000; Stewart et al 2000; Malan 2001; Fiala
et al 2002; Gisselquist et al 2002; Ross 2003). Indeed, all
available data are compatible with an old African epidemic of malnutrition and poverty-associated diseases under
a new name (Konotey-Ahulu 1987a, b; Oliver 2000;
Stewart et al 2000).
J. Biosci. | Vol. 28 | No. 4 | June 2003

In the following we will try to find the most probable
causes for the various AIDS epidemics based on epidemiological, clinical, microbial and biochemical evidence.

2.

1981–1984: The “lifestyle”-AIDS hypothesis

Hardly anybody remembers now, that shortly after the
origins of the AIDS epidemics in the US and Europe scientists had already discovered that illicit psychoactive
and aphrodisiac drugs, consumed at massive doses, were
the common denominators and probable causes of the
new AIDS patients. Drugs such as cocaine, heroin, nitrite
inhalants, amphetamines, steroids and lysergic acid had
become widely available and popular in the US and Europe
during and after the Vietnam war and the coincident era
of “gay liberation” (legal indemnity of homosexuality)
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(Duesberg and Rasnick 1998). The phenomenon was dubbed the “drug explosion” in the US and Europe. Its chronology is documented in figure 2 based on cocaine and
heroin hospital-emergencies and confiscations of cocaine.
Figure 2 extends drug use statistics described by us earlier until 2001 (Duesberg and Rasnick 1998), and also
compares the chronologies of the drug and AIDS epidemics
in the US (see also figure 1a and § 4).
The first series of publications linking homosexual AIDS
with drugs, particularly aphrodisiac nitrite inhalants
(Gottlieb et al 1981), was published in the New England
Journal of Medicine in 1981 together with an editorial by
AIDS researcher David Durack suggesting that drugs are
the causes of AIDS (Durack 1981). Dozens of further drugAIDS studies soon followed from all prominent AIDS
researchers of the time, including Blattner, Bregman,
Curran, Dougherty, Des Jarlais, Drotman, Friedman-Kien,
Goedert, Haverkos, Jaffe, Marmor, McManus, Mildvan,
Moss, Newell, Oppenheimer, Ortiz, Rivera, and Stoneburner (Goedert et al 1982; Marmor et al 1982; McManus
et al 1982; Jaffe et al 1983; Mathur-Wagh et al 1984;
Newell et al 1984; Haverkos et al 1985; Moss 1987;
Haverkos and Dougherty 1988; Stoneburner et al 1988;
Oppenheimer 1992).
Even the CDC, normally just a survey agency, conducted epidemiological studies of their own, which confirmed that male homosexuals at risk for AIDS and with
AIDS were using batteries of recreational and aphrodisiac
drugs (table 3), (Jaffe et al 1983). Not even one male homosexual at behavioural risk for AIDS or with AIDS was
found to be drug-free by the CDC. However, some CDC
investigators suggested that nitrites depend on “infectious
cofactors” to cause AIDS diseases (Haverkos 1988).
The perfect correlations between recreational drug use
and AIDS became the basis for the hypothesis that drugs,
or the drug use-“lifestyle” is the cause of AIDS (Shilts

Table 3. CDC 1983*: Drug use by American male
homosexuals with AIDS and at risk for AIDS.
Figure 2. (a) Chronology of the recreational drug epidemic in
the US since 1980, based on various indicators. The data for
cocaine confiscations are from the US Bureau of Justice Statistics, table 4.36 Federal drug seizures (1988–2001), Federal
drugs seizures (1989–2001), (www.albany.edu/sourcebook) and
from Duesberg and Rasnick (1998). The data for cocaine and
heroin hospital emergencies are from the Substance Abuse and
Mental Health Services Administration-Office of Applied
Studies (2002), from Emergency Department Trends of the
Drug Abuse Warning Network, Final Estimates 1994–2001,
Rockville, MD (2002), and from the Drug Abuse Warning
Network, Dept. Health Human Services, August, DAWN
Series: D-21, DHHS Publication No. (SMA) 02-3635
(http://www.drugabusestatistics.samhsa.gov). (b) The chronology of the US AIDS epidemic according to the CDC (Centers
for Disease Control 2001).

Drugs
Nitrite inhalants
Ethylchloride
Cocaine
Amphetamines
Phenylcyclidine
LSD
Metaqualone
Barbiturates
Marijuana
Heroin
Drug-free

Percentage users among 50 AIDS cases
and 120 at risk for AIDS
96
35–50
50–60
50–70
40
40–60
40–60
25
90
10
None reported

*(Jaffe et al 1983).
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1987; Oppenheimer 1992). Moreover, the findings that
specific drugs, as for example nitrite inhalants, correlated
with specific AIDS diseases, such as immune suppression
and Kaposi’s sarcoma, directly support the lifestyle hypothesis (Goedert et al 1982; Marmor et al 1982; Haverkos
and Dougherty 1988).
By contrast, the African epidemic had been reduced
right from its presumed origin in 1984 to the consequences
of malnutrition and lack of drinkable water, alias poverty,
consistent with its random distribution in the population
(Mims and White 1984; Seligmann et al 1984).
In sum all clinical and epidemiological data available
on AIDS in 1984 made a coherent case for lifestyle- or
chemical AIDS, caused by recreational drugs or malnutrition.
3.

1984: The virus-AIDS hypothesis takes over

By 1983 AIDS had become big enough in the American
and European press to pique the interest of the influential
infectious disease establishment, particularly the cancer
virus hunters. At that time the virus hunters had been engaged for over a decade in president Nixon’s War on Cancer with unsuccessful attempts to find a human cancer
virus (Duesberg 1996b; Fujimura 1996; de Harven 1999).
Now they were looking for new diseases that could be
attributed to viruses (Duesberg 1987). Perhaps AIDS could
at last yield clinically relevant lymphoma-, Kaposi’s sarcoma- or immunodeficiency-viruses (Duesberg 1996b).
Indeed, virus hunters from the CDC were the first to alert
the public that AIDS may be “transmissible” (Francis
et al 1983). A similar alert came from a French virus
team, which had discovered a retrovirus in a homosexual
man at risk for AIDS, which a year later became the
accepted cause of AIDS (Barre-Sinoussi et al 1983).
News, that the cause of AIDS may be a virus, and thus
transmissible to the general population, immediately set
off a national panic that opened the doors for new surveillance programs by the CDC and predictably set off a
race among virus hunters for the AIDS virus (Shilts 1987).
According to an international press conference called
by the US Secretary of Health and Human Services in
Washington DC on 23 April 1984, that race was won by
government researchers from the NIH who had found in
some AIDS patients antibodies against a new retrovirus
closely related to a hypothetical human leukemia virus
(Altman 1984). The virus was introduced as fortunate
fallout of the failed War on Cancer. The next day the new
virus was already termed, the “AIDS virus”, by the New
York Times (Altman 1984). Overnight nearly all AIDS
researchers dropped the lifestyle-AIDS hypothesis to work
on the new “AIDS virus”, which was already endorsed by
the US government. The CDC’s director of the Task
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Force on Kaposi’s Sarcoma and Opportunistic Infections,
James Curran, was the only one who later announced the
reason for his conversion to the new “AIDS virus”:
“That’s where the money is” (Shilts 1987).
The National Academy, the Institute of Medicine and
the CDC quickly united the infectious disease establishment under the leadership of David Baltimore, who had
received a Nobel prize for his work on retroviruses, to
provide practical recommendations for the intimidated
public. Their recommendations were published in two
consecutive monographs of Confronting AIDS (Institute
of Medicine and National Academy of Sciences 1986;
Institute of Medicine 1988), and initiated history’s biggest and most expensive anti-viral program ever, costing
$ 93⋅3 billion by 2000 to the US taxpayer alone (Johnson
2000). At the same time an international committee of
retrovirologists officially sealed the seemingly tight
package of a new “AIDS virus” and the CDC’s assumption
that immunodeficiency was the common denominator of
the 26 AIDS-defining diseases (table 1) by naming it,
Human Immunodeficiency Virus (HIV) (Coffin et al 1986).
Even before the AIDS virus became the officially accepted cause of AIDS, the CDC had already made antibodies
against the virus the only definitive criterion to diagnose
any of the heterogeneous diseases as AIDS in 1985 (Centers for Disease Control 1985, 1987, 1992). Their unorthodox decision to use antibodies against the virus (normally
functioning as a vaccine), instead of the virus, for the
diagnosis of AIDS was based on the flawed analogy with
some bacterial pathogens. For example, syphilis bacteria
can be pathogenic despite the presence of antibodies,
e.g. the Wassermann test for syphilis (Brandt 1988). But
viruses are typically unable to enter cells in the presence
of anti-viral antibodies – the basis for the effectiveness of
Jennerian vaccines. Because of the CDC’s decision,
AIDS is diagnosed worldwide if antibody against (!) HIV,
rather than HIV, is detectable in a patient along with any
of the CDC’s 26 diseases. Since 1992 even low T-cell
counts are diagnosed as a condition, termed “HIV/AIDS”,
which is treatable with anti-HIV drugs provided it occurs
in the presence of antibodies against HIV (Centers for
Disease Control 1992), (see table 1, and § 4.2).
3.1

Discrepancies between the predictions of
the virus-AIDS hypothesis and the facts

Despite its spectacular birthday the HIV-AIDS hypothesis has remained entirely unproductive to this date: There
is as yet no anti-HIV-AIDS vaccine, no effective prevention and not a single AIDS patient has ever been cured –
the hallmarks of a flawed hypothesis. Indeed the hypothesis was born with several serious birth defects and has
developed further defects since; most of these should

The chemical bases of the various AIDS epidemics
have given pause to HIV-AIDS researchers to rethink and
reconsider. However, in the race to claim a share of the
new viral cause for AIDS and of virus-based AIDS treatments, “The Trojan horse of emergency” (Szasz 2001) was
saddled so quickly that there was little time and no interest
to address these defects, not even the most fundamental
ones (Weiss and Jaffe 1990; Cohen 1994; O’Brien 1997).
An analysis of the defects of the HIV-AIDS hypothesis
based on its failure to predict AIDS facts is shown in
table 4. Our analysis is based on the most recent and
most authoritative case made for the HIV-AIDS hypothesis since 1984, namely the Durban Declaration that was
published in Nature in 2000 and has been signed by
“over 5,000 people, including Nobel prizewinners” (The
Durban Declaration 2000). It can be seen in table 4 that
the HIV-hypothesis fails to predict 17 specific facts of
AIDS. The most fundamental discrepancy between the
HIV-AIDS hypothesis and the facts is the paradox, that a
latent, non-cytopathic and immunologically neutralized
retrovirus [a virus that is inherently not cytopathic
(Duesberg 1987)], that is only present in less than 1 out
of 500 susceptible T-cells and rarely expressed in a
few of those, would cause a plethora of fatal diseases in
sexually active, young men and women. And, that the
plethora of the diseases attributed to this virus would not
show up for 5–10 years after infection (table 4). As a result of the many discrepancies between the HIV hypothesis and the facts, we conclude that HIV is not sufficient
for AIDS, and is most compatible with being a passenger
virus.
Surprisingly our conclusion is supported by a survey of
AIDS researchers conducted by the New York Times,
shortly after the publication of the Durban Declaration.
At the 20th anniversary of AIDS, on 30 January 2001,
the New York Times interviewed a dozen leading AIDS
researchers for an article that turned into a list of questions, “The AIDS questions that linger” (Altman 2001a),
similar to those asked by us in table 4:
“In the 20 years since the first cases of AIDS were
detected, scientists say they have learned more about
this viral disease than any other, and few have disputed the claim. … Despite the gains … experts say
reviewing unanswered questions could prove useful
as a measure of progress for AIDS and other diseases.
Such a list could fill a newspaper, and even then would
create debate. (E.g.): How does H.I.V. subvert the
immune system? . . . Why does AIDS predispose infected persons to certain types of cancer and infections
and not others? . . . Dr Anthony S Fauci, the director
of the National Institute of Allergy and Infectious
Diseases, said, ‘It is the rare person who gets up and
strips himself of his personal agenda and articulates
what we really do not know because by saying that
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they would diminish the impact of their own work,
which is their agenda’. (Regarding anti-HIV medications:) . . . the new drugs do not completely eliminate
H.I.V. from the body, so the medicines, which can
have dangerous side effects, will have to be taken for
a lifetime and perhaps changed to combat resistance.
The treatments are now so complicated that it is difficult, expensive and time-consuming to answer basic
and practical questions. What combinations of drugs
should be started first and when? Why do side effects
like unusual accumulations of fat in the abdomen and
neck develop? . . . Anti-H.I.V. drugs suppress replication of the virus, which should give the functioning
parts of the immune system a chance to eliminate remaining virus. That does not happen. ‘So something is
bizarre about that, that we don’t understand’, Dr Fauci
said. Is a vaccine possible? . . . many unanswered
questions exist about whether and when one can be
developed.”
Thus HIV-AIDS researchers have not solved the discrepancies and paradoxes of the HIV-AIDS hypothesis, but
still do not follow the scientific method of searching for
alternative explanations (Costello 1995).
Since 19 years of HIV-AIDS research have failed to
produce tangible benefits for AIDS patients and risk
groups, and since there are no paradoxes in nature only
flawed hypotheses, the scientific method calls for an
alternative, testable hypothesis. Here we offer one such
hypothesis. Our hypothesis extends the early, and now
abandoned “lifestyle” hypothesis (§ 2) and subsequent
drug-AIDS hypotheses from us and others (Duesberg
1992; Duesberg and Rasnick 1998).
4.

Chemical AIDS

“Historically, the first step in determining the cause of
any disease has always been to find out if there is anything, apart from the disease itself, that sufferers have in
common” (Cairns 1978). However, the traditional search
for the cause is only completed, if something that sufferers have in common can also be shown to cause the
disease; in other words if Koch’s postulates can be fulfilled (Merriam-Webster 1965). This is true for viruses
just as much as for drugs. Following this tradition, we try
here to provide proof of principle for our drug and malnutrition hypothesis of AIDS – alias chemical AIDS.
4.1

The chemical-AIDS hypothesis and its predictions

The chemical-AIDS hypothesis proposes that the AIDS
epidemics of the US and Europe are caused by recreational drugs, alias lifestyle, and anti-HIV drugs (Duesberg
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Table 4.

The HIV-AIDS hypothesis*: 17 predictions versus the facts.

No.

Prediction

Fact

1.

Since HIV is “the sole cause of AIDS”, it must be abundant
in AIDS patients based on “exactly the same criteria as for
other viral diseases.”

2.

Since HIV is “the sole cause of AIDS”, there is no AIDS in
HIV-free people.

3.

The retrovirus HIV causes immunodeficiency by killing
T-cells (1–3).

4.

Following “exactly the same criteria as for other viral diseases”, HIV causes AIDS by killing more T-cells than the body
can replace. Thus T-cells or “CD4 lymphocytes . . . become
depleted in people with AIDS”.
With an RNA of 9 kilobases, just like polio virus, HIV
should be able to cause one specific disease, or no disease if
it is a passenger (22).

But, only antibodies against HIV are found in most
patients (1–7)**. Therefore, “HIV infection is identified in
blood by detecting antibodies, gene sequences, or viral
isolation.” But, HIV can only be “isolated” from rare, latently infected lymphocytes that have been cultured for
weeks in vitro – away from the antibodies of the human
host (8). Thus HIV behaves like a latent passenger virus.
But, the AIDS literature has described at least 4621 HIVfree AIDS cases according to one survey – irrespective of,
or in agreement with allowances made by the CDC for
HIV-free AIDS cases (55).
But, retroviruses do not kill cells because they depend on
viable cells for the replication of their RNA from viral
DNA integrated into cellular DNA (4, 25). Thus, T-cells
infected in vitro thrive, and those patented to mass-produce HIV for the detection of HIV antibodies and diagnosis of AIDS are immortal (9–15)!
But, even in patients dying from AIDS less than 1 in 500
of the T-cells “that become depleted” are ever infected by
HIV (16–20, 54). This rate of infection is the hallmark of
a latent passenger virus (21).
But, HIV is said to be “the sole cause of AIDS”, or of 26
different immunodeficiency and non-immunodeficiency
diseases, all of which also occur without HIV (table 2).
Thus there is not one HIV-specific disease, which is the
definition of a passenger virus!
But, AIDS is observed – by definition – only after antiHIV immunity is established, a positive HIV/AIDS test
(23). Thus HIV cannot cause AIDS by “the same criteria”
as conventional viruses.
But, HIV replicates in 1 day, generating over 100 new HIVs
per cell (24, 25). Accordingly, HIV is immunogenic, i.e. biochemically most active, within weeks after infection (26, 27).
Thus, based on conventional criteria “for other viral diseases”, HIV should also cause AIDS within weeks – if it could.
But, of “34⋅3 million . . . with HIV worldwide” only 1⋅4%
[= 471,457 (obtained by substracting the WHO’s cumulative
total of 1999 from that of 2000)] developed AIDS in 2000,
and similarly low percentages prevailed in all previous years
(28). Likewise, in 1985, only 1⋅2% of the 1 million US citizens
with HIV developed AIDS (29, 30). Since an annual incidence
of 1⋅2–1⋅4% of all 26 AIDS defining diseases combined is no
more than the normal mortality in the US and Europe (life expectancy of 75 years), HIV must be a passenger virus.
But, despite enormous efforts there is no such vaccine to
this day (31). Moreover, since AIDS occurs by definition
only in the presence of natural antibodies against HIV
(§ 3), and since natural antibodies are so effective that no
HIV is detectable in AIDS patients (see No. 1), even the
hopes for a vaccine are irrational.
But, only 1 in 1000 unprotected sexual contacts transmits
HIV (32–34), and only 1 of 275 US citizens is HIV-infected (29, 30), (figure 1b). Therefore, an average un-infected
US citizen needs 275,000 random “sexual contacts” to get
infected and spread HIV – an unlikely basis for an epidemic!

5.

6.

All viruses are most pathogenic prior to anti-viral immunity.
Therefore, preemptive immunization with Jennerian vaccines is
used to protect against all viral diseases since 1798.

7.

HIV needs “5–10 years” from establishing antiviral immunity to cause AIDS.

8.

“Most people with HIV infection show signs of AIDS within
5–10 years” – the justification for prophylaxis of AIDS with
the DNA chain terminator AZT (§ 4).

9.

A vaccine against HIV should (“is hoped” to) prevent
AIDS – the reason why AIDS researchers try to develop an
AIDS vaccine since 1984 (31).

10.

HIV, like other viruses, survives by transmission from host
to host, which is said to be mediated “through sexual contact”.

(Table 4. Cond.)
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Table 4.
No.

Prediction

Fact

11.

“AIDS spreads by infection” of HIV.

But, contrary to the spread of AIDS, there is no “spread”
of HIV in the US. In the US HIV infections have remained
constant at 1 million from 1985 (29) until now (30), (see
also The Durban Declaration and figure 1b). By contrast,
AIDS has increased from 1981 until 1992 and has declined ever since (figure 1a).

12.

Many of the 3 million people who annually receive blood transfusions in the US for life-threatening diseases (51), should have
developed AIDS from HIV-infected blood donors prior to the
elimination of HIV from the blood supply in 1985.

But there was no increase in AIDS-defining diseases in
HIV-positive transfusion recipients in the AIDS era (52),
and no AIDS-defining Kaposi’s sarcoma has ever been
observed in millions of transfusion recipients (53).

13.

Doctors are at high risk to contract AIDS from patients, HIV
researchers from virus preparations, wives of HIV-positive
hemophiliacs from husbands, and prostitutes from clients –
particularly since there is no HIV vaccine.

But, in the peer-reviewed literature there is not one doctor or
nurse who has ever contracted AIDS (not just HIV) from the
over 816,000 AIDS patients recorded in the US in 22 years
(30). Not one of over ten thousand HIV researchers has contracted AIDS. Wives of hemophiliacs do not get AIDS (35).
And there is no AIDS-epidemic in prostitutes (36–38). Thus
AIDS is not contagious (39, 40).

14.

Viral AIDS – like all viral/microbial epidemics in the past
(41–43) – should spread randomly in a population.

But, in the US and Europe AIDS is restricted since 1981
to two main risk groups, intravenous drug users and male
homosexual drug users (§ 1 and 4).

15.

A viral AIDS epidemic should form a classical, bell-shaped
chronological curve (41–43), rising exponentially via virus
spread and declining exponentially via natural immunity,
within months (see figure 3a).

But, AIDS has been increasing slowly since 1981 for 12
years and is now declining since 1993 (figure 1a), just like
a lifestyle epidemic, as for example lung cancer from
smoking (figure 3b).

16.

AIDS should be a pediatric epidemic now, because HIV is
transmitted “from mother to infant” at rates of 25–50% (44–
49), and because “34⋅3 million people worldwide” were already infected in 2000. To reduce the high maternal transmission rate HIV-antibody-positive pregnant mothers are
treated with AZT for up to 6 months prior to birth (§ 4).

But, less than 1% of AIDS in the US and Europe is pediatric (30, 50). Thus HIV must be a passenger virus in newborns.

17.

“HIV recognizes no social, political or geographic borders” – just like all other viruses.

But, the presumably HIV-caused AIDS epidemics of
Africa and of the US and Europe differ both clinically and
epidemiologically (§ 1, table 2). The US/European epidemic is highly nonrandom, 80% male and restricted to
abnormal risk groups, whereas the African epidemic is
random.

*All quotes are from The Durban Declaration, the most authoritative edition of the HIV-AIDS hypothesis to date, which was signed
“by over 5000 people, including Nobel prizewinners” and published in Nature in 2000 (The Durban Declaration 2000). **Numbers
in parentheses are for the following references: (1) (Marx 1984); (2) (Gallo et al 1984); (3) (Altman 1984); (4) (Duesberg 1987);
(5) (Duesberg 1988); (6) (Duesberg 1994); (7) (Duesberg and Bialy 1996); (8) (Levy et al 1984); (9) (Hoxie et al 1985); (10)
(Anand et al 1987); (11) (Langhoff et al 1989); (12) (Duesberg 1996b); (13) (Weiss 1991); (14) (Cohen 1993); (15) (McCune
2001); (16) (Harper et al 1986); (17) (Schnittman et al 1989); (18) (Hazenberg et al 2000); (19) (Duesberg 1988); (20) (Blattner
et al 1988); (21) (Enserink 2001); (22) (Fields 2001); (23) (Centers for Disease Control 1992); (24) (Duesberg and Rasnick 1998);
(25) (Duesberg 1992); (26) (Clark et al 1991); (27) (Daar et al 1991); (28) (World Health Organization 2001b); (29) (Curran et al
1985); (30) (Centers for Disease Control and Prevention 2001); (31) (Cohen 2003); (32) (Jacquez et al 1994); (33) (Padian et al
1997); (34) (Gisselquist et al 2002); (35) (Duesberg 1995c; Hoots and Canty 1998); (36) (Mims and White 1984); (37) (Rosenberg
and Weiner 1988); (38) (Root-Bernstein 1993); (39) (Hearst and Hulley 1988); (40) (Sande 1986); (41) (Bregman and Langmuir
1990); (42) (Anderson 1996); (43) (Fenner et al 1974); (44) (Blattner et al 1988); (45) (Duesberg 1988); (46) (Blanche et al 1989);
(47) (Rogers et al 1989); (48) (European Collaborative Study 1991); (49) (Connor et al 1994); (50) (World Health Organization
2000); (51) (Duesberg 1992); (52) (Ward et al 1989); (53) (Haverkos et al 1994); (54) (Simmonds et al 1990); (55) (Duesberg
1993d).
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1992, 1996b; Duesberg and Rasnick 1998), and by other
non-contagious risk factors such as immunosuppressive
proteins associated with transfusions of blood clotting factors (Duesberg 1995c; Hoots and Canty 1998). According
to our hypothesis pediatric AIDS is due to prenatal consumption of recreational and anti-HIV drugs by unborn
babies together with their pregnant mothers (Duesberg
1992; Duesberg and Rasnick 1998). The chemical basis
of African AIDS is proposed to be malnutrition and lack
of drinkable water (Duesberg 1992, 1996b; Duesberg and
Rasnick 1998) – exactly as proposed originally by the
now leading HIV-AIDS researchers Fauci and Seligmann:
“The commonest cause of T-cell immunodeficiency
worldwide is protein-calorie malnutrition” (Seligmann et al
1984) and others (Mims and White 1984), (see also § 1).
The chemical AIDS hypothesis makes the following
testable predictions:
(i) Patients of the various epidemics have drug use,
medications, malnutrition or other chemical pathogens in
common.
(ii) Distinct chemical pathogens cause distinct AIDS-defining diseases. Since chemicals are not self-replicating,
like viruses, pathogenicity is dose- and thus also timedependent (Duesberg and Rasnick 1998). Take for example the average 20 years of smoking to cause cancer
(figure 3b), (Cairns 1978).
(iii) Since there is no immunity against drugs or malnutrition, neither drug-, nor malnutrition-diseases, nor the corresponding epidemics are self-limiting. In contrast to an
infectious epidemic, the time curves of chemical epidemics are not bell-shaped (see figure 3).
(iv) People who are not subject to drugs or malnutrition,
or discontinue drug use or malnutrition before irreversible damage has occurred, do not develop AIDS, regardless of antibodies against HIV.
Here, we will focus on new and poorly known evidence
confirming each of these predictions, but also make references to prior supportive evidence by others and us.
4.2

the CDC and WHO confirm that about 2/3 of the AIDS
patients in the US and 1/2 of those in Europe are male homosexuals (§ 1), but, after the lifestyle hypothesis was abandoned in 1984, they did no longer report their drug use.
However, rare independent investigations have confirmed continued use of illicit recreational drugs by male
homosexuals ever since the origins of the epidemic
(Lauritsen and Wilson 1986; Haverkos and Dougherty
1988; Rappoport 1988; Duesberg 1992; Lauritsen 1994;
Duesberg and Rasnick 1998). Since there is no general
knowledge about the male-homosexual-AIDS-drug connection now, we have summarized in table 5 rare, post1984 studies which demonstrate that male homosexuals
with AIDS or at risk for AIDS have continued to use
nitrite inhalants, amphetamines, cocaine, heroin, steroids,
and other recreational drugs to this date, just as originally
shown by the proponents of the lifestyle hypothesis including the CDC (see § 2, table 3) (Duesberg and Rasnick
1998). As this article went to press, the San Francisco
Chronicle published a 3-part front-page story on how
(a)

(b)

Prediction 1: AIDS coincides with recreational
and anti-viral drugs in the US and Europe
and with malnutrition in Africa

4.2a Recreational drugs: Annually, the CDC and the
WHO confirm that about 1/3 of all AIDS patients from
the US and about 1/2 of those from Europe are intravenous users of cocaine, heroin, amphetamines and other
illicit, psychoactive drugs, since the beginning of the AIDS
epidemics (see § 1). Most babies with AIDS in the US
and Europe are also born to mothers who have used recreational drugs (and antiviral drugs, see below) during
pregnancy according to the CDC, the WHO and independent publications reviewed below and previously
(Duesberg 1992; Duesberg and Rasnick 1998). In addition
J. Biosci. | Vol. 28 | No. 4 | June 2003

Figure 3. The time course of (a) a classical microbial epidemic, the plague in London of 1665 adapted from Anderson
(1996), and (b) of the classical behavioural, or “lifestyle” epidemics of smoking and lung cancer in men and women in England in the 20th century, adapted from Cairns (1997).

The chemical bases of the various AIDS epidemics

393

“Crystal Meth (amphetamine) fuels HIV”. According to
the article “the state’s top AIDS and HIV prevention
officials came up with the smoking gun of all statistics:
Gay men in California who use speed are twice as likely
to be HIV-positive . . .” (Heredia 2003a). But the question whether meth “fuels” AIDS without HIV was not
asked, even though the featured case of a gay meth-addict
had AIDS-defining dementia and opportunistic infections
(Heredia 2003a, b). Further, we confirm and extend, in tables
6 and 7, the correlations between maternal drug use and
baby-AIDS documented previously (Novick and Rubinstein 1987; Duesberg 1992; Root-Bernstein 1993; Duesberg
and Rasnick 1998; Farber 1998). The continuation of drug
use in the HIV era is not surprising in the absence of any
advice from the medical establishment, that nitrite inhalants
and other drugs may cause AIDS (Lerner 1989).

1996 the DNA chain-terminators were mixed with HIVprotease inhibitors to generate so-called “drug cocktails”
(Ho 1995; Stolberg 2001). By 1996 200,000 US citizens
(Hall 1996), and by 2001/2002 over 450,000 (France 2001;
Altman 2002), were taking prescriptions of such drugs to
prevent or cure AIDS (Stolberg 2001). Due to the CDC’s
1993-definition of AIDS, well over half of these 450,000
treated subjects were clinically healthy at the time they started
taking the anti-HIV drugs (table 1) and are thus not patients
(Centers for Disease Control 1992; Centers for Disease Control and Prevention 1997). The asymptomatic HIV-positives
are treated according to the slogan, “Time to hit HIV, early
and hard”, that was introduced by the New England Journal
of Medicine in 1995 (Ho 1995). Thus recreational and antiHIV drugs are the common denominator of AIDS in the
US, and also in Europe (see below).

4.2b Anti-viral DNA chain terminators and protease
inhibitors: It is also little known that since 1987 thousands of US citizens and Europeans with AIDS (Kolata
1987), and that since 1990 even larger numbers of healthy HIV antibody-positives are on lifetime prescriptions
of inevitably toxic DNA chain-terminators, such as azidothymidine (AZT), and protease inhibitors as anti-HIV
drugs (Volberding et al 1990). The original doses of these
prescriptions were 1⋅5 g per day of AZT or other DNA
chain-terminator for clinically ill patients (Fischl et al
1987) and 0⋅5 g per day for asymptomatic, HIV-positives
with low T-cell counts (Volberding et al 1990). As of

4.2c African AIDS coincides with malnutrition: The case
for malnutrition and lack of drinkable water as the common denominator and probable cause of African AIDS in
the HIV-era has been made by scientific (Mims and White
1984; Seligmann et al 1984; Konotey-Ahulu 1987a, b,
1989; Fiala 1998; Oliver 2000; Stewart et al 2000; Ross
2003) and non-scientific observers (Hodgkinson 1996;
Shenton 1998; Malan 2001). The non-scientific observers
even include the United Nations (Namango and World
Food Program of the United Nations 2001) and president
Mbeki of South Africa (Cherry 2000; Gellman 2000).
4.3

Table 5. Studies describing illicit recreational (IR) and
antiviral (AV) drug use by male homosexuals with AIDS
and at risk for AIDS in the HIV era, since 1984.
Drugs

Reference and Year

IR
IR
IR
IR
IR
IR
IR
IR
IR + AV

(Haverkos et al 1985; Newell et al 1985)
(Lauritsen and Wilson 1986)
(Darrow et al 1987)
(Haverkos and Dougherty 1988; Rappoport 1988)
(Adams 1989; Archer et al 1989; Kaslow et al 1989)
(Lifson et al 1990; Ostrow et al 1990)
(Eggers and Weyer 1991)
(Archibald et al 1992)
(Ascher et al 1993b; Ostrow et al 1993; Schechter
et al 1993)
IR + AV (Lauritsen 1994; Sadownick 1994; Veugelers et al 1994)
IR
(Haverkos and Drotman 1995)
IR
(Gibbons 1996; Haverkos 1996; Haverkos and Drotman 1996)
IR
(McNall and Remafedi 1999)
IR
(Craib et al 2000; Dukers et al 2000; Pauk et al 2000)
IR
(Colfax et al 2001; Diamond et al 2001; Mansergh
et al 2001; Mattison et al 2001; Woody et al 2001)
IR + AV (Botnick et al 2002; Bull et al 2002)
IR, Illicit recreational drugs such as nitrite and other inhalants,
amphetamines, cocaine, heroin, steroids; AV, antiviral drugs
such as DNA chain terminators, protease inhibitors and others.

Prediction 2: Drugs cause AIDS and other diseases

4.3a Literature confirms that illicit recreational drugs
cause AIDS defining and other drug-specific diseases:
We have recently summarized the evidence from over 60
publications, beginning in 1909 (Achard et al 1909),
which prove that regular consumption of illicit recreational drugs causes all AIDS defining and additional drug-specific diseases at time and dose-dependent rates (Duesberg
1996b; Duesberg and Rasnick 1998). At recreational doses,
addictions ranging from years to over a decade are typically
required to reach pathogenic thresholds. Thus the literature
confirms the original “lifestyle”- or drug AIDS hypothesis.
4.3b Epidemiological drug dose-AIDS-response curves:
In figure 2 (§ 2) we have already shown that the chronology of the epidemic of illicit drug-use in the US during
the 1980s and 1990s closely paralleled the US AIDS epidemics, see also Duesberg and Rasnick (1998). A report
from the White House, underwritten by president Clinton, provides additional data: It states in 1996 that the
number of regular users of illicit recreational drugs in the
US soared from a negligible background in the early
1960s to a high of 25 million, or about 10% of the US
population, in the late 1980s (Clinton and The White
House 1996; Duesberg and Rasnick 1998). Since its peak
J. Biosci. | Vol. 28 | No. 4 | June 2003

Peter Duesberg, Claus Koehnlein and David Rasnick

394
Table 6.

Diseases and mortality of HIV antibody-positive people on anti-HIV drugs that do not occur in,
or exceed the rates of untreated controls.

AIDS-defining

Other

References

Immunodeficiency, Anemia, Neutropenia
Leukopenia

(Gill et al 1987; Kolata 1987; Richman et al 1987; Dournon et al 1988; Jacobson
et al 1988; Mir and Costello 1988; Alcabes et al 1993; Poznansky et al 1995;
Kline et al 1998; Levy 1998; Anonymous 1999; Blanche et al 1999; Mocroft et al
1999)

Fever

(Richman et al 1987; Volberding et al 1990; Smothers 1991; Race et al 1998; Fellay et al 2001)

Nausea

Dementia

(Hitchcock 1991; Smothers 1991; Bacellar et al 1994)

Weight loss

(Poznansky et al 1995; Moye et al 1996; Anonymous 1999)

Lymphoma

(Pluda et al 1990)

Diarrhea

Death

Lipodystrophy,
“protease paunch”

(Duesberg and Rasnick 1998; Levy 1998; Brinkman et al 1999; Carr et al 2000;
Fellay et al 2001)

Muscle atrophy
Mitochondrial dysfunction

(Richman et al 1987; Dalakas et al 1990; Till and MacDonnell 1990; Hitchcock
1991; Blanche et al 1999)
(Dalakas et al 1990; Blanche et al 1999; Carr et al 2001)

Hepatitis
Birth defects

(Braeu et al 1997; Saves et al 1999; Carr et al 2000, 2001; France 2001)
(Kumar et al 1994; Newschafter et al 1999)

Nephritis
Lactic acidosis

(Fogelman et al 1994)
(Scalfaro et al 1998)

Heart infarct

(Levy 1998; Altman 2001a; Carr et al 2001)

Death

(Dournon et al 1988; Goedert et al 1994; Seligmann et al 1994; Veugelers et al
1994; Fischl et al 1989, 1995; Duesberg 1995c, 1996a; Sabin et al 1996; Anonymous 1999; Mocroft et al 1999; de Souza et al 2000; Kuhn et al 2000)

Table 7.
Species

Diseases and mortality in HIV-free human babies, and in HIV-free animals
treated with anti-HIV drugs before and after birth (BB, AB).

AIDS-defining

Other disease

References

Human
Babies (AB)

Fever,
Pneumonia

Anemia,
Mitochondrial dysfunction

(Blanche et al 1999), (Heresi et al 1997)

Animals (AB):
Mice, rats,
dogs, monkeys

Lymphopenia,
Weight loss,
Leukemia, T-cell depletion,
Thymic atrophy,
Death of 25/30 mice

Anemia, neutropenia,
Thrombocytopenia, Bone marrow
depletion, Lymphotoxicity, Myelodysplasia,
Muscle atrophy,
Nephrotoxicity
Hepatotoxicity

(Ayers 1988; Cronkite and Bullis 1990;
Thompson et al 1991; McKallip et al
1995; Omar et al 1996; Grossman et al
1997; Inoue et al 1997; Gerschenson et al
2000)

Animals (BB)

Death

Lung, liver, vaginal cancer
Retarded development, Abortion

(Toltzis et al 1993; Olivero et al 1997)

in the late 1980s-early 1990s, the US drug epidemic has
declined to an estimated 13 million regular users in 1996
(Los Angeles Times 1998; White House Office of National Drug Control Policy 1998), again roughly paralleling
the course of the AIDS epidemic (figure 2).
In addition, a fast-rising epidemic of volatile nitrite
inhalants, primarily among male homosexuals, was identified in the US by Newell et al, Lauritsen and Wilson,
J. Biosci. | Vol. 28 | No. 4 | June 2003

and the National Institute on Drug Abuse (Lauritsen and
Wilson 1986; Haverkos and Dougherty 1988; Newell
et al 1988). It started in the late 1970s – immediately
preceding the male homosexual AIDS sub-epidemics of
Kaposi’s sarcomas and pneumonias (§ 1). Newell et al
(1988) documented that recreational nitrite inhalant –
alias “popper” – use had increased from negligible numbers
in the 1960s to 5 million users of one ounce per week (!)

The chemical bases of the various AIDS epidemics
in 1979 in the US. They even recorded the first nitrite-linked
Kaposi-cases, 3 years before the first description of AIDS.
The following surveys lend further support to the many synchronies between the drug and AIDS epidemics: Duesberg
(1988), Haverkos and Dougherty (1988), Rappoport (1988),
Duesberg (1992), Oppenheimer (1992), Lauritsen (1994),
Haverkos (1996), and Duesberg and Rasnick (1998).
We think that the chronological overlaps between the
epidemics of drug-use and drug-specific AIDS diseases
are epidemiological dose-response curves, and thus correlative proof of principle that drugs cause AIDS.
4.3c HIV-AIDS researchers confirm that recreational
drugs cause AIDS and other diseases – despite efforts to
suppress this information: In their efforts to promote the
view that “HIV is the sole cause of AIDS” (The Durban Declaration 2000), the proponents of the HIV hypothesis try to
exclude all non-HIV causes, particularly the illicit drugs that
are the basis of the competing “lifestyle”-AIDS hypothesis.
For example, the Lancet published in 1993 a Canadian
epidemiological study, “HIV and the etiology of AIDS”,
which found that 88% of AIDS cases in a cohort of
male homosexuals at risk for AIDS had used nitrite inhalants and that 75–80% of the same cohort had also used
“cocaine, heroin, amphetamines, lysergic acid dimethyl
amide, or methylenedioxy amphetamine” (Schechter et al
1993). One of the subjects even passed away on an “overdose” of recreational drugs during the study. In addition
an undisclosed percentage (but in 1993 certainly a high
percentage, see above) was also prescribed the DNA
chain-terminator AZT as anti-HIV drug (Duesberg 1993a,
c). Thus not a single drug-free AIDS patient was identified. But, the study concluded, “drugs and sexual activity
is rejected by these data” as causes of AIDS. Nevertheless, the authors acknowledged that their study “does not
rule out a role for cofactors . . .”.
Publishing in a high-profile commentary in Nature a
Californian HIV-AIDS team also investigated the question, “Does drug use cause AIDS?” (Ascher et al 1993a).
The authors studied 215 HIV-positive homosexual AIDS
patients of which all were either “heavy” or “light” users
of nitrites, of which unnamed percentages had also consumed amphetamines, cocaine and marijuana, and of
which an unnamed percentage was also prescribed the
DNA chain-terminator AZT as anti-HIV drug (Ascher
et al 1993a; Duesberg 1993a, c, 1995a). Thus again, not a
single drug-free patient was identified (Duesberg 1993a,
c; Ascher et al 1995; Ellison et al 1996; Duesberg and
Rasnick 1998). But, the authors concluded that, “when
controlled for HIV serostatus, there is no overall effect
of drug use on AIDS”. Moreover, the authors did not inform the reader that their unpublished databank included
45 patients which had used drugs and had AIDS-defining
diseases, but were HIV-free, and thus did not support
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their conclusion (Ellison et al 1996). But the authors did
inform the reader that, “The energies of Duesberg and his
followers could better be applied to unraveling the enigmatic mechanism of the HIV pathogenesis of AIDS”.
Despite numerous other ad hominems, and the fact that
Duesberg was named 13 times, the editor of Nature
vetoed a response, and even published his veto in an article, “Has Duesberg a right of reply?” (Maddox 1993).
Science also quoted a toxicologist ready to blame all
consequences of heroin addiction on HIV, because “heroin
is a blessedly untoxic drug” (Cohen 1994).
In an anonymous response to our hypothesis that drugs
cause AIDS (Duesberg 1995b; Duesberg and Rasnick
1998), the National Institutes of Health (NIH) acknowledge drug-AIDS correlations on their website, The evidence
that HIV causes AIDS, but reject causation: “Because
many HIV-infected mothers abuse recreational drugs,
some (unnamed researchers) have argued that maternal
drug use itself causes pediatric AIDS. However, studies
(un-referenced) have consistently shown that babies who
are not HIV-infected do not develop AIDS (per HIVAIDS definition), regardless of their mothers’ drug use.”
Despite, “similar rates of alcohol, tobacco, cocaine, heroin
and methadone use …” none of “248 uninfected children”
would develop AIDS (National Institute of Allergy and
Infectious Diseases and National Institutes of Health 2001).
However, the NIH does not mention even one study that
has ever described an AIDS-baby born to an HIV-positive, but drug-free mother, to prove their website’s claim
that “HIV causes AIDS”. The NIH also does not mention
the AIDS-defining and other birth defects of HIV-free
“crack” (cocaine) babies born to HIV-free drug-addicted
mothers that are described in the literature (Toufexis
1991; Duesberg 1992; Duesberg and Rasnick 1998).
In contrast to the studies selected and promoted by the
NIH, the scientific literature has shown that nearly all
AIDS-babies from the US and Europe were born to
mothers who had used either recreational or anti-HIV
drugs or both during pregnancy (Duesberg and Rasnick
1998), (§ 4.2a and 4.3d, e, table 7).
4.3d Anti-HIV drugs cause AIDS defining and other drugspecific diseases – regardless of the presence of antibodies
to HIV: The fundamental problem of any chemical antivirus “therapy” is that the cell carries out all viral biochemical functions. Thus all anti-viral treatments are
inevitably anti-cell treatments. In the case of HIV, this
problem is compounded by the notorious biochemical
inertia of HIV in antibody-positive people, and by the
extremely low multiplicity of infection of only 1 in 500
T-cells (table 4). Thus in antibody-positive people there
are no HIV functions that could be targeted by DNA
chain-terminators. As a result all treatments designed to
inhibit nucleic acid and protein synthesis of HIV with
J. Biosci. | Vol. 28 | No. 4 | June 2003
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DNA chain-terminators only inhibit cellular nucleic acid
and protein synthesis. Since elimination of the few cells
that are latently infected is clinically not detectable,
“therapeutic” results are typically reported in terms of
various lab markers, primarily the “viral load”, rather
than in restored health (Ho et al 1995; Wei et al 1995;
Palella et al 1998; Hogg et al 2001). Even the term “viral
load” is deceptive, because it suggests that there is a high
virus titer, although infectious virus is typically not detectable. Instead this term describes the amount of viral
DNA fragments that can be generated in vitro by the
polymerase chain reaction from RNA of rare, antibody
neutralized virus or of DNA of rare, latently infected
cells isolated from the patient (table 4), (Duesberg 1993b;
Duesberg and Bialy 1996). Nevertheless, the anti-HIV
drugs have the unintended benefits of functioning as true
“anti-biotics”, because of their general toxicity to all
living things. As such they will also reduce the load of
opportunistic microbial diseases that affect most AIDS
patients (table 1), (Cohen 1987; Palella et al 1998). In the
following we briefly review the primary effects of the
DNA chain-terminators and protease inhibitors on the
biochemistry of the cell.
(i) DNA chain-terminators: Currently nearly all anti-HIV
prescriptions include DNA chain-terminators, that were
originally developed 40 years ago, long before AIDS, to
kill growing human cells as cancer therapy by terminating DNA synthesis (Horwitz et al 1964). Considering
their mechanism of action, the DNA chain-terminators
are inevitably cytotoxic, and thus immunotoxic like most
other chemotherapies (Stedman’s Medical Dictionary
1982; Oliver 2000). DNA chain-terminators were first
licensed as anti-HIV drugs in 1987, although their immunotoxicity or bone ”marrow suppression” was immediately recognized (Kolata 1987; Richman et al 1987), see
also (Nussbaum 1990; Duesberg 1996b). The inevitable
immunotoxicity and lethality of AZT was confirmed in
AIDS patients within less than a year after its licensing as
anti-HIV-AIDS drugs (Kolata 1987; Richman et al 1987;
Dournon et al 1988; Mir and Costello 1988). The label of
a 100 mg-sample from the Sigma Chemical Co, a nonmedical supplier, even advertises the inevitable toxicity
of the DNA chain-terminator AZT with a scull and cross
bones (figure 4a).
Yet, the DNA chain-terminators are currently prescribed at doses of about 500 mg per day (§ 4.2, and below).
For example, a typical prescription flask with 100 capsules of 100 mg Retrovir (AZT) from the medical supplier
Burroughs Wellcome instructs its late user (see below),
“Take 1 capsule 5 times daily”, but does not mention
cellular or human toxicity (see figure 4b). Even HIVpositive pregnant mothers are prescribed 500 mg of AZT
per day during the second and third trimester of pregJ. Biosci. | Vol. 28 | No. 4 | June 2003

nancy to reduce the probability of transmission of HIV to
their babies by 17% (from 25% to 8%) – at the cost of
having to treat 100% of the pregnant mothers and babies
with AZT (Connor et al 1994), (see table 6 and particularly table 7 below for consequences).
(ii) HIV protease inhibitors: The HIV protease inhibitors
were designed to inhibit specifically auto-proteolytic
processing of HIV proteins, which is necessary for HIV
assembly (Fields 2001). But since no therapeutic effects
were observed at the low doses at which these inhibitors
“block HIV replication in the test tube” (The Durban
Declaration 2000), the “anti-viral” doses were increased
4–5 orders of magnitude above what is needed to render
HIV noninfectious in vitro, or to 1 to 2 g of inhibitor per
day (Rasnick 1997). The high doses of protease inhibitors
currently administered to patients are at minimum 50
times that needed to completely inhibit the cellular, intestinal aspartyl protease cathepsin D (calculation based
on the Roche inhibitor Saquinavir; the Abbott inhibitor
Ritonivar is 1000 times more potent against cathepsin D
than Saquinavir), (Deeks et al 1997).
Mice in which cathepsin D is deleted develop anorexia,
their “Thymus and spleen undergo massive destruction with
fulminant loss of T and B cells”, and die about 26 days after
birth (Saftig et al 1995). Thus protease inhibitors can cause
at least three AIDS defining diseases, anorexia (weight
loss), T-cell deficiency and death (see § 4e). In addition,
diarrhea – which is also an AIDS defining disease (Centers
for Disease Control 1985, 1986, 1987) – is a common problem with all the protease inhibitors (table 6).
(iii) Drug cocktails: AZT and other DNA chain-terminators are now typically supplemented by inhibitors of
proteases to form drug “cocktails” (Ho 1995; Palella et al
1998; Day 2000; Stolberg 2001). A daily dose of these
includes about 1 g of one or more DNA chain-terminators
per clinically ill person and 0⋅5 g per asymptomatic HIVpositive per day (Stolberg 2001) (see also § 4.2b), which
is the equivalent of 1⋅5–3 × 106 molecules of DNA chainterminators per body cell!
Here, we present evidence that anti-HIV drugs cause
AIDS defining diseases, other diseases and death, both (i)
in the presence and (ii) in the absence of HIV.
(i) Diseases and death in HIV-positives treated with antiHIV drugs: A sudden 10-fold increase in the mortality of
HIV-positive British hemophiliacs, right after the introduction of AZT in 1987, made scientific headlines in
1995, because the increased mortality was attributed to
HIV by the authors of the study, i.e. Darby et al (1995),
as well as by the editor of Nature, “More conviction on
HIV and AIDS” (Maddox 1995). Even the editor of the
Lancet wrote an editorial asking, “Will Duesberg now
concede defeat” (Horton 1995)? Darby et al based their
conclusion on the sudden 10-fold increase of the hemo-
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philiacs’ mortality in 1987, shown in figure 5, on the
facts that the increased mortality was restricted to HIVpositive hemophiliacs and that the increase was independent of the degree of hemophilia (which is inversely
proportional to the life expectancy of the patient).
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But, by 1987 transfusions of blood and factor VIII had
already infected most hemophiliacs for a long time. Most
of them were already infected before 1984 (about 75% in
the US), because all blood supplies with HIV antibodies
were banned after the introduction of the HIV-antibody

Figure 4. (a) The label on a bottle containing 100 mg of the DNA chain-terminator AZT from the
Sigma Chemical Co, USA. The advisory on the label reads: “TOXIC. Toxic by inhalation in contact with
skin and if swallowed. Target organ(s): Blood bone marrow. If you feel unwell, seek medical advice
(show the label where possible). Wear suitable protective clothing”. The amount of AZT in the bottle is
one fifth of the daily dose recommended for asymptomatic HIV-positives (§ 4.2b), and of the daily dose
prescribed to pregnant, HIV-positive mothers (§ 4.3d). (b) The label on a prescription flask containing
100 capsules of 100 mg AZT, termed Retrovir, by the medical manufacturer, Burroughs-Wellcome. The
prescription of five daily doses of 100 mg AZT was written in 1992 for the HIV-positive but then AIDSfree Cesar Schmitz (§ 4.3d). In contrast to the biochemical manufacturer, the medical manufacturer does
not warn about the toxic effects of AZT.
J. Biosci. | Vol. 28 | No. 4 | June 2003
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test in 1984 (Duesberg 1995c, 1996a). Moreover, the
mortality of hemophiliacs was steadily decreasing since
the 1970s until 1987 – despite the presence of HIV
(Duesberg 1995c)! Thus the only new risk of mortality,
in and after 1987, was not HIV, but AZT. Darby et al
even acknowledged “treatment, by prophylaxis against
P. carinii pneumonia or with zidovudine (AZT), has
been widespread for HIV-infected haemophiliacs since
about 1989 (more accurately since 1987)”. The editor
of Nature also pointed out that, “Darby et al failed to
provide full details of the drug regimen followed”

Figure 5. Mortality of HIV antibody-positive (+) and negative (–) British hemophiliacs after the introduction of the DNA
chain-terminator AZT, alias zidovudine, in 1987 as anti-HIV
therapy. The data are from a study by Darby et al (1995) that
considered HIV to be the cause of the sudden increase of hemophilia mortality after 1987. Instead of HIV, which has been
diagnosed in hemophiliacs since 1984, the introduction of AZT
as anti-HIV drug explains the sudden rise in mortality in 1987,
and also the increase in mortality irrespective of the degree of
hemophilia (see § 4.3d).
J. Biosci. | Vol. 28 | No. 4 | June 2003

(Maddox 1995). The AZT-mortality hypothesis would of
course also explain why the new hemophilia mortality
was independent of the severity of the hemophilia, as
Darby et al observed. Nevertheless Nature, did not accept
an alternative interpretation, specifically not from “Those
who have made the running in the long controversy over
HIV in AIDS, Dr Peter Duesberg of Berkeley, California,
in particular . . .” (Maddox 1995). But, the Lancet accepted a response, which proposed that AZT treatments were
the probable cause of the sudden increase in mortality of
hemophiliacs (Duesberg 1995d).
According to researchers from the NIH, AZT also increased the mortality of US hemophiliacs 2⋅7 times and
their AIDS risk 4⋅5 times compared to untreated controls
(Goedert et al 1994; Duesberg 1995c). The medical literature describes many more examples of AIDS defining,
other diseases and deaths that developed in HIV-positive
asymptomatic people or in AIDS patients treated with
anti-HIV drugs, which were not observed in untreated
controls; some of these are summarized in table 6.
The case of Cesar Schmitz, married to an HIV-free
wife and father of an HIV-free healthy child in Miami,
FL, is an example of AZT-mediated mortality that did
not appear in the medical literature (Duesberg 1996b). But
his wife Teresa has recorded his case in sufficient
detail for inclusion in this article. In March 1992, an
asymptomatic Schmitz was found to be HIV-positive at
a medical check-up and pressured by his doctor to start
AIDS prophylaxis by AZT (figure 4b). Immediately after
initiation of AZT treatment, Schmitz developed “nausea,
diarrhea and weight loss”. In 1994 he decided, “against his
doctors will,” to discontinue AZT medication, and “All
of a sudden, like magic, no more symptoms” (Duesberg
1996b). But, in 1998 Schmitz developed lymphoma,
which is a typical, late “side effect” that appears in 46%
of patients 36 months after initiation of AZT therapy
(Pluda et al 1990). In view of this and pressure from his
doctors Schmitz started AZT therapy again. Within months
he was “paralyzed”, suffered from “unbearable cramps”
and became incontinent (probably from mitochondrial
dysfunction, see table 6), which his doctor explained as
“side effects of one of the drugs he was taking”. And in
October 1998 Schmitz passed away (T Schmitz, personal
communication).
(ii) Diseases and death in HIV-free humans and animals
treated with anti-HIV drugs: Table 7 lists rare studies
reporting AIDS-defining and other diseases in HIV-free
humans and animals treated with anti-HIV drugs. Since
all HIV-positive, pregnant mothers are now treated with
AZT during the last 6 months of their pregnancy to reduce
the natural transmission of HIV to 25 to 50% of their
babies, there are now over 50% HIV-free babies born to
these mothers who have all been treated with AZT (Connor
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et al 1994; The Durban Declaration 2000). Table 7 lists
two rare publications that describe the diseases of these
HIV-free, AZT-treated babies, such as fevers, pneumonia, anemia, and mitochondrial dysfunction. In addition
the table lists studies, which have observed numerous
diseases and deaths in HIV-free animals treated with
anti-HIV drugs. All of these animal studies were published after the drugs had been licensed for humans (perhaps because licenses once issued are almost impossible
to withdraw) and only in specialty journals. Therefore,
these results are not known and not discussed in the
popular and medical AIDS literature.
The anti-HIV treatment-specific diseases and death
summarized in tables 6 and 7 directly support the hypothesis that anti-HIV drugs are at least necessary in the
presence of HIV, and are sufficient in its absence to
cause most AIDS defining-diseases, other drug-specific
diseases, and death. Since about 450,000 US citizens are
currently on DNA chain-terminators and protease inhibitors as prophylaxis against, or therapy of AIDS (see
above), these drugs alone could have been sufficient to
generate all of the 43,158 new AIDS patients reported in
the US in 2001 (Centers for Disease Control and Prevention 2001).
4.3e The AIDS treatment dilemma: Do anti-HIV drugs,
that cause AIDS defining and other diseases, delay progression to AIDS and reduce mortality?: Despite the
inevitable toxicity of anti-HIV drugs, the over 5000 signatories of the Durban Declaration assert that, “drugs that
block HIV replication in the test tube also” (i) “delay
progression to AIDS”, and (ii) “have reduced AIDS mortality by more than 80%”. However, the authors of the
Declaration have not provided a reference for controlled
studies in support of their assertion. But, they do acknowledge “That it is crucial to develop new antiviral drugs that
. . . have fewer side effects” (The Durban Declaration
2000). Since many doctors share the views of the Declaration, we investigate here the evidence for these claims.
(i) Controlled studies investigating the ability of anti-HIV
drugs to “reduce mortality” and “delay progression to
AIDS”: The licensing study of AZT, performed in 1987 by
the NIH in collaboration with the drug’s manufacturer
Burroughs Wellcome in the US, is the primary placebocontrolled study set-up to test the ability of AZT to reduce
the mortality of AIDS (Fischl et al 1987; Richman et al
1987). The study showed that, after 4 months on AZT, 1
out of 145 AIDS patients died, whereas 19 out of 139
died in the placebo group. The study interpreted this result as evidence for reduced mortality by AZT. However,
this interpretation failed to consider that among the 4month-survivors of AZT, 30 could only be kept alive
with multiple blood transfusions because their red cells
had been depleted by AZT below survivable levels
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(Fischl et al 1987; Duesberg 1992). Thus, without lifesaving transfusions 30 more AZT-recipients would have
died from anemia. In addition many AZT recipients had
developed life-threatening bone marrow suppression, neutropenia, macrocytosis, headaches, insomnia and myalgia,
that augured poorly for their future survival (Richman
et al 1987). Indeed, the low mortality of 1/145 reported
for the first 4 months on AZT, could not be maintained in
a follow-up study, which found the “survival benefits” of
AZT rapidly declining after the original 4 months period.
By 21 months, 42% of the original AZT group had died
and 35% of the control group, which by then had also
received AZT for 12 months on a “compassionate” basis
(Fischl et al 1989). Thus the placebo-controlled, licensing
study did not prove that AZT “reduces AIDS mortality by
more than 80%” compared to the untreated control.
The ability of AZT to “delay the progression to AIDS”
was investigated in 1994 by the largest, placebo-controlled study of its kind, the British-French Concorde study
(Seligmann et al 1994). This study investigated 1749
HIV-positive, mostly male homosexual subjects divided
into untreated and AZT-treated subgroups for the onset
of AIDS and death. The Concorde study found in 1994
that AZT is unable to prevent AIDS and increases the
mortality of recipients by 25%. In view of this it concluded, “The results of Concorde do not encourage the early
use of zidovudine (AZT) in symptom-free HIV-infected
adults.” (Seligmann et al 1994). Thus there is no controlled evidence that anti-HIV drugs “reduce the mortality of
”or “delay progression to AIDS”.
(ii) Uncontrolled studies investigating the mortality of
HIV-positives on HIV drugs: Despite the discouraging
results of these controlled studies, AIDS researchers now
credit the more recently developed anti-HIV drug cocktails for a “declining morbidity and
AIDS (Palella et al. 1998). However, the evidence for
“declining morbidity and mortality” is only based on uncontrolled survey studies that investigated how long
HIV-positive, clinically healthy subjects, but mostly from
AIDS risk groups, survived on various anti-HIV drugs.
The largest and most influential of these surveys was
conducted by Palella et al (1998) who investigated in
1998 1255 anti-HIV drug-treated “patients, each of which
had at least one CD4+ count below 100” from nine clinics in the US. However, all of these “patients” were
“nonhospitalized”, AIDS-free subjects. “Patients with a
diagnosis of cytomegalovirus retinitis or M. aviarum
complex disease before study entry or during the first 30
days of follow-up and patients with active P. carinii
pneumonia at the beginning of follow-up were excluded.”
A similar survey investigated in 2001 1219 anti-HIV drugtreated Canadian HIV-positives with less than 200 CD4+
cells, of which 87% were AIDS-free (Hogg et al 2001).
Neither of these studies mentions drug-free controls. On
J. Biosci. | Vol. 28 | No. 4 | June 2003
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this basis the Palella-study found that the mortality of
initially asymptomatic, HIV-positive people, which are
treated with new anti-HIV drug cocktails, is 8⋅8% (“8⋅8
per 100 person-years”) and the Hogg-study found it is 6⋅7%.
But, in the absence of untreated control groups, the
effects of the new anti-HIV drugs on the morbidity and
mortality of HIV-positive recipients can not be determined scientifically from the results of these surveys.
However, the average annual AIDS mortality of all HIVpositives on this planet [including the minority that is on
anti-HIV drugs (The Durban Declaration 2000)] can be
estimated for 2000, the year that falls in between the two
surveys, based on data provided by the WHO and the
Durban Declaration: The WHO and the Declaration report
in 2000 34⋅3 million “living with HIV”, and the WHO
reports 471,451 AIDS cases for 2000 (World Health
Organization 2001b) (obtained by subtracting the WHO’s
cumulative total of 1999 from that of 2000, see also table
4). Thus, even if we assume that all AIDS cases were
fatal in 2000, the resulting global mortality rate of HIVpositives would only be 1⋅4% – and thus 4 to 6 times
lower than the 6⋅7–8⋅8% mortality rate of HIV-positives
treated with anti-HIV drugs in the US and Canada.
Therefore, the claims that anti-HIV drugs reduce the
mortality of, and delay progression to AIDS are at odds
with the AIDS facts reported by the Durban Declaration
and the WHO. Contrary to these claims, the controlled
trials and uncontrolled surveys listed above prove that
anti-HIV drugs (possibly in conjunction with recreational
drugs) increase the mortality of HIV positives 4- to 6fold. It would appear that anti-HIV drugs are prescriptions for, rather than treatments of AIDS.
(iii) Skepticism about anti-HIV drugs in the medical
establishment: Even in the absence of scientifically controlled studies proving the toxicity of the new anti-HIV
drugs, many AIDS doctors and researchers have warned
of the numerous toxic effects of these drugs – even the
Durban Declaration calls for drugs wich “have fewer side
effects”. For example, HIV co-discoverer Jay Levy wrote
in the Lancet, “Caution: should we be treating HIV infection early? . . . No cancer patient takes three or four chemotherapeutic drugs for a lifetime. What is overlooked
. . . is that these drugs can be toxic and can be directly
detrimental to a natural immune response to HIV.” (Levy
1998). And retrovirus researcher Etienne De Harven describes the treatment of AIDS with DNA chain-terminators as a “so-called therapy worse than the disease
itself!” (de Harven 1999).
Because of such concerns about the toxicity of antiHIV drugs AIDS doctors have recently introduced “structured treatment interruption” (Lori et al 2000) or “drug
holidays” (Christensen 2000), to allow the patients to
recover from the toxic effects of the DNA chain-terminators, such as AZT, ddI, and d4T, and of the protease
J. Biosci. | Vol. 28 | No. 4 | June 2003

inhibitors prescribed to kill HIV. In the words of Kendall
Smith from the New York Hospital-Cornell Medical Center, “Right now, the disease is life-threatening (he did not
say HIV), on one hand, and the drugs that we have so far
have life-threatening toxicities, on the other hand. It puts us
between a rock and a hard place.” (Christensen 2000).
In view of this the US government has appointed a
panel of AIDS scientists to review the toxic effects of
antiviral medications and issued recommendations to restrict prescriptions of anti-HIV drugs that were published
by the New York Times (Altman 2001b):
“Altering a long-held policy, federal health officials
are now recommending that treatment for the AIDS
virus be delayed as long as possible for people without symptoms because of increased concerns over toxic
effects of the therapies. . . . More recently, concern
has grown over nerve damage, weakened bones, unusual accumulations of fat in the neck and abdomen,
diabetes and a number of other serious side effects of
therapy. Many people have developed dangerously
high levels of cholesterol and other lipids in the
blood, raising concern that H.I.V.-infected people
might face another epidemic–of heart disease. . . . Dr
Fauci, who is co-chairman of the panel, said in an interview, ‘We are adopting a significantly more conservative recommendation profile’”. (According to
the panel), “Much remains to be learned about how
best to treat H.I.V.-infected individuals”.
However, it is hard to understand, why it should have
taken AIDS researchers 14 years since the introduction of
DNA chain-terminators as anti-HIV drugs (Kolata 1987)
to make these observations and issue warnings about the
“side effects” of these drugs.
In April 2001, the FDA followed up on these concerns
by “ordering drug makers to tone down their upbeat ads
for AIDS medications, calling them ‘misleading’ . . . because they imply greater efficacy than demonstrated by
substantial evidence, or minimize the risks associated with
HIV drugs” (Russell 2001) – again 14 years after approving these drugs for currently 450,000 American recipients.
Many other independent observers have since commented on the “U-turn” of AIDS researchers (Day 2000) from
“Hit HIV early and hard” in 1995 (Ho 1995) to reducing,
skipping and delaying treatments, and even recalling
some anti-HIV drugs (Altman 2001c; Associated Press
2001). Even conservative, nonscientific media such as
Mothering magazine now warn expecting mothers not to
use anti-viral drugs during pregnancy with heart-breaking
accounts of the clinical consequences for the babies, and
of the bewildering pressures by the medical and even
legal authorities on mothers to enforce compliance with
prescriptions of DNA chain-terminators for their babies
(Farber 1998; Gerhard 2001; Hodgkinson 2001).
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But despite a preponderance of evidence against antiHIV drugs, these drugs have not been restricted or banned by any country except South Africa (Cherry 2000).
4.4

Prediction 3: AIDS diseases and epidemics
are not self-limiting via immunity

The drug hypothesis predicts that AIDS is not self-limiting via immunity. Indeed twenty years into the AIDS
epidemics, there is no evidence of individual immunity
against AIDS, nor is there any evidence that any of the
AIDS epidemics is self-limiting (World Health Organization 1999; The Durban Declaration 2000; Centers for
Disease Control and Prevention 2001), (see figure 1a, c).
According to the Durban Declaration, “there is no end in
sight”. Indeed the chronologies of the current AIDS epidemics conform exactly to the time courses of epidemics
of chemical diseases that are not self-limiting, such as the
American drug epidemic shown in figure 2, and the epidemics of smoking and of subsequent lung cancers in
England, shown in figure 3b.
4.5 Prediction 4: No AIDS in the absence of
anti-viral and recreational drugs, despite HIV
To test this prediction, HIV antibody-positive people,
who are not using drugs, must be identified who survive
the average hypothetical latent period from HIV to AIDS
of 5–10 years (§ 3, table 4). The following examples
meet this prediction.
In 2002 the San Francisco Chronicle described a small
group of drug-free and AIDS-free long-term survivors of
HIV. Among them is a healthy artist who is HIV-positive
for 23 years (based on frozen blood samples) and was
“chastised by his doctors when he refused to start taking
medication” (Hendrix 2002). Further, a 1-year old HIVpositive, AZT-treated baby girl with severe muscle pain,
insomnia, nausea and failure to grow was taken off AZT
treatments in 1992 based on our hypothesis; as a result
the baby immediately recovered (Duesberg 1996b). Now,
at the age of 11, she is a completely normal, healthy kid,
and a leading player in her school’s soccer team (Sheryl
and Steve Nagel, personal communication). In addition,
People magazine just described a healthy woman who is
HIV-positive for an estimated 15 years, and “needs no
medication”. The woman has since founded a support
group, termed Center for Positive Connections, for HIVpositive heterosexuals in Miami (Cheakalos and Rosza
2002). In Los Angeles, Christine Maggiore is HIV-positive since 1992, has given birth to two very healthy children, ages 1 and 5, and has never taken anti-HIV drugs.
Maggiore, a former HIV-AIDS counselor, has since also
founded a support group, Alive & Well, and has written a

401

book, What if everything you thought you knew about
AIDS was wrong?, to instruct HIV-positives not to use
anti-HIV drugs (Maggiore 2000). An appendix of the book
features letters from 34 Maggiore-graduates, all living
over 10 years with HIV but without anti-HIV drugs, or
after having discontinued such drugs.
Even HIV-AIDS researchers have inadvertently confirmed our prediction of no AIDS in drug-free HIV-positives. For example, David Ho, signatory of the Durban
Declaration, points out that in a group of “long-term
survivors” of HIV studied in his lab, “none had received
antiretroviral therapy” (Cao et al 1995). In a parallel publication, Pantaleo et al studying a group of long-term
“non-progressors” of HIV have made the same observation
(Pantaleo et al 1995). Ho et al recently attributed longterm survival to some special human proteins, termed
“defensins” (Zhang et al 2002), but acknowledged personally that all long-term survivors had again abstained
from anti-HIV therapies (David Ho, personal communication). One wonders why any humans would ever get
sick from HIV, if the human genome encodes HIV defensins! Munoz reported that none of the long-term survivors of the largest, federally funded study of AIDS risk
factors of homosexual men, the MACS study, had used
AZT (Munoz 1995). Fahey et al observed that among
HIV-positive male homosexuals with less than 200 T-cells
per µl, “45% of the group who were AIDS-free > or = 3
years after CD4+ cells fell below 200 × 106/l had not
used these (anti-HIV) treatments.” (Hoover et al 1995).
According to a university magazine, AIDS researchers
Abrams and Levy from the University of California at
San Francisco have lectured in 1998 on drug-free longterm survivors of HIV to their medical students (Tanaka
1996; Duesberg and Rasnick 1998). Levy also published
in 1998 in the Lancet, that “effective antiviral immune
response is characteristic of long-term survivors who
have been infected for over 20 years, have no symptoms,
and have not been on any therapy” (Levy 1998). In 1999,
Pitcher et al also described a group of 9 “long-term nonprogressors (with) untreated HIV-1 infection for 7–15
years”, compared to controls with a “decline of (T cells)
with antiretroviral therapy” (Pitcher et al 1999). An Australian research team described a group of untreated HIVpositives who were infected by blood transfusions but did
not develop AIDS 10 years later (Learmont et al 1992).
Further, Migueles et al (2000) reported that none of 13
long-term survivors had received “antiretroviral therapy”.
Carr et al (2001) observed even recovery from fatal
hypertension, liver failure and mitochondrial dysfunction
after discontinuation of antiviral drugs that had been prescribed to a previously healthy HIV-positive man. Thus
HIV-AIDS researchers confirm our prediction that HIVpositives, who do not use drugs, do not develop AIDS or
may even recover from it.
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In an effort to obtain independent proof that abstaining
from anti-HIV drugs and recreational drugs is sufficient
to survive HIV-infection or even to recover from AIDS,
one of us, CK, in 1985 initiated a study of AIDS
patients from Kiel, Germany, who have volunteered to
abstain from anti-HIV treatments. Remarkably, only 8%
(3 of 36) of the patients not treated with anti-HIV drugs
have died since their HIV antibodies were first detected,
two of them 16 years and one 10 years after their first
diagnosis of antibodies against HIV (table 8). Most have
recovered from their initial AIDS-indicator symptoms.
By contrast, 63% of all German AIDS patients (11,700

Table 8.

out of 18,700) of which most were treated since 1987
with anti-HIV drugs have died (Robert Koch Institut
2000). Thus our relatively small sample supports the
hypothesis that without anti-HIV drugs and/or recreational drugs HIV fails to cause AIDS. Indeed without
drugs AIDS patients recover, despite the presence of HIV.
4.6

In sum, the chemical AIDS-hypothesis explains
the AIDS facts, and resolves all paradoxes
of the HIV-AIDS hypothesis

Our review shows that the chemical-AIDS hypothesis
explains all AIDS facts: the non-random distribution of

Long-term HIV survivors not treated with antiviral drugs and abstaining from illicit,
psychoactive drugs from the Kiel-Koehnlein study begun in 1985.

Case

Date
HIV+

Age

1
2
3
4

1985
1985
1985–2001
1985–2001

52
45
43
42

m-homo
f
m
m-homo

5
6
7
8
9
10
11
12
13

1985
1985
1985
1985
1986
1986
1988
1989
1990

35
38
31
30
17
31
32
49
34

m
f
m
m
f (black)
m
f
f
m-homo

14
15
16

1991
1991
1991–2001

6
31
36

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

1992
1993
1996
1996
1996
1997
1997
1997
1997
1997
1997
1997
1998
1998
1998
1998
2000
2000
2000
2000

33
7
52
39
38
44
37
37
34
33
31
3
31
40
39
27
35
31
30
27

Sex

Clinic

Illicit
drugs

CD4
256

m
f
f

Herpes zoster
Asymptomatic
PCP, TB
Kaposi,
PCP
Psoriasis
Salmonella sepsis
Hemophilia, lymphadenopathy
Hemophilia
Asymptomatic
Asymptomatic
Asymptomatic
Candida, TB
Coli-Meningitis,
Hydrocephalus
Pneumonia
Asymptomatic
Toxoplasmosis

f
f
m-homo
m-homo
m
m-homo
m-homo
m-homo
m-homo
m-homo
m-homo
m
m-homo
m-homo
m-homo
m-homo
m-homo
m-homo
m-homo
f

Asymptomatic
Asymptomatic
Facial paresis
Asymptomatic
Pneumonia, Sinusitis
Colitis
Asymptomatic
Thrombocytopenia
Asymptomatic
Lymphadenopathy
Thrombocytopenia
Pneumonia
Diarrhea
Condyloma, Candida
Diarrhea
TB of the bowel
Asymptomatic
Lymphadenopathy, EBV
Asymptomatic
Lymphadenopathy, EBV

460

4

?
iv
Nitrites

540
485
53

iv
Nitrites

Nitrites
Nitrites
Nitrites
Nitrites
Nitrites
Nitrites

357

Nitrites

428
107

Heart failure
Kaposi

None
None

223
700
220

107
187
18

None
None
Antibiotics
None

Death

None
Antibiotics

28
low
325
450
28
85

Treatment

Nitrites
Nitrites
Nitrites

None
Antibiotics
Shunt
Antibiotics
None
1993–94 AZT, Toxoplasmosis
antibiotics
None
None
None
None
Antibiotics
None
None
Cortisone
None
None
Cortisone
Antibiotics
None
None
None
Antibiotics
None
None
None
None

m, Male; f, female; PCP, Pneumocystis carinii pneumonia; EBV, Epstein-Barr virus; AZT, azidothymidine; TB, tuberculosis. Evidence
for illicit drug use is self reported; iv, intravenous drug use.
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drug-AIDS in the US and Europe, the risk-group-specific
AIDS diseases in the US and Europe as consequences of
risk-group-specific drugs, the random distribution of malnutrition-AIDS in Africa, the non-contagiousness of chemical AIDS, the absence of natural immunity against
chemical AIDS, the lifestyle-dependent onset of AIDS
diseases – unrelated to, but typically long after infection
by HIV, and the time courses of the AIDS epidemics of
the US and Europe as consequences of the drug epidemics.
In addition chemical AIDS proves that HIV is not
necessary for even one AIDS-defining disease, because
(i) drugs and malnutrition cause drug- and malnutritionspecific AIDS diseases regardless of the presence of
HIV, because (ii) in HIV antibody-positives and negatives the risk of developing AIDS is proportional to the
degree or lifetime dosage of drug use, and (iii) because
all AIDS diseases have been diagnosed in HIV-free AIDS
risk groups by AIDS researchers (Duesberg 1993d) and
also long before the AIDS era (Stedman’s Medical Dictionary 1982). Thus HIV meets all criteria of a harmless passenger virus, laid out in table 4 and described previously
(Duesberg 1994; Duesberg and Rasnick 1998). In this
way our proposal resolves the fundamental paradox of the
HIV-AIDS hypothesis: the paradox that a latent, noncytopathic and immunologically neutralized retrovirus,
that is only present in less than 1 out of 500 susceptible
T-cells and rarely expressed in a few of those, would
cause a plethora of fatal diseases in sexually active,
young men and women. And, that the plethora of diseases
attributed to this virus would not show up for 5–10 years
after infection.
The chemical AIDS hypothesis could be readily refuted by any of the following experiments:
(i) Demonstrate that in two matched groups, differing
only with regard to HIV infection, HIV-positives develop
AIDS but HIV-negatives do not (above the low, longestablished risk of AIDS defining diseases in the general
population). HIV antibody-positive and negative recruits
from the US Army, which tests routinely for HIV, would
be ideal for this experiment since their health, lifestyles
and age are closely matched.
(ii) Demonstrate that in two matched groups of intravenous drug users, differing only in the presence of HIV,
only the HIV-positives develop AIDS diseases.
(iii) Demonstrate that in two matched groups of HIVpositive humans, differing only in the addiction to recreational drugs, both groups have the same incidence of
AIDS-defining diseases.
(iv) Demonstrate that in two matched groups of HIV-free
humans or animals, differing only with regard to the
addiction to or treatment with recreational drugs, neither
group would develop AIDS defining diseases over time.
(v) Demonstrate that in two matched groups of HIV-
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positives, differing only in the treatment with anti-HIV
drugs, the untreated group develops AIDS long before the
treated group.
(vi) Demonstrate that in two matched groups of pregnant,
HIV-positive mothers, differing only in the now standard
treatment with AZT during the last two trimesters, those
treated with AZT are free of abortions and deliver
healthy babies, but those who are not treated either abort
spontaneously or deliver babies with AIDS.
(vii) Demonstrate that in two groups of HIV-positive
hemophiliacs matched for age and lifetime dosage of factor VIII, differing only in anti-HIV treatments, those who
are untreated have a higher mortality and a higher AIDS
risk than treated controls.
Although the controlled studies proposed here follow
classical, scientific standards, they are not available in
the huge AIDS literature. This is surprising in view of the
many AIDS advocacy groups or “activists” reviewing
AIDS research for flaws and for new clues. The lack of
adequately controlled studies of the long-term effects of
recreational drugs and anti-HIV drugs in animals is particularly surprising, because all of these drugs and research
funds for AIDS are abundant. Yet despite the scientific
intolerance of current AIDS science for alternative hypotheses (Weiss and Jaffe 1990; Cohen 1994; O’Brien and
Goedert 1996), the pathogenicity of most of the chemicals proposed here to cause AIDS – illicit drugs, antiviral
drugs, and malnutrition – has de facto already been proved – even by HIV-AIDS researchers, despite their
efforts to the contrary [see above, tables 6 and 7 and
Duesberg and Rasnick (1998)].
Suppose the chemical-AIDS hypothesis were confirmed and accepted: AIDS would be entirely preventable
by banning anti-HIV drugs, by publicizing that recreational drugs cause AIDS and by adequate nutrition. Moreover, many AIDS patients could still be saved from fatal
damage by drug intoxication, if their AIDS-defining diseases were treated with time-proven, disease-specific
medications. Such testable predictions are the hallmarks
of a good hypothesis.
So, why do current AIDS researchers not investigate
and not even consider the role of chemicals in AIDS
or study other non-HIV-AIDS theories to solve the AIDS
dilemma? The following is an attempt to answer this
question.
5.
5.1

Epilogue

Why is AIDS research not free to investigate
non-HIV hypotheses?

The probable answer to the question, why HIV-AIDS
researchers do not study or fund non-HIV-AIDS theories,
lays in the structure of the large, government-sponsored
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research programs that dominate academic research since
World War II (Duesberg 1996b). Such programs favour
individual investigators who contribute to the establishment a maximum of data and a minimum of controversy.
However, if individual researchers move into new directions, that threaten the scientific and commercial investments of the establishment, the establishment can impose
various sanctions via the “peer review system”. The most
powerful of these are denial of funding and of publication.
The peer review system derives its power from the
little known practice of governments to deputize their
authority to distribute funds for research to committees of
“experts”. These experts are academic researchers distinguished by outstanding contributions to the current establishment. They alone review the merits of research
applications from their peers, and they have the right to
elect each other to review committees. Outwardly, this
“peer review system” appears to the unsuspecting government and taxpayer as the equivalent of a jury system –
free of all conflicts of interest. But, in view of the many
professional and commercial investments in and benefits
from their expertise, and even of the rewards from their
universities and institutions for the corresponding overheads and partnerships – all legal in the US since president Reagan – ”peer reviewers” do not fund applications
that challenge their own interests (Duesberg 1996b; Lang
1998; Zuger 2001). Since “peer review” is protected by
anonymity, does not allow the applicant personal representation or an independent representative, nor a say or
even a veto in the selection of the “jury”, and does not
allow an appeal, its powers to defend the orthodoxy are
unlimited. The corporate equivalent of academia’s peer
review system” would be to give General Motors and
Ford the authority to review and veto all innovations by
less established carmakers competing for the consumer.
Even the professional journals and the science writers
of the public media comply with the interests of government-funded majorities because they depend on their
monthly “scientific breakthroughs”, the lucrative advertisements from their companies, and the opinion of their
subscribers. For example, an early precursor of this article was written in response to an open invitation from a
pharmacology-journal over 3 years ago. But, after considerable pressure on the journal from anonymous “AIDS
experts”, the editor requested a reduced article, which
was neither accepted nor rejected. Instead, the editor
simply dropped all further correspondence. Subsequently,
the editor of a prestigious German-based science journal
invited another precursor of this article 2 years ago,
which received two favourable reviews in short order.
But before the manuscript could be revised, the editor
informed us that the publisher was concerned about losing subscribers if our paper were published and ceased all
J. Biosci. | Vol. 28 | No. 4 | June 2003

further correspondence. It is this passive resistance that
can grind down even the most determined truth seeker.
However, the mere potential to resolve the agony of
AIDS by alternative hypotheses, such as ours, should be
sufficient reason to replace the medieval “peer review
system” by a modern jury system without conflicts of
interest and with rights for representation and appeals of
the applicant. If the current, unproductive AIDS establishment objects, because AIDS-science is too complex
to be understood by non-HIV-AIDS scientists, funding
should be withheld until the AIDS establishment finds
ways to explain the complexity and merits of its expertise
to other scientists.
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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.

Please cite this article in press as: Duesberg PH et al. HIV-AIDS hypothesis out of touch with South African AIDS – A new perspective. Med Hypotheses
(2009), doi:10.1016/j.mehy.2009.06.024

ARTICLE IN PRESS
4

P.H. Duesberg et al. / Medical Hypotheses xxx (2009) xxx–xxx

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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Appendix VI
Antibiotic-induced immune deficiency
by Felix de Fries
Disruptions to mitochondrial functions as major cause of AIDS-defining illnesses and
mitochondrial damage from nucleoside analogues and RTI in HAART: No topics for the
International AIDS-Conference in Vienna
Study Group AIDS Therapy c/o Felix de Fries
Eglistr. 7 CH-8004 Zürich
Tel. 0041 44 401 34 24
Email: felix.defries@tele2.ch
Memorandum to patients, their doctors and nurses, to institutions involved, and to the media
Zürich, 9th July 2010
The disruption to mitochondria, living cell organelles of which on average there are
1,500 active in every cell, is the central cause of chronic diseases and the immune
deficiencies such as AIDS. Two billion years ago mitochondria, which by means of oxygen
produce the ATP that is required as energy for all differentiated cell performance and binds to
toxic oxygen radicals, underwent as Archaeabacteria symbiosis with Proteobacteria
spawning, as a result, higher life on our planet (att.1 engl.).
The causes of disruptions to mitochondrial functions and their symbiosis with cells are:
• Undernourishment, namely an unmet increased demand for amino acids, vitamins,
lipids, minerals and polyphenols which are required for energy production and
antioxidative activities in mitochondria
• Disruption to the intestinal mucosa and the digestive organs which control the
absorption of these substances from foodstuffs
• Contamination by environmental toxins, herbicides, insecticides and heavy metals
in foodstuffs, vaccine-carriers and dental fillings which block the mitochondrial
membranes
• Antibiotics which impede the influence of substances and signals on cell walls that
are essential for mitochondrial activities e.g. the production and release of folic acid
• Chronic inflammations of open wounds or repeated injuries, repeated contact with
foreign proteins (in blood preparations), contaminated water supplies or leaky intestinal
mucosa, inducing ongoing immune activation. Some of these factors occur in clusters in
developing and emerging countries where many people suffer from undernourishment
(lack of proteins), contaminated water supplies, lack of sewage systems and as a result
from endemic infections and in the developed countries in certain groups at risk (att.2).
Leaks in the intestinal mucosa, which has a total area of a football pitch, where more
70% of all immune cells are found could lead to nutritional components coming into direct
contact with immune cells which they then identify as antigens, produce antibodies against
them and trigger within the organism as a whole recurrent inflammatory reactions with a
switch in the messenger substances (a Th1-Th2 switch). In the process the immune reaction is
constantly regulated to defend against external agents while the elimination of parasites and
of cells carrying viruses, fungi and mycobacteria, is constantly compromised, eventually
leading to a weakening of the immunity of the intestinal and cerebral barriers via a decline in

the formation of Th17 cells and as a result to fungal infestations (Candida albicans) and to
inflammations in the cerebral areas (toxoplasmosis), in the lungs (Pneumocystis Carini
Pneumonia) and in the organism as a whole which are characteristic of AIDS (att.3).
A leaky intestinal mucosa and chronic intestinal inflammations arise from:
• Hyperacidity through consumption of acidic or acidogenic foodstuffs (white flour,
sugar, saturated fats etc.); in developing and emerging countries as a result of the decline
in traditional diets with plant proteins and fibres
• Gluten-containing foodstuffs (wheat, rye, barley etc.) which lead to attacks of
immune cells on the tissue of the intestinal mucosa
• Allergic reactions to foodstuffs leading to the release of histamines and histamine
containing foodstuffs (cocoa, yeast, nuts, mayonnaise etc) both of which cause damage to
the tissue of the intestinal mucosa via persistent inflammations
• Long-term intake of antibiotics transforming gut flora and the ratio of good to bad
intestinal bacteria. This enables bacteria to spread and discharge toxins compromising the
intestinal mucosa, which finally impairs the formation of haemotopoietic progenitor-cells
in the bone marrow inducing a decrease in CD-4 helper cells
• Toxins in foodstuffs with fungal infestations due to inadequate storage conditions
All of these factors cause a reduced absorption of nutritional compone nts in the
intestine, which after transport to the cells are required by mitochondria for energy
production and antioxidative tasks particularly after increased demand due to continuous
immune activation (att.4).
Representatives of the HIV-AIDS model postulated the HIV-retrovirus in 1984 without
purification of cell-material and the demonstration of a transmittable endogenous or
exogenous retrovirus and developed by means of co-cultivation of cells with immortal
leukaemic cells, that induce a higher degree of reverse transcriptase activity, the substrate for
antibody tests, that reveal antibodies against proteins from the cell wall, the cytoskeleton and
of bacterial origin, appearing frequently in 65 disease conditions and also in the 29 diseases,
that can define the AIDS-syndrome, from a certain level on, that they calibrated in steps in
the late 1980s, with the result “HIV-positive” (Att.5). By means of nucleoside analogue drugs
(AZT) they wanted then to eliminate this “human immunodeficiency retrovirus”.
After AZT monotherapy, administrated after 1995, which was lethal for thousands of
patients, they supplemented these substances within the context of a combination therapy
(HAART) together with protease inhibitors, which retard increased cell division in chronic
inflammatory reactions. This „highly active antiretroviral therapy‟, efficiently eradicated
bacteria and fungal infestations and did lead to a decrease in deaths, due to the reduction of
nucleoside analogue drugs but consecutively to an increased resistance necessitating the use
of new substances and to a multitude of infectious diseases – defined as the „Immune
reconstitution inflammatory syndrome‟ (IRIS) – which, in turn, had to be treated by
additional antibiotics (Att.6). But the „HI virus‟ that at times during treatment can no longer
be identified, could not be completely eliminated because it has hidden in the intestinal
mucosa and survived. Only after this „phenomenon‟ was discovered after 25 years of research
by HIV-fixated scientists, did they became alert to the central role of intestinal mucosa in
immune reactions and chronic immune deficiencies (Att.7) and finally traced back all the
interactions occurring once more to the postulated HIV-retrovirus. Although, as many
studies have shown over the years, that nucleoside analogues, RT inhibitors and chemoantibiotics act toxically on mitochondria thus damaging immune cells (CD-4 helper cells) and
causing severe and often lethal disruptions to the coronary blood vessels, the liver, the

kidneys and the brain (Att.8), the WHO has named this therapy as the only effective therapy
against the 29 endemic diseases including TB, Candidiasis, Cryptococcosis, Toxoplasmosis,
Mycobacterium avium, Herpes simplex, Leishmania and Salmonella septicaemia, which with
a positive HIV-test result define AIDS. The WHO recommendations and interventions have
enabled the marketing and dispensing of these substances throughout the world (Att.9).
At the 18th International AIDS Conference in Vienna, corresponding to the previous
patterns followed by the WHO and other parties, it was again all about opening new markets
for the newly developed substances for HAART that are unobtainable for many countries and
activating the community of states to allocate subsidies for widespread dispensary, even
though they also cause severe damage to various organs due to mitochondrial toxicity. The
statement by Luc Montagnier that with a healthy immune system the HI-Retrovirus can be
eliminated within short time, has been considered to be the result of senility of the leading
AIDS specialists in Austria. Both his appeal to defeat the AIDS epidemic in Africa by means
of herbal antioxidants and measures to stop malnutrition, dirty dinking water and sewage
problemss and his request to treat every illness individually with a corresponding treatment,
(as we have proposed it since 1986) fell on deaf ears at the conference. He admitted in an
interview (link attached), that no money could be made with such measures and that in many
of the affected countries, money for such measures is not available. Effective treatment
against the blocking of phagocytes, along with an ongoing Th1-Th2 switch occurring in
immune deficiencies, as has been demonstrated by Yamamoto et al. (link attached), was once
more not a topic at an International AIDS-conference.
The funds that the US-administration and other institutions now want to spend to make
the latest chemotherapies (HAART) available for poor countries, will, as they did before,
flow back directly to the producers of these drugs in the US and Europe and thereby finance
the search for new substances and the propaganda for this chemotherapy by mobilisation of
those affected and their helpers such as was perfectly demonstrated at the International AIDS
conference in Vienna. The HIV-AIDS model was shown there once more to be a perfect
marketing instrument to sell chemotherapies and tests worldwide. At a symposium before the
conference (link enclosed) US gynaecologist, Nancy T. Banks, revealed in this context, how
the HIV-AIDS-model was from the beginning on designed as a global project of healthcare
and eugenics. The immediate administration of HAART to everyone with a positive result in
HIV tests, as was proposed at the conference, constitutes a classic strategy for market
expansion. According to the project, presented by Dr. Bernhard Hirschel, Geneva, in the big
human trial, everyone in an entire province of South Africa with a positive HIV test should
receive immediately this chemotherapy. If the result is positive, this should become the new
standard for HIV treatment worldwide and allow the definite elimination of this virus. Since
1988 we have illustrated through diverse studies why this antiretroviral therapy cannot be
effective against the real causes of AIDS and how an effective prevention and therapy of
AIDS can be conducted by means of amino acids, vitamins, phospholipids, minerals and
polyphenols (Att.10 engl.). Since the end of the human genome project, recent research has
disproven that chronic diseases are caused by inherited genetic dispositions and transmittable
retroviruses so that leading mass media (such as DER SPIEGEL) now explain that such
illnesses are induced epigenetically by experiences, feelings, behaviour, life styles, nutrients
and environmental toxins.
In his article “The Secret of Cancer: Short Circuit in the Photon Switch” (link enclosed)
Dr. Kremer explained in 2004 how the reading of the genes and their activation is directed by
means of the energy carrying molecule ATP, which is produced and supplemented with
information in the mitochondria. The cell symbiosis therapy that he postulated in 2007 (link
enclosed) is today administrated successfully by a growing number of physicians in

Germany, who continuously participate in further education and exchange their therapeutic
experiences, which they record in a common database following a defined schema.
Study Group AIDS-therapy
Felix A. de Fries
Links:
Felix de Fries: Dr. Gallo’s proof for Dr. Montagnier’s retrovirus
http://ummafrapp.de/skandal/felix/Dr_Gallos_Proof.pdf
Etienne de Harven: Problems isolating HIV: Brussels – European Parliament – Dec 08, 2003
http://www.ummafrapp.de/skandal/de_Harven/Problems_Isolating_HIV.pdf
Luc Montagnier on measures against AIDS in Africa From: House of Numbers
http://www.youtube.com/watch?v=8ilwK9Rod6U
Luc Montagnier on HIV-Testing From: House of Numbers
http://www.naturalnews.tv/v.asp?v=0B54775A156275E25995ECDC5BD9B12D
Yamamoto N, Ushijima N, Koga Y. Immunotherapy of HIV-infected patients with Gc
protein-derived macrophage activating factor (GcMAF).
http://www3.interscience.wiley.com/cgi-bin/fulltext/121531612/PDFSTART
Felix de Fries: The Failure of HAART
http://ummafrapp.de/skandal/haart/the_failure_of_haart.html
Nancy T. Banks: AIDS, Opium, Diamonds and Empire
http://www.science-and-aids.org/e/referents/banks.html
http://www.nancybanksmd.com/
Heinrich Kremer: The Secret of Cancer: Short Circuit in the Photon Switch
http://ummafrapp.de/krebs/Kremer/kremer_the_secret_of_cancer.html
Heinrich Kremer: The Concept of Cellsymbiosis Therapy
http://ummafrapp.de/skandal/heinrich/kremer_the_concept_of_cellsymbiosis_therapy.pdf

Human Endogenous Retroviruses and
AIDS Research: Confusion, Consensus, or Science?
Etienne de Harven, M. D.
ABSTRACT
Human Endogenous Retroviruses (HERVs) are confounding
factors in HIV/AIDS research that cannot be ignored. Evidence
suggests that “viral load” may actually be measuring retroviral
nucleoside sequences associated with HERVs. HERVs also provide
a valid explanation for the presence of retroviruses recognizable by
electron microscopy (EM) in the original 1983 publication from the
Institut Pasteur, and may account for claims of innumerable
“mutations” of the putative HIV pathogen. The interference of HERVs
in AIDS research brings into question the subject of study in so-called
“AIDS Research,” and the very existence of an exogenous HIV
pathogen itself.

The HIV Consensus
The hypothesis that the acquired immunodeficiency syndrome
(AIDS) is caused by an exogenous retrovirus, the human immunode1-3
ficiency virus (HIV), initially proposed in the early 1980s, has
exclusively dominated AIDS research for the past 25 years, although
many investigators have repeatedly stressed the lack of scientifically
acceptable verification of this hypothesis. Alerted to the numerous
shortcomings of the official retroviral hypothesis by eminent
4,5
retrovirologist Peter Duesberg, a group of AIDS “Rethinkers,”
founded by molecular biologist Charles Thomas in 1991, called for
the “Scientific Reappraisal of the HIV/AIDS Hypothesis” in 1996.
This group (www.rethinkingaids.com) released a mission
statement co-signed by thousands of scientists and concerned
citizens, including Nobel laureates Walter Gilbert and Kary Mullis.
Other well-respected scientists, notably Sonnabend, Stewart, Lang,
6-12
Papadopulos, Rasnick, and Geshekter and distinguished scientific
writers such as Celia Farber, John Lauritsen, Neville Hodgkinson,
Joan Shenton, Christine Maggiore, Renaud Russeil, Djamel Tahi,
13-21
Jean-Claude Roussez, and Janine Roberts have also described the
multiple failings of the HIV hypothesis. Between 1992 and 2000,
another group based in London, UK, made highly significant
contributions to scientific/public education by publishing Continuum
22
magazine, under the leadership of Huw Christie. A medical team
directed by Eleni Papadopulos in Perth, Australia, has also presented
23-25
information questioning the validity of the HIV hypothesis. In
May 2000, the controversy concerning HIV and the antiretroviral
(ARV) drugs used to treat it became the topic of international inquiry
when President Thabo Mbeki of South Africa, convened a debate
between 35 academic scientists, “Orthodoxers” as well as
26
“Rethinkers” together. A similar debate took place in 2003 at the
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European Parliament in Brussels, Belgium, when Paul Lannoye, a
Belgian member of parliament, organized a public debate on “AIDS
27
inAfrica.”
Reports by AIDS Rethinkers are readily accessible on numerous
websites, the early and most significant ones being
www.virusmyth.com, www.rethinkingaids.com, www.theperth
group.com, www.sidasante.com, and www.altheal.org.
In spite of innumerable scientific and public conferences and
publications by AIDS Rethinkers, many in the medical community
28-30
either ignore, or bluntly reject the existence of any HIV controversy,
31
or claim that AIDS “denialism” undermines AIDS prevention. As a
result, the monumental budgets allocated throughout the world to
combat AIDS have been, and still are totally and exclusively restricted
to HIV research. This can neither be explained nor justified by the lack
of alternative hypotheses of AIDS causation, since nonviral factors
(chemical, pharmacological, nutritional, and behavioral) associated
with the clinical symptoms attributed to AIDS have been well
32
documented and reviewed by others.
The retroviral hypothesis linking HIV to AIDS received a
precipitous acceptance, not on the basis of scientifically verifiable
data, but based on a so-called “consensus”—a consensus
enthusiastically supported by the pharmaceutical industry. This
review will focus primarily on the scientific facts (or artifacts) that
impact the credibility ofAIDS research.
Factors That GaveApparent Credibility to the HIV Hypothesis
In the extensive HIV/AIDS literature, one finds that the claimed
“evidence” that AIDS is caused by HIV-1 or HIV-2 is presumably
33
“clear-cut, exhaustive and unambiguous,” and comprises four
groups of data: (1) identification of retroviral molecular markers, (2)
observation of retroviral particles by transmission EM, (3) claimed
efficacy of antiretroviral (ARV) drugs, and (4) epidemiological data.
(1) Identification of Retroviral Molecular Markers
In a long list of presumed HIV molecular markers, the most
34,35
emblematic one is the enzyme reverse transcriptase (RT).
Importantly, however, the activity of this enzyme has been readily
demonstrated in practically all living cells of the biological
36, 37
universe,
making it imperative to verify the purification of viral
samples before making any claim for a specific link between RT and
retroviruses. Sample contamination by cell debris can, by itself,
explain the presence of RT activity. This is of considerable
importance because attempts to isolate and purify HIV by sucrose
gradient ultracentrifugation of supernatant from supposedly HIVinfected cell cultures have provided samples heavily contaminated
38,39
with microvesicular cell debris, readily demonstrated by EM.
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Anti-HIV antibodies are regarded as another class of molecular
markers, used in so-called “HIV tests,” such as the enzyme-linked
immunosorbent assay (ELISA).40-41 The lack of specificity of this test,
however, was clearly documented by C. Johnson42 who reported, as
early as 1996, that almost 70 medical conditions having nothing to do
with AIDS or HIV may result in a positive antibody test. These
conditions include tuberculosis, malaria, leprosy, hepatitis, blood
transfusions, influenza vaccination, multiple pregnancies, and
others. Such a lack of specificity came as no surprise to those who
were aware that the method used to prepare “HIV” antibodies was
based on a circular argument, as discussed early on by Neville
43
Hodgkinson. Moreover, the method initially used in ELISA tests
included a 400-fold plasma dilution. Without such high dilution
everybody turned out to be “HIV positive,” as originally
44
demonstrated by Roberto Giraldo in 1998.
Protein antigens of claimed retroviral origin represent a group of
HIV markers used in another “HIV test,” the western blot test (WB).
The WB test is used to confirm the ELISA test, and is based on the
identification by electrophoresis on polyacrylamide gels of 10
presumably HIV proteins, such as p120, p41, p32, p24/25, and
others. However, prior successful isolation and purification of HIV
would be required to verify that all of these proteins actually
originate from HIV particles, a purification that has never been
45
achieved, as recognized by Luc Montagnier himself.
The considerable difficulty in isolating and purifying HIV was
recognized, as early as 1993, by Eleni Papadopulos et al., who
correctly concluded that without successful HIV purification, the
retroviral nature of the “HIV marker proteins” was most uncertain.
Papadopulos emphasized that these proteins are most likely cellular,
originating from the abundance of cell debris in poorly “purified”
HIV samples. The uncertainty and shortcomings of WB testing were
46
already reported in 1991. Soon afterwards, Papadopulos et al. raised
23
the question: “Is a positive western blot proof of HIV infection?”
That WB tests are not reliable is evidenced by the variability of the
protein criteria required for a “positive” test in different countries. The
test is not even approved for diagnostic purposes in Great Britain.
The considerable difficulties experienced in attempts to purify
47
“HIV” have never been resolved. Recently, Henry Bauer has
reviewed evidence that supports the conclusion that “HIV tests are
48
not HIV tests.” “HIV tests” only indicate the presence of antibodies
supposedly directed against HIV. They do not indicate the presence
of the virus itself.
The question then arises of whether the so-called “viral load”
tests are more reliable, as they are based on polymerase chain
reaction (PCR) technologies for recognizing and quantifying HIV.
This appears highly questionable; Nobel laureate Kary Mullis
himself, the discoverer of PCR, has indicated that his method is not
expected to provide a reliable result in HIV diagnosis.
A second reason to question “viral load” data is that “viral load”
implies the existence of viremia, i.e. the presence of virus particles in
the peripheral blood, although no one has ever observed, by EM, one
single retroviral particle in the blood of HIV/AIDS patients, even in
49
those patients tagged as presenting with a “high viral load.”
Moreover, the PCR methods used for “viral load” determination
bypass the problems of isolation of retroviral particles. The question
70

therefore arises: what is actually measured in “viral load”
determinations? To date, no satisfactory answer has been provided.
Still, various amounts of claimed retroviral nucleotide sequences
are routinely identified and quantified in a patient’s plasma. They are
interpreted as originating from HIV, and used in the clinical
assessment and therapy of AIDS patients. When Luc Montagnier
was asked, “What is actually measured in viral load assessments?”
during the discussion of a major HIV/AIDS debate in the European
27
Parliament in 2003, his answer was less than clear and convincing.
The contradiction remains that genomic retroviral sequences are
routinely recognized by PCR, and interpreted as originating from
HIV particles, while nobody has actually visualized them by EM.
More critical attention should be given to the true nature of these
retroviral sequences, the origin of which is at present unclear.
(2) Observation of Retroviral Particles by
Transmission Electron Microscopy
All the images of particles supposedly representing HIV and
published in scientific as well as in lay publications derive from EM
studies of cell cultures. They never show HIV particles coming
50
directly from an AIDS patient. The pictures are always embellished
by computerized image reconstruction, with attractive colors and
refined three-dimensional effects. The endless, worldwide
publication in the media of these elegant artifacts has done much to
persuade scientists and lay people alike to accept the existence of
HIV as a key part of the orthodox consensus.
Cell cultures have been the major tool that permitted the
development of modern virology. Unfortunately, these cultures are
frequently contaminated by microorganisms such as viruses and/or
mycoplasma, readily identifiable by EM. These contaminants, well
51
known and documented for a long time, frequently made the
interpretation of experimental data rather laborious, because to
demonstrate the cytopathic effects of a given virus on cultured cells, it
would have been much preferable to experiment with “clean” (i.e.
virus-free) cells. Unfortunately, such cells are hard to obtain! Actually,
it was difficult to study the Friend leukemia virus (FLV) in cell
cultures, using murine cells, because EM readily demonstrated that
most available murine cell lines were chronically carrying retroviruses!
52
The 1983 study from Institut Pasteur in Paris is illustrated by an
EM (their Figure 2) showing unquestionable budding retroviruses on
the surface of human cord blood lymphocytes. The interpretation of
this figure by Luc Montagnier and his team, that these retroviruses
originated from a pre-AIDS patient, was based on the fact that the
cord blood lymphocytes were exposed to the cell-free supernatant of
“infected” co-cultures. But the authors did not provide any evidence
for “infection” in their co-cultures, nor for the presence of retrovirus
particles in the supernatant of these cultures. Therefore, another
explanation for the origin of the observed retroviruses on the surface
of these cultured cord blood lymphocytes must be sought.
(3) The Claimed Efficacy ofAntiretroviral (ARV) Drugs
Drugs such as azidothymidine (AZT), a DNAchain “terminator,”
as well as non-nucleoside analog RT inhibitors (such as nevirapine)
and protease inhibitors (such as ritonavir), are currently used in
various combinations such as “highly active retroviral therapy”
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(HAART), and repeatedly claimed to be “life saving.”
Manufacturers of these drugs, however, strongly emphasize their
toxicity. Lethal effects of AZT became dramatically evident when
mortality of seropositive hemophiliacs suddenly increased sharply in
1987, precisely at the time high dosages of AZT started to be
53,54
prescribed. Hopes that AZT might have preventive value were
shattered by the Concorde study, when mortality of AZT recipients
was found 25% higher than that of the untreated control group of
55
symptom-free HIV-positive individuals. These important studies
5
56
have been reviewed by Duesberg, by Hodgkinson, and others.
Equally perplexing is that deaths of ARV-treated patients very
57
frequently result from acute liver failure, conflicting with the fact
that HIV is not known for liver toxicity, whileARV drugs are.
If the effects of ARV drugs could still be regarded as proving that
HIV is the cause of AIDS, one would at least expect some patients to
be cured by these drugs. However, not a single case of “cure” has
ever been reported. Instead, the clinical evidence points to the high
toxicity of ARV drugs and their immunodepressive effects which
5
actually mimicAIDS itself.
Patients with severe AIDS have frequently been reported to be
transiently, but remarkably, improved by ARV drugs. Such “Lazarus”
type observations have been interpreted as evidence for an
antiretroviral effect on HIV, supporting the existence/role of HIV.
However, as most of these patients frequently suffer from pneumonia
with Pneumocystis carinii, mycosis with Candida albicans, or both,
and because protease inhibitors, introduced in antiretroviral therapy in
58
59
1996, have marked anticandidal and antipneumocystis effects, this
interpretation is questionable at best. When anti-proteases help block
such opportunistic infections, this has no direct relevance to HIV, and
60
certainly does not “automatically support the “HIV model.”
(4) Epidemiologic Data
Maneuvering for major federal budget allocations, AIDS public
61,62
health policies have been relying on media amplification of fear.
Catastrophic prediction of heterosexual transmission of the disease,
prophecies of a worldwide pandemic, and reliance on CDC and
WHO statistical reports were all linked to the assumption that AIDS
was a contagious disease, possibly transmitted in the general
population by sexual intercourse.
Renowned epidemiologist Gordon T. Stewart did much,
however, to dispel these erroneous predictions. In a letter to The
Lancet,63 he stated “the UK Government is beginning to retreat from
its pessimistic certainty about pandemics of heterosexual transmitted
AIDS” and exposed to scrutiny “the claim that AIDS has already
64
spread by heterosexual transmission to the general populations.”
Stewart’s conclusions correlate well with the complete absence of
HIV among female sex workers not using IV drugs. This “prostitute
paradox” (i.e. no increased risk for AIDS among female sex workers)
65
was reviewed from worldwide studies by Root-Bernstein in 1993,
and re-emphasized more recently by Etienne de Harven and Jean66
Claude Roussez. The lack of evidence for heterosexual
transmission of AIDS was clearly presented by Padian et al., who
could not observe one single case of seroconversion in a follow-up
67
study of 175 HIV-serodiscordant couples over a period of six years.
That heterosexuals are not at risk for AIDS was stressed by Christian
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Fiala in his 1997 book Lieben wir gefährlich? (Do We Love
68
Dangerously?). Safe-sex practices (e.g. condoms) remain essential,
however, for the prevention of diseases proven to be sexually
transmitted, such as syphilis and gonorrhea.
Certain African countries, such as Uganda and Tanzania, had
been regarded as epicenters of an AIDS “pandemic.” The lack of
evidence supporting this, initially recognized by Philippe Krynen,69
was clearly documented by Charles Geshekter70 and by science
writers Celia Farber71 and Neville Hodgkinson.56 Twenty years later,
national census figures have shown spectacular demographic
increases in several sub-Saharan countries, clearly demonstrating
that their populations had not been devastated, as officially predicted,
by a deadlyAIDS pandemic of historic proportions.72
The most authoritative conclusions presented in 2008 by
experienced epidemiologist James Chin, former Chief of the Unit of the
Global Programme on AIDS of the World Health Organization (WHO)
in Geneva, in his book The Collision of Epidemiology with Political
Correctness73 brought to a close any possible debate on heterosexual
AIDS transmission. Chin stated that AIDS was, and still is restricted to
a small population of homosexuals and intravenous drug users, and that
the heterosexual population is not at risk. Chin’s conclusions have
raised serious questions on the reliability of WHO statistics.
AIDS epidemiological data have been further confused by
several consecutive changes in the official definition of the
syndrome, and have failed to support the current HIV=AIDS dogma.
The hypothesis of an exogenous retrovirus “HIV” causing AIDS
appears unsupportable by the scientific evidence concerning
molecular markers, EM findings, ARV drugs, and epidemiology.
However, two intriguing findings deserve further attention: the
identification of genomic retroviral sequences in AIDS patients’
blood (“viral load”) and the EM demonstration of retroviruses in cord
blood lymphocytes.52 Simply concluding that “HIV does not exist” is
not sufficient unless alternative, satisfactory explanations for these
two observations are found.
“Viral Loads” and Retroviral Sequences
“Human endogenous retroviruses (HERVs) represent footprints of
previous retroviral infection and have been termed ‘fossil viruses.’
They are transmitted vertically through the germline and are thus
inherited by successive generations in a Mendelian manner,” stated
Nelson et al. in a review entitled “Demystified… Human Endogenous
Retroviruses.”74 The molecular basis of HERVs was recognized 20
years ago.75,76 They appear defective, and rarely produce virus particles.
As molecular footprints, they are “in all of us,” as recognized by
Lower et al. in 1996,77 and represent approximately 8% of the human
genome, actually consisting of nucleotide sequences analogous to the
retroviral genome.78 Expression of HERVs, i.e. particle formation,
seems to be a rare event, although it has been observed in placenta79
and in tumor cell lines.80 HERV retroviral sequences have also been
detected by PCR in the peripheral blood mononuclear cells (PBMC) of
healthy individuals.75 The possible role of HERVs in human pathology
(autoimmune diseases and cancers) has received considerable
attention,81 as has the classification of their numerous families.82
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Since 1996, real-time PCR has been used to claim quantification
of a postulated HIV viremia, termed “viral load,” in AIDS cases.
These methods have been based on the study of patients’ plasma
samples: initially, samples originated from nuclei of peripheral blood
mononuclear cells, and later from low-speed centrifugation pellets of
83
plasma. The various methods applied to the PCR measurement of the
so-called “viral load” have one point in common: they all bypass
direct isolation of retroviral particles demonstrable by EM. These
methods are not expected to isolate, nor concentrate any retrovirus.
Moreover, as clearly stated during the South African 2000
26
conference, not one single particle of retrovirus has ever been seen,
by EM, in the blood plasma of anyAIDS patient, even in those patients
identified as presenting with a high so-called “viral load.” That
84
statement, widely publicized, has never been refuted nor challenged.
Human plasma carries various amounts of circulating DNA.
Suspected for a long time, this was first demonstrated by modern
85
technologies in 1999, by P. Anker et al., in the blood of cancer
patients. The significance of circulating nucleic acids, as possible
molecular markers in the study of cancer, was extensively reviewed
86
in a New York Academy of Sciences conference in 2006. The origin
of free circulating DNA is complex, and seems to depend primarily
on cell apoptosis. “If the engulfment of apoptotic bodies is impaired
or cell death is increased enough to produce substantial amounts of
circulating DNA, inflammation would definitely be a problem and
autoimmunity would occur frequently in cancer and other conditions
87
involving increased circulating DNA.”
Apoptosis and a large spectrum of infectious diseases are
constant components of all clinical AIDS cases. Circulating DNA is
expected, therefore, in the plasma of all symptomatic AIDS patients.
Amounts can vary, as a function of more or less rapid removal of
DNA by clearance mechanisms. Apoptotic bodies and/or fragments
of PBMC nuclei are certainly expected in low-speed centrifugation
plasma pellets, such as those used in PCR “viral load”
measurements, and most likely increase the amount of recognizable
DNA. Human DNA always contains approximately 8% of retroviral
nucleotide sequences. It’s no surprise, therefore, that RT-PCR study
of plasma pellets shows, and amplifies, retroviral nucleotide
sequences. Unfortunately, such findings are frequently
misinterpreted as originating from hypothetical exogenous “HIV,”
although, as stated above, not one single retroviral particle has ever
been found by EM in plasma samples. Quantifying a presumed “viral
load” has, therefore, probably nothing to do with an exogenous
“HIV.” It simply reflects variable amounts of circulating DNA.
Retroviral sequences in plasma pellets being easily explained by
the presence of variable amounts of circulating DNA, one should not,
however, expect that these nucleotide sequences would be identical
in all cases. Quite to the contrary, since “nucleotide sequences that
diverged from co-linearity with the typical retroviral genome (LTRgag-pol-env-LTR) considerably increase the number of HERV
82
families,” the large number of HERV families resulting apparently
88
from frequent recombinational deletions. Expected variations in the
observed nucleotide sequences have, unfortunately, often been
misinterpreted as an indication for a high rate of HIV mutations! It
seems much more likely, however, that the numerous variations in
the observed retroviral nucleotide sequences in circulating DNA
reflect the large number of HERV families they originate from, and
have nothing to do with presumed “mutations” of a hypothetical HIV.
72

Reference to HERVs and/or to circulating DNA can hardly be
found in the extensive literature on “viral load” measurements,
interference of HERVs, and of circulating DNA being consistently
ignored by the HIV/AIDS orthodoxy.
Conclusively, RT-PCR identification, and presumed
quantification of so-called “HIV viral load,” can easily be explained
by the variable amounts of HERV-derived retroviral nucleotide
sequences present in the circulating DNAofAIDS patients.
Retroviruses on the Surface of Cord Blood Lymphocytes
52

In their 1983 Science paper, Barré-Sinoussi et al. failed to
demonstrate, by EM, any retrovirus in their co-cultures. Still, the
supernatant of these co-cultures has been used to “infect” human
cord blood lymphocytes. This theory requires one to subscribe to
infection via a virus that is not visible by EM. If the authors had
included EM evidence for retroviruses in their co-cultures and their
supernatant, their interpretation would have been more convincing.
Unfortunately, such data were not provided.
Nevertheless, their Figure 2 unquestionably demonstrates
89
“budding” retroviruses on the surface of cultured human cord blood
lymphocytes. Its origin needs to be better clarified.
Cord blood lymphocytes are placenta-derived cells. The human
78
placenta is well known for its high content of HERVs, with EM79
recognizable retrovirus particles. Cord blood lymphocytes are,
52
therefore, likely to carry similar HERVs. The 1983 paper
demonstrated that HERV particle expression had been successfully
activated in cultured cord blood lymphocytes, under culture
conditions that included 2g/ml of Polybrene. It does not demonstrate,
however, that the EM-observed retroviruses originated from the
studied pre-AIDS patient. A long-overdue control experiment would
be to study, by EM, cultured cord blood lymphocytes under
conditions that would reproduce exactly those used at the Pasteur
Institute in 1983. Dourmashkin presented some data addressing this
90
issue in 1992, although his presentation did not satisfactorily
resolve the problem, since his cord blood lymphocytes were not
cultured under conditions identical to those used at Pasteur in 1983.
The EM observation of typical retroviral particles in the 1983
Pasteur paper can alternatively be explained by the presence of
placenta-derived, Polybrene-activated HERVs. However, this EM
observation does not support the existence of an AIDS-related,
exogenous retrovirus.
Obviously, confounding by HERVs cannot be ignored in the
objective analysis of clinical as well as basic HIV/AIDS research.
Discussion
All AIDS Rethinkers are united in the fundamental opinion that
91
HIV is not the cause of AIDS. However, they diverge on the
important question of the very existence of the Human
Immunodeficiency Virus (HIV).
5,11
Some of them maintain that HIV is a “harmless passenger
23, 25
virus,” while others claim that HIV “does not exist” at all. Since
neither of these two positions explains the pertinent observations, an
alternative interpretation, compatible with all the available scientific
evidence, is needed.
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Claiming that HIV is a harmless passenger virus raises at least
two critical problems. First, if HIV is “harmless” it cannot be linked
to immune deficiency (a very severe pathological condition), as
implied in its name. Therefore, the name of the virus should at least
be changed in order to fit with a claimed “harmless” character.
Secondly, in the general classification of animal virology, very large
numbers of viruses are nonpathogenic, as was well illustrated in the
1960s in a special conference, at the New YorkAcademy of Sciences,
under the title “Viruses in Search of Diseases.” Obviously, all
nonpathogenic (i.e. “harmless”) viruses are clearly visible under the
EM. Pathogenic and nonpathogenic viruses look identical under the
EM. In AIDS research, retroviral particles were observed by EM
only in complex cell culture systems,50 never directly in the plasma,
nor in the tissues of anyAIDS patient.
Claiming simply “HIV does not exist” is not satisfactory either,
because it fails to explain the two sets of data discussed in this review,
namely the presence of retroviral genomic sequences in the plasma
of AIDS patients, and the EM evidence for retrovirus particles in the
“historical” 1983 Pasteur paper.52
Others have previously emphasized that HERVs cannot be
ignored and that they actually represent “confounding factors for
human retrovirus discovery.”92 Their role having been confirmed and
amplified, this review shows that HERVs, in addition, offer a rational,
alternative interpretation for the two above-mentioned problems.
The existence of endogenous human retroviruses has been
known for some time, but their interference in HIV/AIDS research
has yet to be widely appreciated. Of course, HIV should not be
considered an HERV, since the hypothetical HIV is supposed to be an
exogenous, infectious microorganism, while HERVs are
fundamentally endogenous, non-infectious, vertically transmitted,
defective viruses. Still, HERVs have been a “confounding” factor in
HIV/AIDS research,92 and have caused confusion in interpreting the
concept of “viral load.” Moreover, HERVs put HIV researchers on
the wrong track, creating the illusion of continuous HIV
mutations—mutations that improperly served to explain the extreme
difficulty in preparing anti-HIV vaccines. However, difficulties in
developing anti-HIV vaccines might not be explained by a constantly
mutating HIV, but rather by a lack of exogenous HIV.
As emphasized years ago by Papadopulos,23 Lanka,93 and others,94
there is no scientifically verifiable evidence to confirm the existence
of a hypothetical exogenous HIV. However, stating simply that “HIV
does not exist” is an incomplete statement that fails to explain the
complexity of HIV/AIDS research. To that statement, one should
always add that HERVs have heavily interfered with HIV/AIDS
research in a way that cannot be ignored. Adequate understanding of
HERVs as confounding factors opens the way to a better, more
objective analysis ofAIDS research.
Finally, the question as to whether HIV exists, or of whether
researchers have been studying a harmless passenger virus, is a
question that should be subject to open debate and careful
consideration of scientific evidence or lack thereof. Alternative
explanations for findings should be decided by the scientific
evidence, not by consensus. The advancement of our understanding
ofAIDS demands nothing less.
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