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Six core concepts to cover
.

1) A new disease in 1981 & the AIDS epidemic in 2001 (i.e. 20 years).
2) The clinical spectrum of the disease.

3) How did the virus evolve to infect & spread in man so rapidly?

4) The pathogenesis of HIV infection & development of AIDS.

5) Using the science to develop the patient treatment strategies.
6)What does the future hold for HIV-1+ people?

Turning a terminal disease into
a chronic disease like diabetes in 25 years.
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Epidemiologic Notes and Reports

Pneumocystis Pneumonia --- Los Angeles

In the period October 1980-May 1981, 5 young men, all active homosexuals, were treated for biopsy-
confirmed Preumocystis carinii pneumonia at 3 different hospitals in Los Angeles. California. Two of the
patients died. All 5 patients had laboratory-confirmed previous or current cytomegalovirus (CMV) infection
and candidal mucosal infection. Case reports of these patients follow.
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Acquired immune deficiency syndrome (AIDS) is an epidemic
immunosuppressive disease characteristically associated with a
depletion of T lymphocytes of the helper/inducer phenotype'.
Numerous converging lines of research have implicated a human
T-cell lymphotropic retrovirus, HTLV-III, in the pathogenesis of
AIDS*>, Recently, several distinct forms of the HTLV-I1I genome
were molecularly cloned in phage and extensively characterized®’.
In the present study, a clone containing full-length HTLV-III
proviral DNA” was inserted into a plasmid and used to transfect
cord blood T cells from normal newborn humans. We demonstrate
that this molecular clone is infectious in vitro and causes marked
cytopathic effects on T-cell cultures. This is the first direct evidence
that the HTLV-I1I genome, rather than a minor component of the
virus complex, is cytopathic for T cells. Using this biologically
competent clone and mutants derived from it, it should now be
possible to localize the subgenomic regions that contribute to the
biological effects of HTLV-IIL
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The human AIDS viruses human immunodeficiency virus type 1
(HIV-1) and type 2 (HIV-2) represent cross-species (zoonotic)
infections' ™', Although the primate reservoir of HIV-2 has been
clearly identified as the sooty mangabey (Cercocebus atys)*'’, the
origin of HIV-1 remains uncertain, Viruses related to HIV-1 have
been isolated from the common chimpanzee (Pan troglodytes)*”,
but only three such SIVcpz infections have been documented" '™,
one of which involved a virus so divergent'' that it might represent
a different primate lentiviral lineage. In a search for the HIV-1
reservoir, we have now sequenced the genome of a new SIVepz

§ Present address Department of Tropical Medicine, Tuline Univenity, New Orleans, Lowistana 701 12,
USA.
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Figure 1 Worldwide numbers of adults and children estimated to be living with
HIV/AIDS at the end of 2000 (Source: ref. 2.

“igure 3 Spread of HIV in Africa, 1984-1999. Estimated HIV prevalence rate in
15-49 year olds in sub-Saharan countries in 1984, 1989, 1994 and 1999.



HIV worldwide in 2010

2010: A global view of HIV infection

33.3 million people [31.4-35.3 million] living with HIV, 2009
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The top 10 causes of death
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Updated June 2011

The 10 leading causes of death by broad income group (2008)

Low-income countries Deaths in millions % of deaths

Lower respiratory infections 1.05 11.3%
Diarrhoeal diseases 0.76 8.2%
HIV/AIDS 0.72 7.8%
Ischaemic heart disease 0.57 6.1%
Malaria 0.48 5.2%
Stroke and other cerebrovascular disease 0.45 4.9%
Tuberculosis 0.40 4.3%
Prematurity and low birth weight 0.30 3.2%
Birth asphyxia and birth trauma 0.27 2.9%

Neonatal infections 0.24 2.6%
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Epidemiologic Notes and Reports

Pneumocystis Pneumonia --- Los Angeles

In the period October 1980-May 1981, 5 young men, all active homosexuals, were treated for biopsy-
confirmed Preumocystis carinii pneumonia at 3 different hospitals in Los Angeles. California. Two of the
patients died. All 5 patients had laboratory-confirmed previous or current cytomegalovirus (CMV) infection
and candidal mucosal infection. Case reports of these patients follow.
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Fig. 1. The spatial distribution of HIV-1 subtype and recombinant samples in mainland sub-Saharan Africa overlaid on a map
showing estimated travel times of less than 5 hours to the nearest city of >100,000 population. CRF, Circulating Recombinant
Form; URF, Unique Recombinant Form.
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Long distance truck drivers are spreading HIV

Museveni

Recommend - 0 0 0

UGANDA'S PRESIDENT MUSEVENI SAYS THAT TRUCK DIRVERS ARE RESPONSIBLE FOR THE

UPSURGE IN HIV INFECTION RATES

Ugandan President Yoweri
Museveni has warned women in his
country against being involved with
long distance truck drivers, saying
they are responsible for the spread
of HIV.

Museveni's ire was particularly
directed at cross border drivers,
whom he accuses of having
multiple relationships in cities they
drive through.

The East African country is

experiencing an upsurge in HIV prevalence after years of being the yardstick on how countries could reduce the

prevalence of the disease.

Museveni's admonishment of truck drivers follows an outcry by Ugandan children living with HIV and Aids, that they
were being stigmatised. Uganda Youth Development Association, an organisation dedicated to fighting for the

rights of children and youth, says a number of children living with HIV are stigmatised and is appealing for

government intervention to protect the victims.
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1) A new disease in 1981 & the AIDS epidemic in 2001 (i.e. 20 years).
2) The clinical spectrum of the disease.

3) How did the virus evolve to infect & spread in man so rapidly?

4) The pathogenesis of HIV infection & development of AIDS.

5) Using the science to develop the patient treatment strategies.
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Turning a terminal disease into
a chronic disease like diabetes in 25 years.
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Gastrointestinal Tract as a Major Site of
CD4™ T Cell Depletion and Viral Replication
in SIV Infection

Ronald S. Veazey, MaryAnn DeMaria, Laura V. Chalifoux,
Daniel E. Shvetz, Douglas R. Pauley, Heather L. Knight,
Michael Rosenzweig, R. Paul Johnson, Ronald C. Desrosiers,
Andrew A. Lackner”
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Human and simian immunodeficiency virus (HIV and SIV ) replicate optimally in activated<
memory CD4* T cells, a cell type that is abundant in the intestine. SIV infection of rhesuss
monkeys resulted in profound and selective depletion of CD4* T cells in the intestineg
within days of infection, before any such changes in peripheral lymphoid tissues. The Iosg
of CD4* T cells in the intestine occurred coincident with productive infection of large
numbers of mononuclear cells at this site. The intestine appears to be a major target for

SIV replication and the major site of CD4™ T cell loss in early SIV infection.

It is now thought that ongoing HIV rep-
lication results in a continual loss of
CD4* T lymphocytes that is nearly bal-
anced by the production of new CD4* T
lymphocytes (1). This model explains
some of the puzzles of HIV infection, but
the events that occur in the initial stage
of infection remain largely unexplored.
Although it is clear that HIV rargets lym-
phoid tissue, nearly all studies in this area
have focused on peripheral blood and
lymph nodes. These studies overlook the

fact that the gastrointestinal tract con-
tains most of the lymphoid tissue in the
body (2, 3). Furthermore, it is likely that
the behavior of HIV in the unique immu-
nologic environment of the intestinal
mucosa differs from that observed in the
periphery.

The gut-associated lymphoid tissue
(GALT) consists of organized lymphoid tis-
sue (Peyer’s patches and solitary lymphoid
follicles) as well as large numbers of acti-
vated memory T lymphocytes diffusely dis-

iencemag.org ¢ SCIENCE * VOL. 280 « 17 APRIL 1998 427
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The lifecycle of HIV-1in the cell
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Cell types & their output of virus on anti-HIV drugs
.

CTL surveillance

Virus production S e

Cell longevity
HAART] @ e ik y \K
1000,0004 Blacy Activated Macrophage Resting FDC Quiescent
=3 af Tceil T cell (G4) T cell (Gy)

100,0004 15! %
ROGREE g 24h
10,000-
| 2nd
e tmmd
100 - -

‘|Vt,r,,2 6 months

Plasma viral RNA (copies/ml)

h
- phase
i i __ [tip 44 months
phase
0 1 L) ¥ 1 1 ¥ i '
0 6 12 18 24

Katie Ris

Time (months)



Virus replication in different cell types

Activated @ Resting (G4) Quiescent (Gp)
Binding CD4*T cell @:Assombly. CD4* T cell CD4*T cell

- Env maturation o Sugmsuhso!d
: and budding @,.
\ " A y
L]
i‘ﬁ Y Corsteptor ©© Virion i

oleins
TranslatlorD :'nd RNA

Silent provirus
(integration site~dependent)
Macrophage @ @ Dendritic cell
@" o v - :
(X e¢

/’ budding (7 s

An s
S AN
v, Ao

.
> ’ \
AN MHCH {Q‘
¢ coe3/ |

Exocytosis

|
Fusion of MVB
with cell membrane

Virus capture
and endocytosis

Direct \-" \ " 1>mlnfoctlon

\'@‘- Virlon degradation
infection ~—7C04* T cell

*=+" in lysosome

Kabe Ris
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1) A new disease in 1981 & the AIDS epidemic in 2001 (i.e. 20 years).
2) The clinical spectrum of the disease.

3) How did the virus evolve to infect & spread in man so rapidly?

4) The pathogenesis of HIV infection & development of AIDS.
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6)What does the future hold for HIV-1+ people?

Turning a terminal disease into
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The beginning of the end for infections in AIDS
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Change in disease pattern with ART drugs in 2000
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Infection related cancers - 1
B

Incidence of cancers in people with HIV/AIDS compared with
immunosuppressed transplant recipients: a meta-analysis

Andrew E Grulich, Marina T van Leeuwen, Michael O Falster, Claire M Vajdic

Summary

Background Only a few types of cancer are recognised as being directly related to immune deficiency in people with
HIV/AIDS. Large population-based studies in transplant recipients have shown that a wider range of cancers
could be associated with immune deficiency. Our aim was to compare cancer incidence in population-based cohort
studies of people with HIV/AIDS and people immunosuppressed after solid organ transplantation.

Methods Two investigators independently identified eligible studies through searches of PubMed and reference lists.
Random-effects meta-analyses of log standardised incidence ratios (SIRs) were calculated by type of cancer for both
immune deficient populations.

Findings Seven studies of people with HIV/AIDS (n=444172) and five of transplant recipients (n=31977) were
included. For 20 of the 28 types of cancer examined, there was a significantly increased incidence in both
populations. Most of these were cancers with a known infectious cause, including all three types of AIDS-defining
cancer, all HPV-related cancers, as well as Hodgkin's lymphoma (HIV/AIDS meta-analysis SIR 11.03, 95% CI
§:43-14.4; transplant 3-89, 2.42-6-26), liver cancer (HIV/AIDS 5.22, 3.32-8.20; transplant 2-13, 1.16-3-91),
and stomach cancer (HIV/AIDS 1.90, 1.53-2.36; transplant 2. 04, 1-49-2-79). Most common epithelial cancers
did not occur at increased rates.

Interpretation The similarity of the pattern of increased risk of cancer in the two populations suggests that it is
immune deficiency, rather than other risk factors for cancer, that is responsible for the increased risk. Infection-related
cancer will probably become an increasingly important complication of long-term HIV infection.
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Figure 2: Standardised incidence ratios for cancers related to infection with Epstein-Barr virus, human herpesvirus 8, hepatitis B and Cvirus, and

Helicobacter pylori in people with HIV/AIDS and intransplant recipients




Infection related cancers - 3
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Figure 3: Standardised incidence ratios for cancers related to, or possibly related to, human papillomavirus infection, in people with HIV/AIDS and in

transplant recipients




Other cancers
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Figure 4: Standardised incidence ratios for common epithelial cancers in people with HIV/AIDS and in transplant recipients



Six core concepts to cover
B

1) A new disease in 1981 & the AIDS epidemic in 2001 (i.e. 20 years).
2) The clinical spectrum of the disease.

3) How did the virus evolve to infect & spread in man so rapidly?

4) The pathogenesis of HIV infection & development of AIDS.

5) Using the science to develop the patient treatment strategies.

6)What does the future hold for HIV-1+ people?

Turning a terminal disease into
a chronic disease like diabetes in 25 years.
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