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Abstract

Hemophilia-AIDS has been interpreted in terms of two hypotheses: the foreign-protein-AIDS hypothesis and
the Human Immunodeficiency Virus (HIV)-AIDS hypothesis. The foreign-protein-AIDS hypothesis holds that
proteins contaminating commercial clotting factor VIII cause immunosuppression. The foreign-protein hypothesis,
but not the HIV hypothesis, correctly predicts seven characteristics of hemophilia-AIDS: 1) The increased life
.pan of American hemophiliacs in the two decades before 1987, although 75% became infected by HIV —
because factor VIII treatment, begun in the 1960s, extended their lives and simultaneously disseminated harmless
HIV. After 1987 the life span of hemophiliacs appears to have decreased again, probably because of widespread
treatment with the cytotoxic anti-HIV drug AZT. 2) The distinctly low, 1.3—2%, annual AIDS risk of hemophiliacs,
compared to the higher 5-6% annual risk of intravenous drug users and male homosexual aphrodisiac drug users
— because transfusion of foreign proteins is less immunosuppressive than recreational drug use. 3) The age
bias of hemophilia-AIDS, i.e. that the annual AIDS risk increased 2-fold for each 10-year increase in age —
because immunosuppression is a function of the lifetime dose of foreign proteins received from transfusions. 4)
The restriction of hemophilia-AIDS to immunodeficiency diseases — because foreign proteins cannot cause non-
immunodeficiency AIDS diseases, like Kaposi’s sarcoma. 5) The absence of AIDS diseases above their normal
background in sexual partners of hemophiliacs — because transfusion-mediated immunotoxicity is not contagious.
6) The occurrence of immunodeficiency in HIV-free hemophiliacs — because foreign proteins, not HIV, suppress
their immune system. 7) Stabilization, even regeneration, of immunity of HIV-positive hemophiliacs by long-term
treatment with pure factor VIIL. This shows that neither HIV nor factor VIII plus HIV are immunosuppressive by
themselves. Therefore, AIDS cannot be prevented by elimination of HIV from the blood supply and cannot be
rationally treated with genotoxic antiviral drugs, like AZT. Instead, hemophilia-AIDS can be prevented and has
even been reverted by treatment with pure factor VIIIL.

1. The drug- and hemophilia-AIDS epldemlcs in
America and Europe

About 30 previously known diseases are now called
AIDS if they occur in the presence of antibody against
human immunodeficiency virus (HIV) (Institute of
Medicine, 1988; Centers for Disease Control and Pre-
vention, 1992). These diseases are thought to be conse-
quences for an acquired immuno deficiency syndrome
and hence are grouped together as AIDS (Institute of
Medicine, 1988). From its beginning in 1981, AIDS
has been restricted in America and Europe to specific
risk groups (Centers for Disease Control, 1986; World
Health Organization, 1992b). Currently, over 96% of

all American AIDS cases come from AIDS risk groups,
rather than from the general population (Centers for
Disease Control, 1993). These include over 60% male
homosexuals who have been long-term oral users of
psychoactive and aphrodisiac drugs, 33% mostly het-
erosexual, intravenous drug users and their children,

2% transfusion recipients, and about 1% hemophiliacs

(Duesberg, 1992a; Centers for Disease Control, 1993).
Altogether, about 90% of all American and European
AIDS patients are males (World Health Organization,
1992a; Centers for Disease Control, 1993).

Each risk group has specific AIDS diseases. For
example, Kaposi’s sarcoma is almost exclusively seen
in male homosexuals, tuberculosis is common in intra-
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venous drug users, and pneumonia and candidiasis are
virtually the only AIDS diseases seen in hemophiliacs
(Duesberg, 1992a).

In view of these epidemiological and clinical crite-
ria, American and European AIDS has been interpreted
alternatively as an infectious and a non-infectious epi-
demic by the following hypotheses:

1) The virus-AIDS hypothesis. This hypothesis pos-
tulates that all AIDS is caused by the retrovirus HIV,
and thus an infectious epidemic. The inherent danger
of a transmissable disease quickly promoted the HIV
hypothesis to the favorite of ‘responsible’ health care
workers, scientists and journalists (Booth, 1988). For
example, a columnist of the New York Times wrote
in July 1994 that all non-HIV AIDS science is ‘cru-
elly irresponsible anti-science’ (Lewis, 1994). And
the retrovirologist David Baltimore warned in Nature
“There is no question at all that HIV is the cause of
AIDS. Anyone who gets up publicly and says the oppo-
site is encouraging people to risk their lives’. (Macil-
wain, 1994).

Moreover, the U.S.” Centers for Disease Control
(CDC) have favored the HIV-AIDS hypothesis from
the beginning (Centers for Disease Control, 1982;
Shilts, 1985; Centers for Disease Control, 1986;
Booth, 1988; Oppenheimer, 1992), because — accord-
ing to Red Cross official Paul Cumming in 1983 — ‘the
CDC increasingly needs a major epidemic to justify its
existence’ (Associated Press, 1994). Indeed, there has
been no viral or microbial epidemic in the U.S. and
Europe since polioin the 1950s. All infectious diseases
combined now account for less than 1% of morbidi-
ty and mortality in the Western World (Cairns, 1978).
And the control of infectious diseases is the primary
mission of the CDC.

2) The drug-AIDS hypothesis. This hypothesis holds
that AIDS in the major risk groups is caused by
group-specific, recreational drugs and by anti-HIV
therapy with cytocidal DNA chain terminators, like
AZT, and is thus not infectious (Lauritsen & Wil-
son, 1986; Haverkos & Dougherty, 1988; Duesberg,
1991, 1992a; Oppenheimer, 1992). The drug-AIDS
hypothesis was favored by many scientists, includ-
ing some from the CDC, before the introduction
of the HIV-AIDS hypothesis in 1984 (Marmor et
al., 1982; Mathur-Wagh et al., 1984; Haverkos
et al., 1985, Mathur-Wagh, Mildvan & Senie,
1985; Newell et al., 1985; Haverkos & Dougher-
ty, 1988; Duesberg, 1992a; Oppenheimer, 1992).

3) The foreign-protein-hemophilia AIDS hypothesis.
This hypothesis holds that hemophilia-AIDS is caused
by the long-term transfusion of foreign proteins con-
taminating factor VIII and other clotting factors and
thus not infectious. This hypothesis also preceded the
virus hypothesis and has coexisted with it, despite
the rising popularity of the HIV hypothesis (see Sec-
tion 3).

" The infectious and non-infectious AIDS hypothe-
ses indicate entirely different strategies of AIDS pre-
vention and therapy. Here we analyze the cause
of hemophilia-AIDS in the lights of the HIV-AIDS
hypothesis and the foreign-protein-AIDS hypothesis.
The hemophiliacs provide the most accessible group
to test AIDS hypotheses of infectious versus non-
infectious causation. This is because the time of infec-
tion via transfusion can be estimated more accurately
than HIV infection from sexual contacts, and because
the role of treatment-related AIDS risks can be con-
trolled and quantitated much more readily than AIDS
risks due to the consumption of illicit, recreational
drugs.

2. The HIV-AIDS hypothesis

The HIV hypothesis claims that AIDS began to appear
in hemophiliacs in 1981 (Centers for Disease Con-
trol, 1982) because (i) hemophiliacs were accidentally
infected via transfusions of factor VIII contaminat-
ed with HIV since the 1960s, when widespread pro-
phylactic factor VIII treatment began (but no longer
after 1984 when HIV was eliminated from the blood
supply) and because (ii) AIDS is currently assumed
to follow HIV infection on average only after 10
years (Centers for Disease Control, 1986; Institute of
Medicine, 1988; Chorba et al., 1994). Indeed, about
15,000 of the 20,000 American hemophiliacs, or 75%,
are HIV antibody-positive from transfusions of HIV-
contaminated clotting factors received before HIV was
detectable (Tsoukas et al., 1984; Institute of Medicine
and National Academy of Sciences, 1986; Sullivan et
al., 1986; McGrady, Jason & Evatt, 1987; Institute
of Medicine, 1988; Koerper, 1989). Contamination of
factor VIII with HIV reflects the practice, developed in
the 1960s and 1970s, of preparing factor VIII and other
clotting factors from blood pools collected from large
numbers of donors (Aronson, 1983; Koerper, 1989;
Chorba et al., 1994).



The HIV hypothesis claims that 2,214 Ameri-
can hemophiliacs developed AIDS-defining diseases
between 1982 and the end of 1992 because of HIV
(Centers for Disease Control, 1993). However, this
corresponds only to a 1.3% annual AIDS risk, i.e. 201
cases per 15,000 HIV-positive hemophiliacs per year.
(Note that the non-age adjusted annual mortality of an
American with a life expectancy of 80 years is 1.2%).
Further, the HIV-AIDS hypothesis claims that the mor-
tality of hemophiliacs has increased over 2-fold in the
3-year period from 1987 to 1989 compared to peri-
ods from 1968 to 1986, although infection with HIV
via transfusions had already been halted with the HIV-
antibody test in 1984 (Chorba et al., 1994).

HIV is thought to cause immunodeficiency by
killing T-cells, but paradoxically only after the virus
has been neutralized by antiviral immunity, and only on
average 10 years after infection (Institute of Medicine,
1988; Duesberg, 1992a; Weiss, 1993). However, HIV,
like all other retroviruses, does not kill T-cells or any
other cells in vitro; in fact, it is mass-produced for the
HIV antibody test in immortal T-cell lines (Duesberg,
1992a). Moreover, the basis for the 10-year latent
period of the virus, which has a generation time of
only 24-48 h, is entirely unknown (Duesberg, 1992a;
Weiss, 1993; Fields, 1994). It is particularly paradox-
ical that the loss of T-cells in hemophiliacs over time
does not correspond to viral activity and abundance.
No T-cells are lost prior to antiviral immunity, when
the virus is most active (Duesberg, 1993a; Piatak et
al., 1993). Instead, most T-cells are lost when the virus
is least active or latent in hemophiliacs (Phillips et al.,
1994a) and other risk grous (Duesberg, 1992a; 1993a,
1994; Piatak et al., 1993; Sheppard, Ascher & Krowka,
1993), namely after it is neutralized by antiviral immu-
nity (a positive HIV-antibody test). Indeed, there are
healthy, HIV-antibody positive persons in which 33 to
43 times more cells are infected by latent HIV than in
AIDS patients (Simmonds et al., 1990; Bagasra et al.,
1992; Duesberg, 1994). Even Gallo, who claims cred-
it for the HIV-AIDS hypothesis (Gallo et al., 1984),
has recently acknowledge: ‘I think that if HIV is not
being expressed and not reforming virus and repli-
cating, the virus is a dud, and won’t be causing the
disease . . . nobody is saying that indirect control of the
virus is not important . . .’ (Jones, 1994).

_There is also no explanation for the profound para-
doxes that AIDS occurs only after HIV is neutralized
and that antiviral immunity does not protect against
AIDS, although this immunity is so effective that
free virus is very rarely detectable in AIDS patients
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(Duesberg, 1990, 1992a, 1993a; Piatak et al., 1993).
Thehigh efficiency of this antiviral immunity is the rea-
son that leading AIDS researchers had notorious dif-
ficulties in isolating HIV from AIDS patients (Weiss,
1991; Cohen, 1993).

All of the above associations between HIV and
AIDS support the hypothesis that HIV is a passenger
virus, instead of the cause of AIDS (Duesberg, 1994).
A passenger virus differs from one that causes a disease
in three criteria:

1) The time of infection by the passenger virus is unre-
lated to the initiation of the disease. For example,
the passenger may infect 10 years prior to, or just
immediately before, initiation of the disease — just
as HIV does in AIDS.

2) The passenger virus may be active or passive dur-
ing the disease, i.e. the primary disease is not influ-
enced by the activity of the passenger virus or the
number of virus-infected cells, as is the case for
HIV in AIDS. :

3) The disease may occur in the absence of the pas-
senger virus. In the case of AIDS, over 4621 HIV-
free AIDS cases have been clinically diagnosed
(Duesberg, 1993b; see also Section 4.6).
Therefore, HIV meets each of the classical criteria

of a passenger virus — exactly (Duesberg, 1994).

Moreover, since HIV is not active in most AIDS
patients, and often more active in healthy carriers than
in AIDS patients (Duesberg, 1993a, 1994; Piatak et
al., 1993), and since AIDS patients with and with-
out HIV are clinically identical (Duesberg, 1993b),
HIV is in fact only a harmless passenger virus. It is
harmless, because it does not contribute secondary dis-
eases to AIDS pathogenicity, as for example pneumo-
cystis pneumonia, candida or herpes virus do. These
microbes each cause typical AIDS-defining oppor-
tunistic infections. But HIV does not appreciably
affect the pathogenicity of AIDS as HIV-free and HIV-
positive AIDS cases are clinically indistinguishable
(Duesberg, 1993b, 1994). Likewise, there is no clin-
ical distinction between AIDS cases in which HIV is
active and those in which itis totally latent and restrict-
ed to very few cells (Duesberg, 1993a; Piatak et al.,
1993).

Thus, despite enormous efforts in the last 10 years,
there is no rational explanation for viral pathogenesis,
and the virus-AIDS hypothesis stands unproved (Weiss
& Jaffe, 1990; Duesberg, 1992a; Weiss, 1993; Fields,
1994). Above all, the hypothesis has failed to make
any verifiable predictions, the acid test of a scientific
hypothesis. For example, the predicted explosion of
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AIDS into the general population, or among female
prostitutes via sexual transmission of HIV, or among
health care workers treating AIDS patients via par-
enteral transmission did not occur (Duesberg, 1992a,
1994).

As yet, the hypothesis is supported only by cir-
cumstantial evidence, i.e. correlations between the
occurrence of AIDS and antibodies against HIV in
AIDS patients (Blattner, Gallo & Temin, 1988; Insti-
tute of Medicine, 1988; Weiss & Jaffe, Weiss, 1993).
However, because AIDS is defined by correlation
between diseases and antibodies against HIV (Insti-
tute of Medicine, 1988), the relevance of the correla-
tion argument for AIDS etiology has been challenged
(Duesberg, 1992a, 1993b, 1994; Thomas Jr., Mullis
& Johnson, 1994). States Mullis, at a London Sunday
Times Nobel Laureate lecture in 1994, ‘Any postgradu-
ate student who had written a convincing paper demon-
strating that HIV ‘causes’ AIDS would ... have pub-
lished ‘the paper of the century’ . (Dickson, 1994).

In view of the circularity of the correlation argu-
ment, the apparent transmision of AIDS to hemophili-
acs via transfusion of HIV-infected blood or factor VIII
has been cited as the most direct support for the virus-
AIDS hypothesis (Blattner, Gallo & Temin, 1988;
Institute of Medicine, 1988; Weiss & Jaffe, 1990;
Weiss, 1993). However, the HIV-hemophilia-AIDS
hypothesis is weakened by the extremely long inter-
vals between infection and AIDS, averaging between
10 years (Institute of Medicine, 1988) and 35 years,
(Duesberg, 1992a; Phillips et al., 1994b) compared
to the short generation time of HIV which is only 24
to 48 h (see Section 4.2). During such long intervals
other risk factors could have caused AIDS diseases,
particularly in hemophiliacs who depend on regular
transfusions of clotting factors for survival. The fact
that HIV is typically not more active, and often even
less active, in those who develop AIDS than in those
who are healthy, further weakens the HIV-hemophilia-
AIDS hypothesis (see above).

3. The foreign-protein-hemophilia-AIDS
hypothesis

Before the introduction of the HIV-AIDS hypothe-
sis, but after the introduction of prophylactic long-
term treatment of hemophilia with blood-derived clot-
ting factors had begun, numerous hematologists had
noticed immunodeficiency and corresponding oppor-
tunistic infections in hemophiliacs. Several of these

had advanced the foreign-protein-hemophilia-AIDS
hypothesis, which holds that the long-term transfu-
sion of foreign proteins contaminating commercial fac-
tor VIII, and possibly factor VIII itself, is the cause
of immunosuppression in hemophiliacs. Indeed, until
recently most commercial preparations of factor VIII
contained from 99% to 99.9% foreign, non-factor VIII
proteins (Brettler & Levine, 1989; Mannucci et al.,
1992; Seremetis et al., 1993; Gjerset et al., 1994).
According to the foreign-protein hypothesis immun-
odeficiency in hemophilia patients is proportional to
the lifetime dose of foreign proteins received (Meni-
tove et al., 1983; Madhok et al., 1986; Schulman,
1991).

Long before HIV had been discovered, it was
known empirically that ‘transfusion of patients under-
going renal transplantation is associated with improved
graft survival and it has been suggested that transfusion
is immunosuppressive in an as yet unidentified way’.
(Jones et al., 1983). The authors had cited this empiri-
cal knowledge to explain immunosuppression in eight,
and Pneumocystis pneumonia in six British hemophil-
iacs (Jones et al., 1983). A multicenter study inves-
tigating the immune systems of 1,551 hemophiliacs,
treated with factor VIII from 1975 to 1979, document-
ed lymphocytopeniain 9.3% and thrombocytopenia in
5% (Eyster et al., 1985). Further, the CDC reported
AIDS-defining opportunistic infections in hemophil-
iacs between 1968 and 1979, including 60% pneu-
monias and 20% tuberculosis (Johnson et al., 1985).
An American hematologist commented on such oppor-
tunistic infections in hemophiliacs, including two can-
didiasis and 66 pneumonia deaths that had occurred
between 1968 and 1979, ‘...it seems possible that
many of the unspecified pneumonias in hemophiliacs
in the past would be classified today as AIDS’ (Aron-
son, 1983).

In 1983, Gordon from the National Institutes of
Health noted that all hemophiliacs with immunodefi-
ciency identified by the CDC had received factor VIII
concentrate. While acknowledging the possibility of
a ‘transmissible agent’, Gordon argued that ‘repeated
administration of factor VIII concentrate from many
varied donors induces a mild disorder of immune dis-
regulation by purely immunological means, without
the intervention of infection’. (Gordon, 1983). Froebel
et al. also argued against the hypothesis that immun-
odeficiency in American hemophiliacs was due to a
virus, and suggested that it was due to treatments with
factor VIII because ‘Scottish patients with hemophil-
ia, most of whom had received no American factor



VIII concentrate for over two years, were found to
have immunological abnormalities similar to those in
their American counterparts. ..’ (Froebel et al., 1983).
Already in 1983 Menitove et al. described a correla-
tion between immunosuppression of hemophiliacs and
the amount of factor VIII received over a lifetime;
the more factor a hemophiliac had received the lower
was his T4/T8-cell ratio. Their data were found to be
‘consistent with the possibility that commercially pre-
pared lyophilized factor VIII concentrates can induce
an AIDS-like picture...’ (Menitove et al., 1983). Also
in 1983, Kessler et al. proposed that ‘ Repeated expo-
sure to many blood products can be associated with
development of T4/T8 abnormalities’ and ‘significant-
ly reduced mean T4/T8 ratios compared with age and
sex-matched controls’ (Kessler et al., 1983).

After the introduction of the HIV-AIDS hypothesis
in 1984, Ludlam et al. studied immunodeficiency in
HIV-positive and HIV-negative hemophiliacs and pro-
posed ‘that the abnormalities [low T4 to T8 cell ratios]
result from transfusion of foreign proteins’ (Carr et al.,
1984). Likewise, Tsoukas et al. concluded ‘These data
suggest that another factor, or factors, instead of, or in
addition to, exposure to HTLV-III [old term for HIV]
is required for the development of immunedysfunction
in hemophiliacs’ (Tsoukos et al., 1984).

In 1985 even the retrovirologist Weiss reported
‘the abnormal T-lymphocyte subsets are a result of
the intravenous infusion of factor VIII concentrates
per se, not HTLV-III infection’ (Ludlam et al., 1985).
Likewise, the hematologists Pollack et al. deduced
that, ‘Derangement of immune function in hemophil-
iacs results from transfusion of foreign proteins or a
ubiquitious virus rather than contracting AIDS infec-
tious agent’ (Pollack et al., 1985). The ‘AIDS infec-
tious agent” was a reference to HIV, because in 1985
HIV was extermely rare in blood concentrates out-
side the U.S., but immunodeficiency was observed in
Israeli, Scottish, and American hemophiliacs (Pollack
et al., 1985). A French AIDS-hemophilia group also
observed ‘...allogenic or altered proteins present in
factor VIII ...seem to play a role of immunocom-
promising agents’. They stated that ‘A correlation
between treatment intensity and immunologic distur-
bances was found in patients infused with factor VIII
preparations, irrespective of their positive or negative
LAV [HIV] antibody status’ (AIDS-Hemohilia French
Study Group, 1985). Likewise, Hollan et al. reported
in 1985 ‘an immunodeficiency independent of HTLV-
Il infection’ in Hungarian hemophiliacs (Hollan et al.,
1985).
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In 1986, Madhok et al. arrived at the conclu-
sion that ‘clotting factor concentrate impairs the cell
mediated immune response to a new antigen in the
absence of infection with HIV’ (Madhok et al., 1986).
Moreover, Jason et al. from the CDC observed that
‘Hemophiliacs with immune abnormalities may not
necessarily be infected with HTLV-III/LAY, since fac-
tor concentrate itself may be immune suppressive even
when produced from a population of donors not at
risk for AIDS’ (Jason et al., 1986). Sullivan et al.
deduced from a comprehensive study of hemophiliacs
that ‘hemophiliacs receiving commercial factor VIII
concentrate experience several stepwise incremental
insults to the immune system: alloantigens in factor
VIII concentrate [etc.] ...  (Sullivan et al., 1986).

In 1987, Sharp et al. commented that *Five out of
12 such patients had a mild T4 lymphocytopenia, and
this may have been related to parenteral administration
of large quantities of protein’. (Sharp et al., 1987). And
Aledort observed that *chronic recipients . . . of factor
VIII, factor IX and pooled products ... demonstrated
significant T-cell abnormalities regardless of the pres-
ence of HIV antibody’ (Aledort, 1988). Brettler and
Levine proposed in 1989 that ‘Factor concentrate itself,
perhaps secondary to the large amount of foreign-
protein present, may cause alterations in the immune
systems of hemophiliac patients’ (Brettler & Levine,
1989). And even Stehr-Green et al. from the CDC
conceded that foreign proteins were at least a cofactor
of HIV in immunosuppression: ‘Repeated exposure to
factor concentrate . . . could also account for more rapid
progression of HIV infection with age’. (Stehr-Green
etal., 1989).

Although Becherer et al. claimed in 1990 that
clotting factor does not cause immunodeficiency,
they showed that immunodeficiency in hemophiliacs
increases with'both the age and the cumulative dose of
clotting factor received during a lifetime (Becherer et
al., 1990). Likewise, Simmonds et al. observed in 1991
that even among HIV-positive hemophiliacs “The rate
of disease progression, as assessed by the appearance
or not of AIDS symptoms or signs within five years
of seroconversion, was related . . . to the concentration
of total plasma IgM before exposure to infection. ..’
(Simmonds et al., 1991). The hematologist Prince
noted in a review from 1992 that “‘When serum sam-
ples from these [immunodeficient hemophilia] patients
were tested for antibodies to HIV-1, it was found
that a sizable group of hemophilia patients, usual-
ly 25% to 40%, were seronegative for HIV-1°, and
‘... all found marked anergy, lack of response, in HIV-
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seronegative concentrate recipients. Taken together,
these findings were interpreted as evidence that clot-
ting factor concentrates suppressed the immunocom-
petence of recipients. ..’ (Prince, 1992).

In 1991, Schulman concluded that “immunosup-
pressive components in F VIII concentrates” cause
immunodeficiency not only in HIV-positive but also in
HIV-negative hemophiliacs (Schulman, 1991). Schul-
man had observed reversal of immunodeficiency and
thrombocytopenia in HIV-positive hemophiliacs treat-
ed with purified factor VIII, and that immunity “was
inversely correlated with the annual amount of factor
VIII infused” (Schulman, 1991).

At the same time several groups have reported that
T-cell counts are stabilized, or even increased in HIV-
positive hemophiliacs treated with factor VIII free of
foreign proteins (de Biasi et al., 1991; Hilgartner et al.,
1993; Seremetis et al., 1993; Goedert et al., 1994) (see
also Section 4.7). And in 1994, the editor of aids News,
published by the Hemophilia Council of California,
granted foreign proteins the role of a cofactor of HIV in
hemophilia AIDS with an editorial “Factor concentrate
is a Co-factor” (Maynard, 1994).

According to the foreign-protein hypothesis, anti-
bodies against HIV and against other microbes would
merely be markers of the multiplicity of transfusions
received (Evatt et al., 1984; Pollack et al., 1985;
Brettler et al., 1986; Sullivan et al., 1986; Koerp-
er, 1989). Since HIV has been a rare contaminant of
blood products, even before 1984, only those who have
received many transfusions would become infected.
The more immunosuppressive transfusions a person
has received, the more likely that person is to become
infected by HIV and other microbes contaminating fac-
tor VIII (see Section 4.6). For example, only 30% of
hemophiliacs who had received less than 400 units fac-
tor VIII per kg per year were HIV-positive, but 80%
of those who had received about 1000 units, and 93%
of those who had received over 2100 units per kg per
year were HIV-positive (Sullivan et al., 1986).

4. Predictions of the foreign-protein- and
HIV-AIDS hypotheses

Here we compare the HIV- and the foreign-protein-
AIDS hypotheses in terms of how well their predic-
tions can be reconciled with hemophilia-AIDS:

4.1 Mortality of hemophiliacs with and without HIV.
The virus-AIDS hypothesis predicts that the mortal-

ity of HIV-positive hemophiliacs will be higher than
that of matched HIV-free counterparts. Considering the
high, 75%-rate of infection of American hemophiliacs
by HIV since 1984, one would expect that the median
age of all American hemophiliacs would have signifi-
cantly decreased and that their mortality increased. The
HIV-AIDS hypothesis predicts that in 1994, at least one
10-year-latent-period after most American hemophil-
iacs were infected, over 50% of the 15,000 HIV-
positive American hemophiliacs would have devel-
oped AIDS or died from AIDS (Institute of Medicine,
1988; Duesberg, 1992a). But despite the many claims
that HIV causes AIDS in hemophiliacs (Centers for
Disease Control, 1986; Institute of Medicine, 1988;
Weiss & Jaffe, 1990; Chorba et al., 1994), there is not
a single controlled study showing that the morbidity or
mortality of HIV-positive hemophiliacs is higher than
that of HIV-negative controls matched for the lifetime
consumption of factor VIII.

Instead, the mortality of American hemophiliacs
has decreased and their median age has increased since
75% were infected by HIV. The median age of Ameri-
can hemophiliacs has increased from 11 years in 1972,
to 20 years in 1982, to 25 years in 1986, and to 27 years
in 1987, although 75% had become HIV antibody-
positive prior to 1984 (Institue of Medicine and Nation-
al Academy of Sciences, 1986; Koerper, 1989; Stehr-
Green et al., 1989). Likewise, their median age at death
has increased from about 40 to 55 years in the period
from 1968 to 1986 (Chorba et al., 1994).

Contrary to the HIV-AIDS hypothesis, one could
make a logical argument that HIV, instead of decreas-
ing the life span of hemophiliacs, has in fact increased
it. A more plausible argument suggests that the life
span of American hemophiliacs has increased as a con-
sequence of the widespread use of factor VIII that start-
ed in the late 1960s (see above). As predicted by the
foreign-protein hypothesis, the price for the extended
life span of hemophiliacs by treatment with commer-
cial factor VIII was immunosuppression due to the
long-term parenteral administration of large quantities
of foreign protein (see Section 4.2). Prior to factor VIII
therapy, most hemophiliacs died as adolescents from
internal bleeding (Koerper, 1989).

However, arecent CDC study reports that the mor-
tality of American hemophiliacs suddenly increased
2.5-fold in the period from 1987 to 1989, after it had
remained almost constant in the period from 1968 to
1986 (Chorba et al., 1994). Since American hemophil-
iacs became gradually infected via the introduction
in the 1960s of pooled factor VIII treatments until



1984, when HIV was eliminated from the blood supply
(see above), one would have expected first a gradual
increase in hemophilia mortality and then a rather steep
decrease. The increase in mortality would have fol-
lowed the increase of infections with a lag defined by
the time that HIV is thought to require to cause AIDS.
The presumed lag between HIV and AIDS has been
estimated at 10 months by the CDC in 1984 (Auerbach
et al., 1984) and at 10 years by a committee of HIV
researchers, including some from the CDC, in 1988
(Institute of Medicine, 1988). Therefore the sudden
increase in hemophilia deaths in 1987 is not compati-
ble with HIV-mediated mortality. Hemophilia mortal-
ity should have gradually decreased after 1984, when
HIV was eliminated from the blood supply, depending
on the lag period assumed between infection and AIDS.
Even if the lag period from HIV to AIDS were 10 years,
the mortality of hemophiliacs should have significant-
ly decreased by 1989, 5 years after new infections had
been stopped.

An obvious explanation for the chronological
inconsistency between infection of hemophiliacs with
HIV since the 1960s and the sudden increase in their
mortality 20 years later is the introduction of the cyto-
toxic DNA chain terminator AZT as an anti-HIV drug
in 1987. AZT has been recommended and prescribed
to symptomatic HIV carriers since 1987 (Fischl et al.,
1987; Richman et al., 1987) and to healthy HIV car-
riers with lower than 500 T-cells since 1988 (Volberd-
ing et al., 1990; Goldsmith et al., 1991; Phillips et
al., 1994b). Approximately 200,000 HIV antibody-
positives with and without AIDS diseases are cur-
rently prescribed AZT worldwide (Duesberg, 1992a).
According to a preliminary survey of hemophiliacs
from a national group, Concerned Hemophiliacs Act-
ing for Peer Strenght (CHAPS), 35 out of 35 HIV- pos-
itive hemophiliacs asked had taken AZT, and 20 out
of 35 who had taken AZT at some time were current-
ly on AZT (personal communication, Brent Runyon,
executive director of CHAPS, Wilmington, N.C.).

The DNA chain terminator AZT was developed
30 years ago to kill growing human cells for can-
cer chemotherapy. Because of its intended toxicity,
chemotherapy is typically applied for very limited peri-
ods of time, i.e. weeks or months, but AZT is now pre-
scribed to healthy HIV-positives indefinitely, despite
its known toxicity (Nussbaum, 1990; Volberding et
al., 1990). Indeed, AZT has been shown to be toxic
in HIV-positives and proposed as a possible cause of
AIDS diseases since 1991 (Duesberg, 1991, 1992c,
1992a, 1992b). Recently, the European “Concorde tri-
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al’ (Seligmann et al., 1994) and several other studies
have shown that, contrary to earlier claims, AZT does
not prevent AIDS (Oddone et al., 1993; Tokars et al.,
1993; Lenderking et al., 1994; Lundgren et al., 1994).
The Concorde trial even showed that the mortality
of healthy, AZT-treated HIV-carriers was 25% high-
er than that of placebo-treated controls (Seligmann et
al., 1994). Likewise, an American multicenter study
showed that the death risk of hemophiliacs treated with
AZT was 2.4 times higher, and that their AIDS risk
was even 4.5 times higher than that of untreated HIV-
positive hemophiliacs (Goedert et al., 1994). Thus, the
widespread use of AZT in HIV-positives could be the
reason for the sudden increase in hemophilia mortality
since 1987.

The AZT-hemophilia-AIDS hypothesis and the
foreign-protein-AIDS hypothesis both predict that
hemophilia-AIDS would stay constant or increase as
long as unpurified factor VIII is used and AZT is pre-
scribed to HIV-positive hemophiliacs. By contrast,
the HIV-AIDS hypothesis predicts that hemophilia-
AIDS should have decreased with time since 1984
when HIV was eliminated from the blood supply. The
HIV hypothesis further predicts that AIDS should have
decreased precipitously since 1989 when AZT was pre-
scribed as AIDS prevention to inhibit HIV.

But the decrease in hemophilia-AIDS predict-
ed by the HIV-AIDS hypothesis was not observed.
Instead, the data confirm the AZT-/foreign-protein-
AIDS hypotheses: The CDC reports 300 hemophilia
AIDS cases in 1988, 295 in 1989, 320 in 1990, 316 in
1991, 316in 1992 and, after broadening the AIDS def-
inition as of January 1993 (Centers for Disease Control
and Prevention, 1992), 1096 in 1993 (Centers for Dis-
ease Control, 1993; Centers for Disease Control and
Prevention, 1994; and prior HIV/AIDS Surveillance
reports).

4.2 Annual AIDS risk of HIV-positive hemophiliacs
compared to other HIV-positive AIDS risk groups. The
HIV-AIDS hypothesis predicts that the annual risk of
HIV-positive hemophiliacs would be the same as that
of other HIV-infected risk groups. One could in fact
argue that it should be higher, because the health of
hemophiliacs is compromised compared to AIDS risk
groups without congenital health deficiencies.

By contrast, the foreign-protein-AIDS hypothesis
makes no clear prediction about the annual AIDS risk
of hemophiliacs compared to drug-AIDS risk groups,
because the relative risks have not been studied and are
hard to quantitate.
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By the end of 1992, 2,214 American hemophiliacs
with AIDS were reported to the CDC (Centers for Dis-
ease Control, 1993; Chorba et al., 1994). Since there
are about 15,000 HIV-positive American hemophili-
acs, an average of only 1.3% (201 out of 15,000) have
developed AIDS annually between 1981 and 1992
(Tsoukas et al., 1984; Hardy et al., 1985; Institute of
Medicine and National Academy of Sciences, 1986;
Sullivan et al., 1986; Stehr-Green et al., 1988; Goed-
ert et al., 1989; Koerper, 1989; Morgan, Curran &
Berkelman, 1990; Gomperts, De Biasi & De Vreker,
1992). But after the inclusion of further diseases into
the AIDS syndrome (Institute of Medicine, 1988), and
the introduction of AZT as an anti-HIV drug, both in
1987, the annual AIDS risk of American hemophiliacs
appears to have stabilized at 2%, e.g. about 300 out of
15,000 per year until 1993 when the AIDS definition
was changed again (Centers for Disease Control, 1993)
(see Section 4.1).

Hemophilia-AIDS statistics from Germany are
compatible with American counterparts: about 50%
of the 6,000 German hemophiliacs are HIV-positive
(Koerper, 1989). Only 37 or ~ 1% of these devel-
oped AIDS-defining diseases during 1991 (Leonhard,
1992), and 186 or 1.5% annually during the four years
from 1988 to 1991 (Schwartlaender et al., 1992).

The 1.3% to 2% annual AIDS risk indicates that the
average HIV-positive hemophiliac would have to wait
for 25 to 35 years to develop AIDS diseases from HIV.
Indeed latent periods of over 20 years have just been
calculated for HIV-positive hemophiliacs based on the
loss of T-cells over time (Phillips et al., 1994b).

By contrast, the annual AIDS risk of the average,
HIV-positive American is currently 6%, because there
are now about 60,000 annual AIDS cases (Centers
for Disease Control, 1993) per 1 million HIV-positive
Americans (Curran et al., 1985; Centers for Disease
Control, 1992b; Duesberg, 1992a). This reflects the
annual AIDS-risks of the major risk groups, the male
homosexuals and intravenous drug users who make
up about 93% of all American AIDS patients (Centers
for Disease Control, 1993). The annual AIDS risks of
intravenous drug users (Lemp et al., 1990) and male
homosexuals appear to be the same, as both were esti-
mated at about 5-6% (Anderson & May, 1988; Lui et
al., 1988; Lemp et al., 1990) (Table 1).

In view of the compromised health of hemophili-
acs, it is surprising that the annual AIDS risk of HIV-
infected hemophiliacs is only 1.3% to 2% and thus 3-5
times lower than that of the average HIV-infected, non-
hemophiliac American or European (Table 1). Com-

menting on the relatively low annual AIDS risk of
hemophiliacs compared to that of homosexuals, the
hematologists Sullivan et al. noted that ‘The reasons
for this difference remain unclear’ (Sullivan et al.,
1986). Hardy et al. from the CDC also noted the dis-
crepancy in the latent periods of different risk groups.
“The magnitude of some of the differences in rates is
so great that even gross errors in denomination esti-
mates can be overcome” (Hardy et al., 1985). And
Christine Lee, senior author of the study that had esti-
mated latent periods of over 20 years from infection to
hemophilia AIDS (Phillips et al., 1994b), commented
on the paradox “It may be that hemophiliacs have got
that cofactor [of foreign blood contaminants], homo-
sexuals have got another cofactor, drug users have got
another cofactor, and they all have the same effect, so
that at the end of the day you get [approximately] the
same progression rate.” (Jones, 1994).

Thus, the 3-5-fold difference between the annual
AIDS risks of HIV-positive hemophiliacs and the oth-
er major risk groups is not compatible with the HIV
hypothesis. However, it can be reconciled with the
foreign-protein and drug-AIDS hypothesis (Duesberg, .
1992a, 1994), because different causes, i.e. drugs and
foreign proteins, generate AIDS diseases at different
rates.

4.3 The age bias of hemophilia-AIDS. The HIV-AIDS
hypothesis predicts that the annual AIDS risks of
HIV-positive hemophiliacs is independent of their age,
because virus replication is independent of the age of
the host. Predictions would have to be adjusted, how-
ever, by the hypothetical lag period between infection
and AIDS. If the average latent period from HIV to
AIDS is 10 months, as was postulated in 1984 (Auer-
bach et al., 1984), less than 10-month-old HIV-positive
hemophiliacs would have a lower probability of having
AIDS. If the average latent period from HIV to AIDS
is 10 years (Institute of Medicine, 1988; Lui et al.,
1988; Lemp et al., 1990; Weiss, 1993), HIV-positive
hemophiliacs under 10 years of age would have a low-
er probability of having AIDS. In other words, if the
time of infection is unknown, the annual AIDS risks
of HIV-positive hemophiliacs over 10 months or 10
years, respectively, would be independent of the age
of the HIV-positive hemophiliac.

By contrast, the foreign-protein hypothesis predicts
that the annual AIDS risk of HIV-positive and negative
hemophiliacs increases with age because immunosup-
pression is the result of the lifetime dose of proteins
transfused (Pollack et al., 1985; Brettler et al., 1986;
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Table 1. Annual AIDS risks of HIV-infected groups.

American/Europeanrisk group  annual AIDSin %  References

Hemophiliacs 1.3-2 see text

Male homosexuals 5-6 (Lui et al., 1988), (Anderson &
May, 1988), (Lemp et al., 1990)

Intravenous drug users 5-6 (Lui et al., 1988), (Anderson &

May, 1988), (Lemp et al., 1990)

Sullivan et al., 1986; Koerper, 1989) (see above). The
more years a hemophiliac has been treated with unpu-
rified blood products, the more likely he is to develop
immunodeficiency. Thus, the foreign-protein hypothe-
sis predicts that the annual AIDS risk of a hemophiliac
would increase with age.

Statistics show that the median age of hemophili-
acs with AIDS in the U.S. (Evatt et al., 1984; Koerper,
1989; Stehr-Green et al., 1989) and other countries
(Darby et al., 1989; Biggar and the International Reg-
istry of Seroconverters, 1990; Blattner, 1991) is about
5-15 years higher than the average age of hemophil-
iacs. In the U.S., the average age of hemophiliacs
was 20-27 years from 1980 to 1986, while that of
hemophiliacs with AIDS was 32-35 years (Evatt et al.,
1984; Koerper, 1989; Stehr-Green et al., 1989).

Likewise, the annual AIDS risk of HIV-positive
hemophiliacs shows a strong age bias. An internation-
al study estimated the annual AIDS risk of children
at 1% and that of adult hemophiliacs at 3% over a
5-year period of HIV-infection (Biggar and the Inter-
national Registry of Seroconverters, 1990). Inthe U.S.,
Goedert et al. reported that the annual AIDS risk of 1-
to 17- year-old hemophiliacs was 1.5%, that of 18-
and 34-year-old hemohiliacs was 3%, and that of 64-
year-old hemophiliacs was 5% (Goedert et al., 1989).
Goldsmith et al. reported that the annual T-cell loss
of hemophiliacs under 25 years was 9.5% and for
hemophiliacs over 25 years 17.5% (Goldsmith et al.,
1991).

Lee et al. reported that the annual AIDS risk of
hemophiliacs 11 years after HIV seroconversion was
31% under 25 years and 56% over 25 years (Lee et
al., 1991). They estimated that the relative risk of
AIDS increased 5-fold over 25 years. The same group
confirmed in 1994 that the annual AIDS risk of HIV-
positive hemophiliacs over 30 years is 2-times high-
er than in those under 15 years of age (Phillips et
al., 1994b). Stehr-Green et al. estimated that ‘... the

risk of AIDS increased two fold for each 10 year
increase in age after controlling for year of seroconver-
sion’. (Stehr-Green et al., 1989). Likewise, Fletcher
et al. reported a 4-fold higher incidence of AIDS in
hemophiliacs over 25 years of age than in those aged
5 to 13 years (Fletcher et al., 1992). Thus, the annual
AIDS risk of hemophiliacs increases about 2-fold for
each 10-year increase in age.

This confirms the foreign-protein hypothesis,
which holds that the cumulative dose of transfusions
received is the cause of AIDS-defining diseases among
hemophiliacs. According to the hematologist Koerper,
‘this may reflect lifetime exposure to a greater number
of units of concentrate ...’, and to Evatt et al., ‘This
age bias may be due to differences in duration of expo-
sure to blood products ... (Evatt et al., 1984; Koerp-
er, 1989). A recent study of HIV-free hemophiliacs is
directly compatible with the foreign-protein hypothe-
sis. The study showed that despite the absence of HIV
“with increasing age, numbers of CD4+CD45RA+
cells decreased and continued to do so throughout life”
(Fletcher et al., 1992).

By contrast, AIDS caused by an autonomous infec-
tious pathogen would be independent of the age of
the recipient because the replication cycle of viruses,
including HIV, is independent of the age of the host.
Thus the foreign-protein-AIDS hypothesis, rather than
the HIV-AIDS hypothesis, correctly predicts the age
bias of hemophilia-AIDS.

4.4 Hemophilia-specific AIDS diseases. The 30 AIDS
diseases fall into two categories, the microbial immun-
odeficiency diseases and the non-immunodeficiency
diseases, i.e. diseases that are neither caused by,
nor consistently associated with, immunodeficiency
(Duesberg, 1992a, 1994). Based on their annual inci-
dence in America in 1992, 61% of the AIDS diseases
were microbial immunodeficiency diseases, including
pneumocystis pneumonia, candidiasis, tuberculosis,
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etc., and 39% were non-immunodeficiency diseases,
including Kaposi’s sarcoma, lymphoma, dementia, and
wasting disease (Table 2) (Centers for Disease Control,
1993).

The virus-AIDS hypothesis predicts that the prob-
ability of all HIV-infected persons to develop a giv-
en immunodeficiency or non-immunodeficiency AIDS
disease is the same and independent of the AIDS risk
group. By contrast, the hypothesis that AIDS is caused
by drugs or by foreign proteins predicts specific dis-
eases for specific causes (Duesberg, 1992a).

In America, 99% of the hemophiliacs with AIDS
have immunodeficiency diseases, of which 70% are
fungal and viral pneumonias (Evatt et al., 1984;
Koerper, 1989; Papadopulos-Eleopulos et al., 1994).
Only one study reports that 1% of hemophiliacs with
AIDS had Kaposi’s sarcoma (Selik, Starcher & Cur-
ran, 1987). The small percentage of Kaposi’s sarcoma
may be due to aphrodisiac nitrite inhalants used by
male homosexual hemophiliacs as sexual stimulants
(Haverkos & Dougherty, 1988; Duesberg, 1992a).
There are no reports of wasting disease or demen-
tia in American hemophiliacs. An English study also
reported predominantly pneumonias and other immun-
odeficiency diseases among hemophiliacs, and also
three cases of wasting syndrome (Lee et al., 1991).
It appears that the AIDS diseases of hemophiliacs are
virtually all immunodeficiency diseases, whereas 39%
of the AIDS diseases of intravenous drug users and
male homosexuals are non-immunodeficiency diseases
(Table 2). Since AIDS diseases in hemophiliacs and
non-hemophiliacs are not the same, their causes can
also not be the same.

The almost exclusive occurrence of immunodefi-
ciency AIDS diseases among hemophiliacs is correctly
predicted by the foreign-protein-AIDS hypothesis, but

"not by the HIV-AIDS hypothesis. The prediction of
the HIV hypothesis, that the distribution of immunod-
eficiency and non-immunodeficiency diseases among
hemophiliacs is the same as in the rest of the American
AIDS population, is not confirmed.

4.5 Is hemophilia-AIDS contagious? The virus-AIDS
hypothesis predicts that AIDS is contagious, because
HIV is a parenterally and sexually transmitted virus. It
predicts that hemophilia-AIDS is sexually transmissi-
ble. Indeed, AIDS researchers claim that the wives of
hemophiliacs develop AIDS from sexual transmission
of HIV (Booth, 1988; Lawrence et al., 1990; Weiss
& Jaffe, 1990; Centers for Disease Control, 1992a,
1993). Further, the HIV-AIDS hypothesis predicts that

wives of hemophiliacs will develop the same AIDS
diseases as other risk groups.

The foreign-protein hypothesis predicts that AIDS
is not contagious and that the wives and sexual part-
ners of hemophiliacs do not contract AIDS from their
mates.

To test the hypothesis that immunodeficiency of
hemophiliacs is sexually transmissible, the T4 to T8-
cell ratios of 41 spouses and female sexual partners of
immunodeficient hemophiliacs were analyzed (Kreiss
et al., 1984). Twenty-two of the females had rela-
tionships with hemophiliacs with T-cell ratios below
1, and 19 with hemophiliacs with ratios of 1 and
greater. The mean duration of relationships was 10
years, the mean number of sexual contacts was 111
during the previous year, and only 12% had used con-
doms (Kreiss et al., 1984). Since the T-cell ratios of all
spouses were normal, averaging 1.68 — exactly like
those of 57 normal controls — the authors conclud-
ed that ‘there is no evidence to date for heterosexu-
al or household-contact transmission of T-cell subset
abnormalities from hemophiliacs to their spouses ...’
(Kreiss et al., 1984).

The CDC reports that between 1985 and 1992, 131
wives of American hemophiliacs were diagnosed with
unnamed AIDS diseases (Centers for Disease Control,
1993). If one considers that there have been 15,000
HIV-positive hemophiliacs in the U.S. since 1984 and
that one-third are married, then there are 5,000 wives
of HIV-positive hemophiliacs. About 16 of these wom-
en have developed AIDS annually during the 8 years
(131 :8) from 1985 to 1992. But these 16 annual AIDS
cases would have to be distinguished from the at least
80 wives of hemophiliacs that are expected to die per
year based on natural mortality. Considering the human
life span of about 80 years and that on average at least
1.6% of all those over 20 years of age die annually,
about 80 out of 5,000 wives over 20 would die natural-
ly per year. Thus, until controls show that among 5,000
HIV-positive wives of hemophiliacs 16 more than 80,
i.e. 96, die annually, the claim that wives of hemophil-
iacs die from sexual or other transmision of HIV is
unfounded speculation.

Moreover, it has been pointed out that all AIDS-
defining diseases of the wives of hemophiliacs are typ-
ically age-related opportunistic infections, including
81% pneumonia (Lawrence et al., 1990). Kaposi’s sar-
coma, dementia, lymphoma, and wasting syndrome
are not observed in wives of hemophiliacs (Lawrence
et al., 1990).



Table 2. AIDS defining diseases in the U.S. in 19922,

Immunodeficiencies Non-immunodeficiencies

429 pneumonia
17% candidiasis
12% mycobacterial,

20% wasting disease
9% Kaposi’s sarcoma
6% dementia

including 3% tuberculosis 4% lymphoma
8% cytomegalovirus
5% toxoplasmosis
5% herpesvirus
Total =61% Total = 39%

(> 61% due to overlap)

# = (Centers for Disease Control, 1993)

Again, the foreign-protein, but not the HIV hypoth-
esis, correctly predicts the non-contagiousness of
hemophilia-AIDS. It also predicts the specific spec-
trum of AIDS diseases in wives of hemophiliacs. By
contrast, the virus-AIDS hypothesis predicts the same
spectrum of AIDS diseases among wives of hemophil-
iacs as among the major risk groups (see Table 2).
It appears that the virus-AIDS hypothesis is claim-
ing normal morbidity and mortality of the wives of
hemophiliacs for HIV.

4.6 Immunodeficiency in HIV-positive and -negative
hemophiliacs. The HIV hypothesis predicts that
immunodeficiency is observed only in HIV-positive
hemophiliacs. By contrast, the foreign-protein hypoth-
esis predicts that immunodeficiency is a function of
the lifetime dose of transfusions received, and not
dependent on HIV or antibodies against HIV. The
foreign-protein hypothesis also predicts that HIV-
positive hemophiliacs are more likely to be immuno-
suppressed than HIV-negatives because HIV is a rare
contaminant of blood transfusion and thus is a marker
for the number of transfusions received (see Section 3,
and below) (Tsoukas et al., 1984; Ludlam et al., 1985;
Kreiss et al., 1986; Sullivan et al., 1986; Koerper,
1989; Fletcher et al., 1992).

Twenty-one studies, summarized in Table 3, have
observed 1,186 immunodeficient hemophiliacs, 416
of whom were HIV-free. Inmunodeficiency in these
studies was either defined by a T4 to T8-cell ratio of
about 1 or less than 1, compared to a normal ratio of 2,
or by other tests such as immunological anergy. Since
immunodeficiency was observed in the absence of HIV,
most of the studies listed in Table 3 have concluded
that immunodeficiency in hemophiliacs was caused by
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Table 3. Immunosuppression in HIV-negative and -positive
hemophiliacs.

Study HIV-negative = HIV-positive
1.) (Tsoukas et al., 1984 6/14 9/15
2.) (Carr et al., 1984) 18/53
3.) (Ludlam et al., 1985) 15
4.) (Moffat and Bloom, 23 23

1985)
5.) (AIDS-Hemophilia 33 55
French Study
Group, 1985)
6.) (Hollan et al., 1985) 30/104
7.) (Sullivan et al., 1986) 28 83
8.) Madhok et al., 1986) 9 10
9.) (Kreiss et al., 1986) 6/17 22/24

10.) (Gill et al., 1986) 8/24 30/32

11.) (Brettler et al., 1986) 4 38

12.) (Sharp et al., 1987) 5/12

13.) (Matheson et al., 1987) 5 3

14.) (Mahir et al., 1988) 6 5

15.) (Antonaci et al., 1988) 15 10

16.) (Aledort, 1988) 57 167

17.) (Jin et al., 1989) 12 7

18.) (Lang et al., 1989) 24 172

19.) (Jason et al., 1990) 31

20.) (Bechereretal.,, 1990) 74 136

21.) (Smith et al., 1993) 7

Totals 416 - 770

If two numbers are listed per category, the first reports immunode-
ficient and the second healthy plus immunodeficient hemophiliacs
per study group. In most studies immunodeficiency was expressed
by the T4/T8 cell ratio, in others by anergy. In a normal immune
system the T4/T8 cell ratio is about 2. In immunodeficient persons
it is about 1 or below 1. Studies which list both HIV-positive and
negative groups indicate that HIV-positives are more likely to be
immunodeficient than negatives. This is because HIV is a marker
for the number of transfusions received, and transfusion of foreign
proteins causes immunodeficiency (see Sections 3 and 4.6).

transfusion of factor VIII and contaminating proteins.
According to the first of Koch’s postulates (Merriam-
Webster, 1965), the absence of a microbe, i.e. HIV,
from a disease excludes it as a possible cause of that
disease. Thus, transfusion of foreign protein, not the
presence of HIV, emerges as the common denominator
of all hemophiliacs with immunodeficiency.
Nevertheless, several of the controlled studies list-
ed in Table 3, which compare HIV-negative to HIV-
positive hemophiliacs, have shown that immunode-
ficiency is more often associated with HIV-positives
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than with negatives. Although some studies did not
report immunodeficiency in HIV-positives, Table 3
lists 770 HIV-positives and 416 HIV-negatives per
1,186 immunodeficient hemophiliacs. In view of this,
one could argue that HIV is one of several possible
causes of immunodeficiency.

However, some of the investigators listed in Table
3 (Tsoukas et al., 1984; Ludlam et al., 1985; Kreiss et
al., 1986; Madhok et al., 1986; Sullivan et al., 1986)
and others who have not performed controlled stud-
ies (Koerper, 1989) have proposed that HIV is just a
marker for the number of transfusions received (Sec-
tion 3). As a rare contaminant of factor VIII, HIV has
in fact been a marker for the number of transfusions
received before it was eliminated from the blood sup-
ply in 1984, just like hepatitis virus infection was a
marker of the number of transfusions received until it
was eliminated from the blood supply earlier (Anony-
mous, 1984; Koerper, 1989). According to Kreiss
et al., ‘seropositive hemophiliac subjects, on aver-
age, had been exposed to twice as much concentrate
... as seronegative[s]’ (Kreiss et al., 1986). Sullivan et
al. also reported that ‘Seropositivity to LAV/HTLV-
III (HIV) was 70% for the hemophiliac population
and ... varied directly with the amount of factor VIII
received’ (see Section 3) (Sullivan et al., 1986). More
recently, Schulman reported that ‘a high annual con-
sumption’ of factor VIII concentrate ‘predisposed’ to
HIV-seroconversion (Schulman, 1991), and Fletch-
er et al. described a positive ‘relationship between
the amount of concentrate administered and anti-HIV
prevalence rate . . . (Fletcher et al., 1992).

The chronology of studies investigating immunod-
eficiency in HIV-free hemophiliacs faithfully reflects
the popularity of the HIV hypothesis: the more pop-
ular the HIV hypothesis became over time the few-
er studies investigated immunodeficiency in HIV-free
hemophiliacs. Indeed, most of the controlled studies
investigating the role of HIV in immunodeficiency of
HIV-positive and matched HIV-negative hemophiliacs
were conducted before the virus hypothesis became
totally dominant in 1988 (Institute of Medicine, 1988),
namely between 1984 and 1988 (Table 3). The studies
by Jin, Cleveland and Kaufman, and Lang et al., both
dated 1989, and the studies by Becherer et al. and by
Jason et al., both dated 1990, all described data col-
lected before 1988 (Table 3). After 1988 the question
whether HIV-free hemophiliacs developed immunod-
eficiency became increasingly unpopular. As a result,
only a few studies have described immunodeficiency
in HIV-free hemophiliacs.

For example, Schulman reported “‘worrisome evi-
dence of similar immunological disturbances has been
observed, albeit to a lesser degree, in anti-HIV-
negative hemophiliacs’ and that immunodeficiency in
hemophiliacs ‘correlates more strongly with annual
consumption of factor concentrates than with HIV
status’ (Schulman, 1991). Fletcher et al. published
a median T4/T8-cell ratio of 1.4, with a low 10-
percentile of 0.8, in a group of 154 HIV-free hemophil-
iacs, and also showed a steady decline of T-cell counts
with treatment years (Fletcher et al., 1992). Likewise,
Hassett et al. reported that ‘patients with hemophilia A
without human immunodeficiency virus type 1 (HIV-1)
infection have lower CD4* counts and CD41/CD8+
ratios than controls’ (Hassett et al., 1993). The study
observed an average T4/T8-cell ratio of 1.47 in a group
of 307 HIV-free hemophiliacs, differing over 50 years
in age, compared to an average of 1.85 in normal con-
trols. Unlike others Hassett et al. attributed the lowered
CD4% counts to a hemophilia-related disorder rather
than to foreign proteins, but like others they attributed
increased CD8* counts to treatment with commercial
factor VIII. However, Fletcher et al.’s and Hassett et
al.’s practice of averaging immunodeficiency markers
of large numbers of people, differing over 50 years in
age, obscures how far the immunity of the longest, and
thus most treated cases had declined compared to cases
which have received minimal treatments.

Since the authors of these studies did not report the
life time dosage of factor VIII treatments of HIV-free
hemophiliacs, a correlation between foreign-protein
dosage and immunosuppression cannot be determined.
On the contrary, averaging immunodeficiency param-
eters of newcomers and long-term treatment recipients
obscures the relationship between the lifetime dosage
of factor VIII and immunosuppression.

Moreover, the CDC reported 7 HIV-free hemophil-
iacs with AIDS (Smith et al., 1993). This study was one
of a package that proposed to set apart HIV-free AIDS
from HIV-positive AIDS with the new term idiopathic
CD4 lymphocytopenia. The goal of these studies was to
save the virus-AIDS hypothesis, despite the presence
of HIV-free AIDS (Duesberg, 1993b, 1994; Fauci,
1993). Nevertheless all of the 7 HIV-free hemophil-
iacs met one or more criteria of the CDC’s clinical
AIDS definition from 1993 (Centers for Disease Con-
trol and Prevention, 1992), e.g. they all had less than
300 T-cells per microliter (range from 88 to 296), and
three also had AIDS defining diseases such as herpes
and thrombocytopenia (Smith et al., 1993).



The occurence of immunodeficiency in HIV-free
hemophiliacs demonstrates most directly that long-
term transfusion of foreign proteins contaminating fac-
tor VIII is sufficient to cause immunodeficiency in
hemophiliacs. To prove the foreign-protein hypothe-
sis it would be necessary to show that treatment of
HIV-positive hemophiliacs with pure factor VIII does
not cause immunodeficiency. It is shown below that
this is actually the case.

4.7 Stabilization, even regeneration of immunity of
HIV-positive hemophiliacs by treatment with pure fac-
tor VIII. Commercial preparations of factor VIII con-
tain between 99% and 99.9% non-factor VIII proteins
(Eyster & Nau, 1978; Brettler & Levine, 1989; Gjerset
et al., 1994; Mannucci et al., 1992; Seremetis et al.,
1993). The foreign-protein-hemophilia-AIDS hypoth-
esis predicts that long-term transfusion with commer-
cial factor VIII would be immunosuppressive, because
of the presence of contaminating proteins. Further, it
predicts that pure factor VIII, containing 100- to 1,000-
times less foreign protein per functional unit, may not
be immunosuppressive.

Several studies have recently tested whether the
impurities of factor VIII or factor VIII by itself
are immunosupressive in HIV-positive hemophiliacs.
De Biasi et al. showed that over a period of two
years the average T-cell counts of ten HIV-positive
hemophiliacs treated with non-purified, commercial
factor VIII declined two-fold, while those of matched
HIV-positive controls treated with pure factor VIII
remained unchanged. Moreover, four out of six aner-
gic HIV-positive patients treated with purified factor
VIII recovered immunological activity (de Biasi et
al., 1991). Goldsmith et al. also found that the T-cell
counts of 13 hemophiliacs treated with purified factor
VIII remained stable for 1.5 years (Goldsmith ef al.,
1991). Seremetis et al. have confirmed and extended
de Biasi et al.’s conclusion by establishing that the T-
cells of HIV-positive hemophiliacs were not depleted
after treatment with pure factor VIII for three years
(Seremetis et al., 1993). Indeed, the T-cell counts of
14 out of 31 HIV-positive hemophiliacs increased up
to 25% over the three-year period of treatment with
purified factor VIII — despite infection by HIV. By
contrast, in the group treated with unpurified factor
VIII, the percentage of those with less than 200 T-cells
per ul increased from 7% at the beginning of the study
to 47% at the end.

Likewise Hilgartner al. reported individual increas-
es of T-cell counts of up to 50% in a group of 36 HIV-
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positive hemophiliacs treated with purified factor VIII
whose average T-cell count had declined 1% during 6
months (Hilgartner et al., 1993). Goedert et al. have
also reported that “T-cell counts fell less rapidly with
high purity products™ (Goedert et al., 1994). Moreover,
Schulman observed that four HIV-positive hemophili-
acs recovered from thrombocytopenia upon treatment
with pure factor VIII for 2-3 years, and others from
CD8-related immunodeficiency upon treatment for 6
months (Schulman, 1991).

However, despite the evidence that purified factor
VIII is beneficial in maintaining or even increasing T-
cell counts, several studies testing purified factor VIII
are ambiguous about its effectiveness in preventing or
treating AIDS (Goldsmith et al., 1991; Hilgartner et
al., 1993; Gjerset et al., 1994; Goedert et al., 1994;
Phillips et al., 1994a). Some of these studies have only
tested partially purified, i.e. 2—10 units/mg, instead of
highly purified, i.e. 2000-3000 units/mg, factor VIII
(Gjerset et al., 1994). But each of the studies that are
ambiguous about the benefits have also treated their
patients with toxic antiviral DNA chain terminators
like AZT. Indeed the study by de Biasi et al. was
the only one that has tested purified factor VIII in the
absence of AZT. The study by Seremetis et al. initially
called for no AZT, but later allowed it anyway. Thus
in all but one study, the potential benefits of highly
purified factor VIII have been obscured by the toxicity
of AZT (see Section 5.4).

It is concluded that treatment of HIV-positive
hemophiliacs with pure factor VIII provides lasting
stabilization of immunity, and even allows regenera-
tion of lost immunity. It follows that foreign proteins,
rather than factor VIII or HIV, cause immunosuppres-
sion in HIV-positive hemophiliacs.

5. Conclusions and discussion

Four criteria of proof have been applied to distinguish
between the virus and the foreign-protein hypothe-
sis of hemophilia-AIDS: (i) correlation, (ii) function
(Koch’s third postulate), (iii) predictions, (iv) thera-
py and prevention. Each of these criteria proved the
foreign-protein hypothesis valid and the HIV hypoth-
esis invalid.

5.1 Correlations between hemophilia-AIDS and the
long-term administration of foreign proteins or HIV.
Although correlation is not sufficient, it is neces-
sary to prove causation in terms-of Koch’s postulates
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(Merriam-Webster, 1965). The first of Koch’s postu-
lates calls for the presence of the suspected cause in
all cases of the disease, i.e. a perfect correlation; the
second calls for the isolation of the cause; and the third
for causation of the disease with the isolated causative
agent.

All hemophiliacs with immunodeficiency described
here have been subject to long-term treatment with for-
eign proteins contaminating factor VIII. This establish-
es a perfect correlation between foreign-protein trans-
fusion and hemophilia-AIDS, and fulfills Koch’s first
postulate.

By contrast, a summary of 21 separate studies
showed that 416 of 1,186 immunodeficient hemophil-
iacs were HIV-free (Table 3). Since HIV does not cor-
relate well with hemophilia-AIDS, it fails Koch’s first
postulate and is thus not even a plausible cause of
AIDS.

5.2 Foreign-protein hypothesis, but not HIV hypothe-
sis, meets Koch’s third postulate as cause of immunod-
eficiency. The fact that all hemophiliacs with immun-
odeficiency had been subject to long-term treatment
with foreign proteins, and that factor VIII treatment in
the absence of foreign proteins does not cause immune
suppression, and may even revert it, provides function-
al proof for the foreign-protein hypothesis. Thus, the
foreign-protein hypothesis meets Koch’s third postu-
late of causation.

Regeneration of immunity of HIV-positives by
treatment with pure factor VIII further indicates that
HIV by itself or in combination with factor VIII is not
sufficient for hemophilia-AIDS. Therefore, HIV fails
Koch’s third postulate as a cause of AIDS.

5.3 Foreign-protein hypothesis correctly predicts
hemophilia-AIDS and resolves paradoxa of HIV
hypothesis. The ability to make verifiable predic-
tions is the hallmark of a correct scientific hypoth-
esis. Application of the two competing hypotheses
to hemophilia-AIDS proved that the foreign-protein
hypothesis, but not the HIV hypothesis, correctly pre-
dicts seven characteristics of hemophilia-AIDS (see
Sections 4.1-4.7):

1) The increased life span of American hemophiliacs,
despite infection of 75% by HIV, due to factor VIII
treatment, that extended their lives and disseminat-

- ed harmless HIV;

2) the 3-5 times lower annual AIDS risk of hemophil-
iacs, compared to other AIDS risk groups;

3)the age bias of the annual AIDS risk of hemophili-
acs, increasing 2-fold for each 10-year increase in
age;

4) the restriction of hemophilia-AIDS to immuno-
deficiency-related AIDS diseases, setting it apart
from the spectrum of AIDS diseases in other risk
groups;

5) the non-contagiousness of hemophilia-AIDS, i.e.
the absence of AIDS diseases above their normal
background in sexual partners of hemophiliacs;

6) the occurrence of immunodeficiency in HIV-free,
factor VIII-treated hemophiliacs;

7) the stabilization, even regeneration, of immuni-
ty of HIV-positive hemophiliacs upon long-term
treatment with pure factor VIIIL
It follows that the foreign-protein hypothesis, but

not the HIV hypothesis, correctly predicts hemophilia-
AIDS. In addition, the foreign-protein hypothesis
resolves all remaining paradoxa of the HIV hypoth-
esis (see Section 2):

1) The failure of HIV neutralizing antibody to protect
against AIDS — because HIV is not the cause of
AIDS.

2) The non-correlation between the loss of T cells
and HIV activity — because foreign proteins rather
than HIV are immunotoxic.

3) The failure of HIV to kill T cells — because T cell
synthesis is suppressed by immunotoxic foreign
proteins.

4) The latent periods of 10 to 35 years between
HIV and hemophilia-AIDS — because the lifetime
dosage of foreign proteins, not HIV, causes AIDS.

5.4 Treatment and prevention of AIDS. The prevention
or cure of a disease, by eliminating or blocking the
suspected cause, provides empirical proof of causa-
tion.

(i) Drug-Treatment based on HIV hypothesis: On
the basis of the HIV hypothesis, AIDS has been treat-
ed since 1987 with anti-HIV drugs, such as the DNA
chain terminators AZT, ddl, etc. (Duesberg, 1992a).
The rationale of the AZT treatment is to prevent HIV
DNA synthesis at the high cost of inhibiting cellu-
lar DNA synthesis, the original target of AZT can-
cer chemotherapy (see above). However, not a single
AIDS patient has ever been cured with AZT. Since
1989, healthy HIV-positive hemophiliacs have also
been treated with DNA chain terminators in efforts
to prevent AIDS. But the alleged ability of AZT to
prevent AIDS has recently been discredited by several
large clinical trials (Oddone et al., 1993; Tokars et al.,



1993; Goedert et al., 1994; Lenderking et al., 1994;
Lundgren et al., 1994; Seligmann et al., 1994). More-
over, all studies of AZT treatments have confirmed
the unavoidable cytotoxicity of DNA chain termina-
tors (Duesberg, 1992; Oddone et al., 1993; Tokars et
al., 1993; Lenderking et al., 1994; Lundgren et al.,
1994; Seligmann et al., 1994). One study observed
a 25% increased mortality (Seligmann et al., 1994),
and another a 4.5-fold higher annual AIDS risk and a
2.4-fold higher annual death risk in AZT-treated HIV-
positive hemophiliacs compared to untreated controls
(Goedert et al., 1994).

The failure of AZT therapy to cure or prevent AIDS
indicates either that the drug is not sufficient to inhibit
HIV or that HIV is not the cause of AIDS. The lower
mortality and much lower incidence of AIDS defining
diseases among hemophiliacs not treated with AZT
compared to those treated indicates that AZT causes
AIDS-defining diseases and mortality. Thus, there is
currently no rational or empirical justification for AZT
treatment of HIV-positives with or without AIDS.

The apparent ability of AZT to cause AIDS defining
and other diseases in hemopbhiliacs is just one aspect
of the many roles that drugs play in the origin of AIDS
(see footnote).

(ii) Treatment based on foreign-protein hypothe-
sis: In the light of the foreign-protein hypothesis,
hemophiliacs have been treated with factor VIII freed

The drug-AIDS hypothesis, which applies to most American
and European AIDS cases other than hemophiliacs (see Section 1)
(Duesberg, 1992a), also derives support either from the absence of
AIDS, or from the stabilization of, or spontaneous recovery from
AIDS conditions in HIV-positives who don’t use drugs. For exam-
ple, in August 1993 there was no mortality during 1.25 years in a
group of 918 British HIV-positive homosexuals who had ‘avoided
the experimental medications on offer’, and chose to ‘abstain from
or significantly reduce their use of recreational drugs, including alco-
hol’ (Wells, 1993). Assuming a 10-year latent period from HIV to
AIDS, the virus AIDS-hypothesis would have predicted at least 115
(918/10 x 1.25) AIDS cases among 918 HIV-positives over 1.25
years. Indeed, the absence of mortality in this group over 1.25 years
corresponds to a minimal latent period from HIV to AIDS of over
1,148 (918 x 1.25) years. On July 1st 1994 there was still not a
single AIDS case in this group of 918 HIV-positive homosexuals
(J. Wells, London, pers. Comm.). Further, the T-cell counts of 197
(58% of 326) HIV-positive homosexuals remained constant over 3
years, despite the presence of HIV (Detels et al., 1988). These were
probably those in the cohort who did not use recreational drugs or
AZT. Moreover, it has been observed that the T-cells of 29% of
1,020 HIV-positive male homosexuals and intravenous drug users
even increased up to 22% per year over 2 years (Hughes et al.,
1994). These HIV-positives belonged to the placebo arm of an AZT
trial for AIDS prevention and thus were not intoxicated by AZT. It
is probable that the 29% whose T-cells increased despite HIV may
have given up or reduced immuno suppressive recreational drug use
in the hope that AZT would work.
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of foreign proteins. This treatment has provided lasting
stabilization of immunity in HIV-positive hemophili-
acs. Moreover, the long-term treatment of immunode-
ficient, HIV-positive hemophiliacs with purified factor
VIII has even regenerated lost immunity. Immunolog-
ical anergy has disappeared and the T-cells in HIV-
positive hemophiliacs have increased up to 25% in the
presence of pure factor VIII (see Section 4.7) (de Biasi
et al., 1991; Seremetis et al., 1993). Thus, therapeutic
benefits including AIDS prevention and even recovery
of lost immunity by omission of foreign proteins from
factor VIII lend credence to the foreign-protein-AIDS
hypothesis.

(iii) Two treatment hypotheses — and one treat-
ment dilemma: The failure to distinguish between two
alternative hypothetical AIDS causes, HIV and for-
eign proteins, has created a dilemma for contempo-
rary hemophilia treatment. For example, Goedert et
al. acknowledge that “CD4 count fell less rapidly with
high purity products” (Goedert et al., 1994). But since
they are also treating their patients with toxic AZT (see
Section 4.1), they observe that “F VIII related changes
in CD4 concentration may have little relevance to clin-
ical disease” (Goedert et al., 1994). Indeed the group
had published a rare comparison between the annual
AIDS- and death risks of hemophiliacs treated and not
treated with AZT which indicated that the AIDS risk
of AZT-treated hemophiliacs is 4.5-times and the death
risk 2.4-times higher than in untreated controls.

In order to reconcile the apparent benefits of puri-
fied factor VIII on T-cell counts with the apparent tox-
icity of simultaneous AZT treatment, they try to sepa-
rate T-cell loss from AIDS diseases. However, despite
non-immunodeficiency AIDS diseases (see Table 2,
Section 4.4), AIDS is defined as a T-cell deficiency
(Institute of Medicine and National Academy of Sci-
ences, 1986; Institute of Medicine, 1988) and dozens
of AIDS researchers have observed that ‘AIDS tends
to develop only after patients’ CD4 lymphocyte counts
have reached low levels . . .” (Phillips et al., 1994b).
Indeed, as of January 1993 the CDC defined less than
200 T-cells per pl as an AIDS disease (Centers for
Disease Control and Prevention, 1992), and sequen-
tial T-cell counts of hemophiliacs are used as a basis
to calculate their long-term survival (Phillips et al.,
1994b).

Because of their exclusive faith in the HIV-AIDS
hypothesis, readers of the study by Seremetis et al.
(Seremetis et al., 1993), which had demonstrated that
foreign proteins associated with factor VIII suppress
T-cell counts, have even proposed to “‘consider the
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use of high-purity factor VIII concentrates in non-
hemophiliac-HIV-positive patients’ as a treatment for
other AIDS patients, i.e. intravenous drug users and
homosexuals. Since hemophiliacs treated with pure
factor VIII did either not develop immunodeficiency
or even recovered lost immunity, they assumed, in
view of the HIV-hypothesis, that pure factor VIII must
inhibit HIV and thus would help all AIDS patients
(Schwarz et al., 1994).

The solution to the treatment dilemma can only
come from treatments that are each based only on
one hemophilia-AIDS hypothesis: To test the foreign-
protein hypothesis, two groups of hemophiliacs must
be compared that are matched for their life time dosage
of factor VIII, for their percentage of HIV-positives (for
their percentage and dosage of prior AZT treatment, if
applicable), and for their age. All AIDS-defining dis-
eases must be diagnosed in each group clinically for
the duration of the test. No anti-HIV treatments must
be performed. One group would be treated with puri-
fied factor VIII, the other with commercial factor VIII
contaminated with foreign proteins.

To test the HIV-AIDS hypothesis, two groups of
hemophiliacs must be compared that are matched for
their life time dosage of factor VIII treatment and their
age. The two groups must differ only in the presence
of antibody against HIV. Both groups would be treated
with the same factor VIII preparation. Only the HIV-
positive group would receive AZT. All compensatory
treatments of AZT recipients, e.g. blood transfusions to
treat for AZT-induced anemia, neutropenia or pancy-
topenia (Richman et al., 1987; Volberding et al., 1990;
Duesberg, 1992), would have to be recorded. During
the duration of the test, all AIDS-defining diseases
would each be recorded clinically in both groups.

The outcome of each treatment strategy, purified
factor VIII or AZT, would be determined based on
morbidity and mortality, including AZT morbidity and
mortality, and corrected for treatments compensating
for AZT toxicity. As yet, no controlled treatment stud-
ies based on a single AIDS hypothesis have been per-
formed.

Nevertheless, the study by de Biasi et al. (de Biasi
et al., 1991) and with reservations that by Seremetis
et al. (Seremetis et al., 1993) come close to the stated
criteria for a test of the foreign-protein hypothesis (Sec-
tion 4.7). Seremetis et al. initially excluded, but later
allowed AZT treatment. Both studies showed that puri-
fied factor VIII improved immunodeficiency (see ii).
However, since all subjects in these studies were HIV-
positive, one could indeed argue that the improvement

of those treated with purified factor VIII was due to a
cooperation between HIV and purified factor VIII.

The definitive treatment of immunodeficiency in
hemophiliacs, or of hemophilia-AIDS, could be only
as far away as the duration of one carefully controlled
treatment test.

Acknowledgements

I thank Siggi Sachs, Russell Schoch, and Jody
Schwartz (Berkeley) for critical reviews, and Robert
Maver (Overland Park, MO), Scott Tenenbaum, Robert
Garry (Tulane University, New Orleans), Jon Cohen
(Science, Washington DC) and Michael Verney-Elliot
(MEDITEL, London) for critical information. This
investigation was supported in part by the Council
for Tobacco Research, USA, and private donations
from Tom Boulger (Redondo Beach, CA, USA), Glenn
Braswell (Los Angeles, CA, USA), Dr. Richard Fisch-
er (Annandale, VA, USA), Dr. Fabio Franchi (Trieste,
Italy), Dr. Friedrich Luft (Berlin, Germany) and Dr.
Peter Paschen (Hamburg, Germany).

References

AIDS-Hemophilia French Study Group, 1985. Immunologic and
virologic status of multitransfused patients: Role of type and
origin of blood produets. Blood 66: 896-901.

Aledort, L.M., 1988. Blood products and immune changes: impacts
without HIV infection. Sem. Hematol. 25: 14-19.

Anderson, R. M. & R.M. May, 1988. Epidemiological parameters of
HIV transmission. Nature (London) 333: 514-519.

Anonymous, 1984. The cause of AIDS? Lancet i: 1053-1054.

Antonaci, S., E. Jirillo, D. Stasi, V. De Mitrio, M.R. La Via
& L. Bonomo, 1988. Immunoresponsiveness in hemophilia:
Lymphocyte-and Phagocyte-mediated functions. Diagn. Clin.
Immunol. 5: 318-325.

Aronson, D.L., 1983. Pneumonia deaths in haemophiliacs. Lancet
ii: 1023.

Associated Press, 1994. Red Cross knew of AIDS blood threat. San
Francisco Chronicle, May, 16.

Auerbach, D.M., W.W. Darrow, H.W. Jaffe & J.W. Curran, 1984.
Cluster of cases of the Acquired Immune Deficiency Syndrome
patients linked by sexual contact. Am. J. Med. 76: 487-492.

Bagasra, O., S.P. Hauptman, H.W. Lischner, M. Sachs & R.J. Pomer-
antz, 1992. Detection of human immunodeficiency virus type 1
provirus in mononuclear cells by in situ polymerase chain reac-
tion. N. Engl. J. Med. 326: 1385-1391.

Becherer, PR., M.L. Smiley, T.J. Matthews, K.J. Weinhold, C.W.
McMillan & G.C.I. White, 1990. Human immunodeficiency
virus-1 disease progression in hemophiliacs. Am. J. Hematol.
34:204-209.

Biggar, R.J. & the International Registry of Seroconverters, 1990.
AIDS incubation in 1891 HIV seroconverters from different
exposure groups. AIDS 4: 1059-1066.



Blattner, W.A., (1991). HIV epidemiology: past, present, and future.
FASEB J. 5: 2340-2348.

Blattner, W.A., R.C. Gallo & H.M. Temin, 1988. HIV causes AIDS.
Science 241: 514-515.

Booth, W., 1988. A rebel without a cause for AIDS. Science 239:
1485-1488.

Brettler, D.B., A.D. Forsberg, F. Brewster, J.L. Sullivan & P.H.
Levine, 1986. Delayed cutaneous hypersensitivity reactions in
hemophiliac subjects treated with factor concentrate. Am. J. Med.
81: 607-611.

Brettler, D.B. & PH. Levine, 1989. Factor concentrates for treatment
of hemophilia: which one to choose? Blood 73: 2067-2073.

Cairns, J., 1978. Cancer: Science and Society. W.H. Freeman and
Company, San Francisco.

Carr, R., E. Edmond, R.J. Prescott, S.E. Veitch, J.E. Peutherer &
C.M. Steel, 1984. Abnormalities of circulating lymphocyte sub-
sets in haemophiliacsin an AIDS-free population. Lanceti: 1431-
1434.

Centers for Disease Control, 1982. Pneumocystis carinii pneumonia
among persons with hemophiliaA. Morbid. Mort. Weekly Report
31:365-367.

Centers for Disease Control (eds), 1986. Reports on AIDS published
in the Morbidity and Mortality Weekly Report, June 1981 through
February 1986.

Centers for Disease Control and Prevention, 1994. HIV/AIDS
Surveillance Report, Year-end Edition 4: 1-33.

U.S. Dept. of Health and Human Services, National Technical Infor-
mation Service, Springfield, VA.

Centers for Disease Control, 1992a. HIV/AIDS Surveillance Report
— January Issue.

Centers for Disease Control, 1992b. The second 100,000 cases of
Acquired Immunodeficiency Syndrome — United States, June
1981-December 1991. Morbid. Mort. Weekly Report 41: 28-29.

Centers for Disease Control, 1993. HIV/AIDS Surveillance; year-
end edition. February: 1-23.

Centers for Disease Control and Prevention, 1992. 1993 revised
classification system for HIV infection and expanded surveillance
case definition for AIDS among adolescents and adults. Morb.
Mort. Weekly Rep. 41(No. RR17) 1-19.

Chorba, TL., R.C. Holman, T.W. Strine, M.J. Clarke & B.L. Evatt,
1994. Changes in longevity and causes of death among persons
with hemophilia A. Am. J. Hematol. 45: 112-121.

Cohen, J., 1993. Keystone’s blunt message: 11It’s the virus, stupid’.
Science 260: 292-293.

Curran, J.W., M.W. Morgan, A.M. Hardy, H.-W. Jaffe, W.W. Darrow
& W.R. Dowdle, 1985. The epidemiology of AIDS: current status
and future prospects. Science 229: 1352-1357.

Darby, S.C., C.R. Rizza, R. Doll, R.J.D. Spooner, .M. Stratton
& B. Thakrar, 1989. Incidence of AIDS and excess mortality
associated with HIV in haemophiliacs in the United Kingdom:
report on behalf of the directors of haemophilia centers in the
United Kingdom. Br. Med. J. 298: 1064-1068.

de Biasi, R., A. Rocino, E. Miraglia, L. Mastrullo & A.A. Quirino,
1991. The impact of a very high purity of factor VIII concen-
trate on the immune system of human immunodeficiency virus-
infected hemophiliacs: arandomized, prospective, two-year com-
parison with an intermediate purity concentrate. Blood 78: 1919-
1922.

Detels, R., PA. English, J.V. Giorgi, B.R. Visscher, J.L. Fahey,
IMG. Taylor, J.P. Dudley, P. Nishanian, A. Munoz, J.P. Phair,
B.F. Polk & C.R. Rinaldo, 1988. Patterns of CD4+ cell changes
after HIV-1 infection indicate the existence of a codeterminant
of AIDS. Journal of Acquired Immune Deficiency Syndromes 1:
390-395.

67

Dickson, D., 1994. Critic still lays blame for AIDS on lifestyle, not
HIV. Nature (London) 369: 434,

Duesberg, PH., 1990. Quantification of human immunodeficiency
virus in the blood. N. Engl. J. Med. 322: 1466.

Duesberg, PH., 1991. AIDS epidemiology: inconsistencies with
human immunodeficiency virus and with infectious disease. Proc.
Natl. Acad. Sci. USA 88: 1575-1579.

Duesberg, PH., 1992a. AIDS acquired by drug consumption and
other noncontagious risk factors. Pharmacology & Therapeutics
55:201-277.

Duesberg, PH., 1992b. HIV as target for zidovudine. Lancet 339:
551.

Duesberg, PH., 1992c. HIV, AIDS, and zidovudine. Lancet 339:
805-806.

Duesberg, PH., 1993a. HIV and AIDS. Science 260: 1705.

Duesberg, PH., 1993b. The HIV gap in national AIDS statistics.
Biotechnology 11: 955-956.

Duesberg, PH., 1994. Infectious AIDS — stretching the germ theory
beyond its limits. Int. Arch. Allergy Immunol. 103: 131-142.
Evatt, B.L., R.B. Ramsey, D.N. Lawrence, L.D. Zyla & J.W. Curran,
1984. The acquired immunodeficiency syndrome in patients with

hemophilia. Ann. Intern. Med. 100: 499-505.

Eyster, M.E. & M.E. Nau, 1978. Particulate material in antihe-
mophiliac factor (AHF) concentrates. Transfusion September—
October: 576-581. '

Eyster, M.E., D.A. Whitehurst, PM. Catalano, C.W. McMillan,
S.H. Goodnight, C.K. Kasper, J.C. Gill, L.M. Aledort, M.W.
Hilgartner, PH. Levine, J.R. Edson, W.E. Hathaway, J. M. Lusher,
EM. Gill, WK. Poole & S.S. Shapiro. Long-term follow-up of
hemophiliacs with lymphocytopeniaor thrombocytopenia. Blood
66: 1317-1320.

Fauci, A.S., 1993. CD4+ T-lymphocytopenia without HIV infection
—no lights, no camera, just facts. N. Engl. J. Med. 328: 429-431.

Fields, B.N., 1994. AIDS: time to turn to basic science: Nature
(London) 369: 95-96.

Fischl, M.A., D.D. Richman, M.H. Grieco, M.S. Gottlieb, PA.
Volberding, O.L. Laskin, J.M. Leedon, J.E. Groopman, D. Mild-
van, R.T. Schooley, G.G. Jackson, D.T. Durack, D. King & the
AZT Collaborative Working Group, 1987. The efficacy of azi-
dothymidine (AZT) in the treatment of patients with AIDS and
AIDS-related complex. N. Engl. J. Med. 317: 185-191.

Fletcher, M.A., J.W. Mosley, J. Hassett, G.F. Gjerset, J. Kaplan, J.W.
Parker, E. Donegan, J.M. Lusher, H. Lee & Transfusion Safety
Study Group, 1992. Effect of Age on Human Immunodeficien-
cy Virus Type 1-Induced Changes in Lymphocyte Populations
Among Persons with Congenital Clotting Disorders. Blood 80:
831-840.

Froebel, K.S., R. Madhok, C. Forbes, S.E. Lennie, G.D. Lowe &
R.D. Sturrock, 1983. Immunological abnormalities in haemophil-
ia: are they caused by American facter. VIII concentrate? Br. Med.
J.287:1091-1093. .

Gill, J.C., M.D. Menitove, PR. Anderson, J.T. Casper, S.G. Devare,
C. Wood, S. Adair, J. Casey, C. Scheffel & M.D. Mont-
gomery, 1986. HTLV-III serology in hemophilia: Relationship
with immunologic abnormalities. J. Pediatr. 108: 511-516.

Gjerset, G.F,, M.C. Pike, J.W. Mosley, J. Hassett, M.A. Fletcher,
E. Donegan, J.W. Parker, R.B. Counts, Y. Zhou, C.K. Kasper,
E.A. Operskalski & The Transfusion Safety Study Group, 1994.
Effect of Low- and Intermediate-Purity Clotting Factor Therapy
on Progression of Human Immunodeficiency Virus Infection in
Congenital Clotting Disorders. Blood 84: 1666-1671.

Goedert, J.J., C.M. Kessler, L. M. Aledort, R.J. Biggar, W.A. Andes,
G.C. White II, J.E. Drummond, K. Vaidya, D.L. Mann, M.E.
Eyster, M.V. Ragni, M.M. Lederman, A.R. Cohen, G.L. Bray,



68

P.S. Rosenberg, R.M. Friedman, M.W. Hilgartner, W.A. Blattner,
B. Kroner & M.H. Gail, 1989. A prospective study of human
immunodeficiency virus type 1 infection and the development of
AIDS in subjects with hemophilia. N. Engl. J. Med. 321: 1141-
1148.

Goedert, J.J.,, AR. Cohen, C.M. Kessler, S. Eichinger, S.V.
Seremetis, C.S. Rabkin, EJ. Yellin, P.S. Rosenberg & L.M. Ale-
dort, 1994. Risks of immunodeficiency, AIDS, and death related
to purity of factor VIII concentrate. Lancet 344: 791-792.

Goldsmith, J.M., J. Deutsche, M. Tang & D. Green, 1991. CD4 Cells
in HIV-1 Infected Hemophiliacs: Effect of Factor VIII Concen-
trates. Thromb. Haemost. 66: 415-419.

Gomperts, E.D., R. De Biasi & R. De Vreker, 1992. The Impact of
Clotting Factor Concentrates on the Immune System in Individ-
uals with Hemophilia. Transfus. Med. Rev. 6: 44-54.

Gordon, R.S., 1983. Factor VIII products and disordered immune
regulation. Lanceti: 991.

Hardy, AM.,, JR. Allen WM. Morgan & J.W. Curran, 1985. The
incidence rate of acquired immunodeficiency syndrome in select-
ed populations. J. Am. Med. Assoc. 253: 215-220.

Hassett, J., G.F. Gjerset, J.W. Mosley, M.A. Fletcher, E. Donegan,
J.W. Parker, R.B. Counts, L.M. Aledort, H. Lee, M.C. Pike &
Transfusion Safety Study Group, 1993. Effect on Lymphocyte
Subsets of Clotting Factor Therapy in Human Immunodeficien-
cy Virus-1-Negative Congenital Clotting Disorders. Blood 82:
1351-1357.

Haverkos, H.W. & J.A. Dougherty, (eds), 1988. Health Hazards
of Nitrite Inhalants. NIDA Research Monograph 83, US. Dept.
Health & Human Services, Washington, DC.

Haverkos, H.W.,, PE. Pinsky, D.P. Drotman & D.J. Bregman, 1985.
Disease manifestation among homosexual men with acquired
immunodeficiency syndrome: a possible role of nitrites in
Kaposi’s sarcoma. J. Sex. Trans. Dis. 12: 203-208.

Hilgartner, M.W., J.D. Buckley, E.A. Operskalski, M.C. Pike & J.W.
Mosley, 1993. Purity of factor VIII concentrates and serial CD4
counts. Lancet 341: 1373-1374.

Hollan, S.R., G. Fuest, K. Nagy, A. Horvath, G. Krall, K. Verebelyi,
E. Ujhelyi, L. Varga & V. Mayer, 1985. Immunological alterations
in anti-HTLV-III negative haemophiliacs and homosexual men in
Hungary. Immunol. Letters 11: 305-310.

Hughes, M.D., D.S. Stein, HM. Gundacker, ET. Valentine, J.P.
Phair & P.A. Volberding, 1994. Within-Subject Variation in CD4
Lymphocyte Count in Asymptomatic Human Immunodeficiency
Virus Infection: Implications for Patient Monitoring. The Journal
of Infectious Diseases 169: 28-36.

Institute of Medicine, 1988. Confronting AIDS — Update 1988.
National Academy Press, Washington, DC.

Institute of Medicine and National Academy of Sciences, 1986.
Confronting AIDS. National Academy Press, Washington, DC.

Jason, J., R.C. Holman, B.L. Evatt & the Hemophilia-AIDS Col-
laborative Study Group, 1990. Relationship of partially purified
factor concentrates to immune tests and AIDS. Am. J. Hematol.
34:262-269.

Jason, J M., 1.S. McDougal, G. Dixon, D.N. Lawrence, M.S.
Kennedy, M. Hilgartner, L. Aledort & B.L. Evatt, 1986. HTLV-
III/LAV antibody and immune status of household contacts and
sexual partners of persons with hemophilia. J. Am. Med. Assoc.
255:212-215.

Jin, Z., R.P. Cleveland & D.B. Kaufman, 1989. Immunodeﬁckncy
in patients with hemophilia: an underlying deficiency and lack of
correlation with factor replacement therapy or exposure to human
immunodeficiency virus. Allergy Clin. Immunol. 83: 165-170.

Johnson, R.E., D.N. Lawrence, B.L. Evatt, D.J. Bregman, L.D.
Zyla, J.W. Curran, L M. Aledort, M.E. Eyster, A.P. Brownstein

& CJ. Carman, 1985. Acquired immunodeficiency syndrome
among patients attending hemophilia treatment centers and mor-
tality experience of hemophiliacs in the United States. Am. J.
Epidemiol. 121: 797-810.

Jones, C., 1994. AIDS: Words from the Front. SPIN, October: 7:
103-104.

Jones, P, S. Proctor, A. Dickinson & S. George, 1983. Altered
immunology in haemophilia. Lancet i: 120-121.

Kessler, C.M., R.S. Schulof, AL. Goldstein, PH. Naylor, N.L.
Luban, J.F. Kelleher & G.H. Reaman, 1983. Abnormal T-
lymphocyte subpopulations associated with transfusions of
blood-derived products. Lancet i: 991-992.

Koerper, M.A., 1989. AIDS and Hemophilia. In: AIDS: Pathogen-
esis and Treatment, pp. 79-95, J.A. Levy (ed.) Marcel Dekker,
Inc., New York.

Kreiss, J.K., C.K. Kasper, J.L. Fahey, M. Weaver, B.R. Visscher,
J.A. Steward & D.N. Lawrence, 1984. Nontransmission of T-cell
subset abnormalities from hemophiliacs to their spouses. J. Am.
Med. Assoc. 251: 1450-1454.

Kreiss, J.K., L.W. Kitchen, H.E. Prince, C.K. Kasper, A.L. Gold-
stein, PH. Naylor, O. Preble, J.A. Stewart & M. Essex, 1986.
Human T cell leukemia virus type III antibody, lymphadenopa-
thy, and acquired immune deficiency syndrome in hemophiliac
subjects. Am. J. Med. 80: 345-350.

Lang, D.J., A.A.S. Kovacs, J.A. Zaia, G. Doelkin, J.C. Niland, L.
Aledort, S.P. Azen, M.A. Fletcher, J. Gauderman, G.J. Gjerst, J.
Lusher, E.A. Operskalski, J.W. Parker, C. Pegelow, G.N. Vyas,
J.W. Mosley & the Transfusion Safety Group, 1989. Seroepi-
demiologic studies of cytomegalovirus and Eptsein-Barr virus
infections in relation to human immunodeficiency virus type 1
infection in selected recipient populations. J. AIDS 2: 540-549.

Lauritsen, J. & H. Wilson, 1986. Death Rush, Poppers and AIDS.
Pagan Press, New York.

Lawrence, D.N., J.M. Jason, R.C. Holman & J.J. Murphy, 1990.
HIV transmission from hemophilic men to their heterosexual
partners. In: Heterosexual Transmission of AIDS, pp. 35-53.
N.J. Alexander, HL. Gabelnick & Spieler, J.M. (eds.) Wiley-
Liss, New York.

Lee, C.A., AN. Phillips, J. Elford, G. Janossy, P. Griffiths & P.
Kernoff, 1991. Progression of HIV disease in a haemophiliac
cohort followed for 11 years and the effect of treatment. Br. Med.
J. 303: 1093-1096.

Lemp, G.F, S.F. Payne, G.W. Rutherford, N.A. Hessol, W. Winkel-
stein, Jr., J.A. Wiley, A.R. Moss, R.E. Chaisson, R.T. Chen, D.W.
Feigal, P.A. Thomas & Werdegar, D., 1990. Projections of AIDS
morbidity and mortality in San Francisco. J. Am. Med. Assoc.
263:1497-1501.

Lenderking, WR., R.D. Gelber, D.J. Cotton, B.F. Cole, A. Gold-
hirsch, PA. Volberding & M.A. Testa, 1994. Evaluation of the
quality of life associated with Zidovudine treatment in asymp-
tomatic Human Immunodeficiency Virus Infection. N. Engl. J.
Med. 330: 738-743.

Leonhard, H.-W., 1992. Alles nur ein Irrtum? neue praxis: Zeitschrift
fiir Sozialarbeit, Sozialpddogogik und Sozialpolitik 22: 14-29.

Lewis, A., 1994. Down the tabloid slope. New York Times, July, 4
Monday.

Ludlam, C.A., J. Tucker, C.M. Steel, R.S. Tedder, R. Cheingsong-
Popov, R. Weiss, D.B.L. McClelland, 1. Phillip & R.J. Prescott,
1985. Human T-lymphotropic virus type III (HTLV-III) infec-
tion in seronegative hemophiliacs after transfusion of factor VIII.
Lancet ii: 233-236.

Lui, K.-J., W.W. Darrow & G.W. Rutherford III, 1988. A model-
based estimate of the mean incubation period for AIDS in homo-
sexual men. Science 240: 1333-1335.

>



Lundgren, J.D., A.N. Philips, C. Pedersen, N. Clumeck, J.M. Gatell,
AM. Johnson, B. Ledergerber, S. Vella & J.O. Nielsen, 1994.
Comparison of long-term prognosis of patients with AIDS treated
and not treated with Zidovudine. J. Am. Med. Assoc. 271: 1088—
1092.

Macilwain, C., 1994. AAAS criticized over AIDS sceptics’ meeting.
Nature (London) 369: 265.

Madhok, R., A. Gracie, G.D.O. Lowe, A. Burnett, K. Froebel, E.
Follett & C.D. Forbes, 1986. Impaired cell mediated immunity
in haemophilia in the absence of infection with human immun-
odeficiency virus. Br. Med. J. 293: 978-980.

Mahir, W.S., R.E. Millard, J.C. Booth & P.T. Flute, 1988. Function-
al studies of cell-mediated immunity in haemophilia and other
bleeding disorders. Br. J. Haematol. 69: 367-370.

Mannucci, PM., A. Gringeri, R. De Biasi, E Baudo, M. Morfini & N.
Ciavarella, 1992. Immune status of asymptomatic HIV-infected
hemophiliacs: randomised, prospective, two-year comparison of
treatment with a high-priority of an intermediate purity factor
VIII concentrate. Thromb. Haemost. 67: 310-313.

Marmor, M., AE. Friedman-Kien, L. Laubenstein, R.D. Byrum,
D.C. William, S. D’Onofrio & N. Dubin, 1982. Risk factors for
Kaposi’s sarcoma in homosexual men. Lancet i: 1083-1087.

Matheson, D.S., B.J. Green, M.J. Fritzler, M.-C. Poon, T.J. Bowen
& D.I. Hoar, 1987. Humoral immune response in patients with
hemophilia. Clin. Immunol. Immunopathol. 4: 41-50.

Mathur-Wagh, U., R.W. Enlow, I. Spigland, R.J. Winchester, H.S.
Sacks, E. Rorat, S.R. Yancovitz, M.J. Klein, D.C. William &
D. Mildwan, 1984. Longitudinal study of persistent generalized
lyumphadenopathy in homosexual men: Relation to acquired
immunodeficiency syndrom. Lancet i: 1033-1038.

Mathur-Wagh, U., D. Mildvan & R.T. Senie, 1985. Follow-up of 4
1/2 years on homosexual men with generalized lymphadenopathy.
N. Engl. J. Med. 313: 1542-1543.

Maynard, T., 1994. Factor concentrate is a co-factor. Aids News
(Hemophilia Council of California) 8: 1.

McGrady, G.A., J.M. Jason & B.L. Evatt, 1987. The course of the
epidemic of acquired immunodeficiency syndrome in the United
States hemophilia population. Am. J. Epidemiol. 126: 25-80.

Menitove, J.E., R.H. Aster, J.T. Casper, S.J. Lauer, J.L. Gottschall,
J.E. Williams, J.C. Gill, D.V. Wheeler, V. Piaskowski, P. Kirch-
ner & R.R. Montgomery, 1983. T-lymphocyte subpopulations in
patients with classic hemophilia treated with cryoprecipitate and
lyophilized concentrates. N. Engl. J. Med. 308: 83-86.

Merriam-Webster (eds), 1965. Webster’s Third International Dictio-
nary G. & C. Merriam Co., Springfield, MA.

Moffat, E.H. & Bloom, A.L., 1985. HTLV-III antibody status and
immunological abnormalities in haemophiliac patients. Lancet i:
93s.

Morgan, M., J.W. Curran & R.L. Berkelman, 1990. The future
course of AIDS in the United States. J. Am. Med. Assoc. 263:
1539-1540.

Newell, G.R., PW.A. Mansell, M.B. Wilson, H.K. Lynch, M.R. Spitz
& E.M. Hersh, 1985. Risk factor analysis among men referred
for possible acquired immune deficiency syndrome. Preventive
Med. 14: 81-91.

Mussbaum, B., 1990. Good Intentions: How Big Business, Politics,
and Medicine are Corrupting the Fight Against AIDS. Atlantic
Monthly Press, New York.

Oddone, E.Z., P. Cowper, J.D. Hamilton, D.B. Matchar, P. Har-
tfgan, G. Samsa, M. Simberkoff & J.R. Feussner, 1993. Cost-
effectiveness analysis of early zidovudine treatment of HIV
infected patients. Br. Med. J. 307::1322-1325.

Oppenheimer, G.M., 1992. Causes, cases, and cohorts: The role of
epidemiology in the historical construction of AIDS. In: AIDS:

69

The Making of a Chronic Disease, pp. 49-83, E. Fee & D.M.
Fox, (eds.) University of California Press, Berkeley.

Papadopulos-Eleopulos, E., V.E. Turner, J.M. Papdimitriou & D.
Causer, 1994. Factor VIII, HIV and AIDS in haemophiliacs: an
analysis of their relationship. Genetica in press.

Phillips, A.N., C.A. Sabin, J. Elford, M. Bofill, V. Emery, PD.
Griffiths, G. Janossy & C.A. Lee, 1994a. Viral burden in HIV
infection. Nature (London) 367: 124.

Phillips, A.N., C.A. Sabin, J. Elford, M. Bofill, G. Janossy & C.A.
Lee, 1994b. Use of CD4 lymphocyte count to predict long term
survival free of AIDS after HIV infection. Br. Med. J. 309: 309—
313.

Piatak, M., L.C. Saag, S.C. Yang, S.J. Clark, J.C. Kappes, K.-C.
Luk, B.H. Hahn, G.M. Shaw & J.D. Lifson, 1993. High levelsd
of HIV-1 in plasma during all stages of infection determined by
competitive PCR. Science 259: 1749-1754.

Pollack, S., D. Atias, G. Yoffe, R. Katz, Y. Shechter & 1. Tatarsky,
1985. Impaired immune function in hemophilia patients treated
exclusively with cryoprecipitate: relation to duration of treatment.
Am. J. Hematol. 20: 1-6.

Prince, H., 1992. The significance of T lymphocytes in transfusion
medicine. Transfus. Med. Rev. 16: 32-43.

Richman, D.D., M.A. Fischl, M.H. Grieco, M.S. Gottlieb, P.A. Vol-
berding, O.L. Laskin, J.M. Leedom, J.E. Groopman, D. Mildvan,
M.S. Hirsch, G.G. Jackson, D.T. Durack, S. Nusinoff-Lehrman
& the AZT Collaborative Working Group, 1987. The toxicity of
azidothymidine (AZT) in the treatment of patients with AIDS and
AIDS-related complex. N. Engl. J. Med. 317: 192-197.

Schulman, S., 1991. Effects of factor VIII concentrates on the
immune system in hemophilic patients. Annals of Hematology
63:145-151.

Schwartlaender, B., O. Hamouda, M.A. Koch, W. Kiehl & C. Baars,
1992. AIDS/HIV 1991. AZ Hefte.

Schwarz, H.P,, M. Kunschak, W. Engl & J. Eibl, 1994. High-purity
Factor Concentrates in Prevention of AIDS. Lancet 343: 478-
479.

Seligmann, M., D.A. Warrell, J.-P. Aboulker, C. Carbon, J.H. Dar-
byshire, J. Dormont, E. Eschwege, D.J. Girling, D.R. James, J.-P.
Levy, PT.A. Peto, D. Schwarz, A.B. Stone, 1.V.D. Weller, R.
Withnall, K. Gelmon, E. Lafon, A.M. Swart, V.R. Aber, A.G.
Babiker, S. Lhoro, A.J. Nunn & M. Vray, 1994. Concorde:
MCR/ANRS randomised double-blind controlled trial of imme-
diate and deferred zidovudine in symptom-free HIV infection.
Lancet 343: 871-881.

Selik, RM,, E.T. Starcher & J.W. Curran, 1987. Opportunistic dis-
eases reported in AIDS patients: frequencies, associations, and
trends. AIDS 1: 175-182.

Seremetis, S.V., L. M. Aledort, G.E. Bergman, R. Bona, G. Bray,
D. Brettler, M.E. Eyster, C. Kessler, T.-S. Lau, J. Lusher &
F. Rickles, 1993. Three-year randomised study of high-purity
or intermediate-purity factor VIII concentrates in symptom-
free HIV-seropositive haemophiliacs: effects on immune status.
Lancet 342: 700-703.

Sharp, R.A., S.M. Morley, J.S. Beck & G.E.D. Urquhart, 1987. Unre-
sponsiveness to skin testing with bacterial antigens in patients
with haemophilia A not apparently infected with human immun-
odeficiency virus (HIV) J. Clin. Pathol. 40: 849-852.

Sheppard, H.W., M.S. Ascher & J.E Krowka, 1993. Viral burden
and HIV disease. Nature (London) 364:291-292.

Shilts, R., 1985. And the Band Played On. St. Martin’s Press, New
York.

Simmonds, P.,, P. Balfe, J.F. Peutherer, C.A. Ludlam, J.P. Bishop
& A.J. Leigh-Brown, 1990. Human immunodeficiency virus-
infected individuals contain provirus in small numbers of periph-



70

eral mononuclear cells and at low copy numbers. J. Virol. 64:
864-872.

Simmonds, P, D. Beatson, R.J.G. Cuthbert, H. Watson, B. Reynolds,
J.E Peutherer, J.V. Parry, C.A. Ludlam & C.M. Steel, 1991.
Determinants of HIV disease progression: six-year longitudinal
study in the Edinburgh haemophilia/HIV cohort. Lancet 338:
1159-1163.

Smith, D.K., J.J. Neal, S.D. Holmberg & Centers for Disease Control
Idiopathic CD4+ T-lymphocytopenia Task Force, 1993. Unex-
plained opportunistic infections and CD4+ T-lymphocytopenia
without HIV infection. N. Engl. J. Med. 328: 373-379.

Stehr-Green, J.K., R.C. Holman, J.M. Jason & B.L. Evatt, 1988.
Hemophilia-associated AIDS in the United States, 1981 to
September 1987. Am. J. Public Health 78: 439-442.

Stehr-Green, J.K., J.M. Jason, B.L. Evatt & the Hemophilia-
Associated AIDS Study Group, 1989. Geographic variability
of hemophilia-associated AIDS in the United States: effect of
population characteristics. Am. J. Hematol. 32: 178-183.

Sullivan, J.L., FE. Brewster, D.B. Brettler, A.D. Forsberg, S.H.
Cheeseman, K.S. Byron, S.M. Baker, D.L. Willitts, R.A. Lew
& PH. Levine, 1986. Hemophiliac immunodeficiency: influence
of exposure to factor VIII concentrate, LAV/HTLV-III, and her-
pesviruses. J. Pediatr. 108: 504-510.

Thomas Jr., C.A., K.B. Mullis & PE. Johnson, 1994. What causes
AIDS? Reason 26, June: 18-23.

Tokars, J.I., R. Marcus, D.H. Culver, C.A. Schable, P.S. McKibben,
C.I. Bandea and D.M. Bell, 1993. Surveillance of HIV Infection
and Zidovudine Use among Health Care Workers after Occupa-
tional Exposure to HIV-infected Blood. Ann. Intern. Med. 118:
913-919.

Tsoukas, C., F. Gervais, J. Shuster, P. Gold, M. O’ Shaughnessy &
M. Robert-Guroff, 1984. Association of HTLIV-III antibodies
and cellular immune status of hemophiliacs. N. Engl. J. Med. 31:
1514-1515.

Volberding, PA., S.W. Lagakos, M.A. Koch, C. Pettinelli, M.W.
Myers, D.K. Booth, H.H. Balfour Jr, R.C. Reichman, J.A.
Bartlett, M.S. Hirsch, R.L. Murphy, W.D. Hardy, R. Soeiro,
M.A. Fischl, J.G. Bartlett, T.C. Merigan, N.E. Hyslop, D.D.
Richman, ET. Valentine, L. Corey & the AIDS Clinical Trial
Group of the National Institute of Allergy and Infectious Dis-
ease, 1990. Zidovudine in asymptomatic human immunodefi-
ciency virus infection: A controlled trial in persons with fewer
than 500 CD4-positive cells per cubic millimeter. N. Engl. J. Med.
322:941-949.

Weiss, R., 1991. Provenance of HIV strains. Nature (London) 349:
374.

Weiss, R. & Jaffe, H., 1990. Duesberg, HIV and AIDS. Nature
(London) 345: 659-660.

Weiss, R.A., 1993. How does HIV cause AIDS? Science 260: 1273—
1279.

Wells, J., 1993. We have to question the so-called facts’. Capital
Gay, August 20th: 14-15.

World Health Organization, 1992a. Acquired Immunodeficiency
Syndrome (AIDS) — Data as of 1 January 1992. World Health
Organization, Geneva. ’

World Health Organization, 1992b. WHO-Report No. 32: AIDS
Surveillance in Europe (Situation by 31st December 1991). World
Health Organization, Geneva.





