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Preumocystis Pneumonia = Los Angeles

In the period October 1980-May 1981, 5 young men, all active homasexuals, were
freated for biopsy-confirmed Pnaurnocystis carimii peumonia at J different haspitals
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 reparts of these patients follow.

NEW HIV INFECTIONS AND AIDS-RELATED DEATHS
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Globally new HIV infactions peaked in 1997

UNAIDS World AIDS Day Report 2011
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Adults and children estimated to be living with HIV | 2011
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US HIV/AIDS 1981

Life expectancy at birth, selected regions,
1950-1955 to 2005-2010
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Adults and AdolescentsLiving with an AIDS Diagnosis, AIDS Diagnoses among Adults and Adolescents, by
by Sex, 1993-2008—United States and Transmission Category and Year of Diagnosis,
DependentAreas 1985-2009—United States and Dependent Areas
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AIDS Diagnoses among Adults and Adolescents, by U S NeW H IV Infectlons / Year

Race/Ethnicity and Year of Diagnosis, 1985-2009—
United States and Dependent Areas

Figure 1. Estimated Mew Human Immunodeficiency “firus (HIV) Infections, Extended
Back-Calculation Maodel, 50 US States and the District of Columbla, 1577-200&

: 140000
Black/African American

gnoses, %

Hispanic/Latino®

American Indian/Alaska Native
I F——————

| S ——

e

-

1877 113001195 119E4- 11980 1088 | 38q- | f6ad | f37- | 201G | 2003

1973 181 163 e Ted7 190 e 1986 leE 2z 2006
perbod

;
Multiple races Asian Native Hawailan/Other Pacific Islander

Hall JAMA 2008;300:520




Early History of AIDS

1981: reports of gay men with PCP, KS, CD4
depletion

« then injection drug users, hemophiliacs, transfusion
recipients

* blood-borne; sexually transmitted

1983-84: isolation of HIV-1

1985: HIV-1 antibody testing available

1986: isolation of HIV-2

1987: first antiretroviral drug approved (AZT)
+ 25,000 Americans dead

HIV-1 Virions

Gelderblom, Human Retroviruses and AIDS 1997

Origin of HIV

Evidence for zoonosis
« similarity of genomes, phylogenetic relationships,
prevalence in normal host, geographic coincidence,
plausible route of transmission
SIVsm (sooty mangabey) --- HIV-2

SIVepz (chlmpanzee) --- HIV-1 (~1920)

Fi

? Skln/mucous membrane exposure to infected

animals (pets, food)
Hahn Science 2000;287:607
Sharp Philos Trans R Soc Lond B Biol Sci 2010;365:2487-94

Later History of HIVV/AIDS

1994: AZT prophylaxis for perinatal
transmission; 2-drug ART introduced into
clinical practice

1996: 3-drug ART introduced into clinical
practice

2000: Durban conference, move to bring
ART to developing world gains momentum
2012: 6.6 million+ on ART in developing
world

Human formerly HTLV-I11;
isolated 1983
human retrovirus —
outer glycoprotein coat,
st inner protein coat and
L HM my/ genetic material: RNA
B
o &, (2 strands)

Immunodeficiency
Virus

_ap120

+ types: HIV-1and HIV-2

* subtypes (clades): B
most common in North
America and Europe

* target cell:
CD4+ T-lymphocyte

HIV Testing

» HIV antibody testing (indirect)
» Window period ~3 months
« Screening test: HIV antibody by ELISA
« If repeatedly positive, proceed to confirmatory test
+ Confirmatory test: HIV antibody by Western Blot
+ 20-minute oral test now available

» HIV viral testing (direct)
* p24 antigen
« viral culture
* HIV RNA (viral load)




Diagnosis: Rapid Tests

OraQuick

Reveal G2 Advance

Revised Recommendations
Adults and Adolescents 9/06

Routine, voluntary HIV screening for all persons
13-64 in health care settings, not based on risk
Repeat HIV screening of persons with known
risk at least annually

Opt-out HIV screening with the opportunity to
ask questions and the option to decline

Include HIV consent with general consent for
care; separate signed informed consent not
recommended

Prevention counseling in conjunctions with HIV
screening in health care settings Is not required

"8

The first in-home
orsouick  oral HIV test

HIV Transmission Routes

Sexual transmission

 Low efficiency (~1% per contact)

Injection drug use

« High efficiency (~ 10% per contact)

Blood , blood products, tissue

* Very high efficiency (~ 90% per transfusion)
Perinatal transmission (~25% per birth)
Needlestick injury (~1/300 exposures)

Budding HIV Virions



http://www.oraquick.com/What-is-OraQuick

Viral Dynamics -- Summary Time Course of HIV Infection

» 10 billion new virions created and
cleared daily

+ 2 billion CD4 cells destroyed daily (twice
the rate of replacement by the
hematopoietic system)

Grossman Nature Medicine 2006; 12: 289-295

CDC Adult AIDS Case
\ﬁralload:speed Definition
1982: “AIDS” -- list of diseases (definitive
diagnosis) and disqualifying conditions
L O (T °°’4 \\mm 1985: HIV antibody testing added to

1000 900 800 700 600 500 400 300 200 100 definition
CD4* count = Distance AIDS 1987: presumptive diagnoses with a
positive HIV antibody added
1993: CD4 <200 (without symptoms) and
_— other diagnoses added

Adapted from Coffin, John M. HIV viral dynamics. AIDS 1996,10(suppl 3):575-84

Opportunistic Infection (Ol): Examples of Common Ols/Malignancies
Definition * Developed world

» Pneumocystis carinii (fungus)

» Cytomegalovirus (virus)

» Toxoplasma gondii (parasite)

» Mycobacterium avium complex (bacterium)

» Kaposi’s sarcoma (malignancy)

« Infection caused by an organism capable
of causing disease only in a host whose
resistance is lowered (by other diseases or
by drugs)

+ Developing world
» Mycobacterium tuberculosis (bacterium)
« Cryptococcus (fungus)
» Wasting disease




Survival: CASCADE Cohort

Trends in Annual Rates of Death due to Leading Causes of Death 23 cohorts from Australia, Europe and Canada
among Persons 25-44 Years Old, USA, 1987-2000

Figure. Reduction in All-Cause Mortality pre-1996 to 2006 and Comparison With That of the
General Population, by Age Group
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Haltl : Su erVaI On ART Number of people with access to antiretroviral

therapy and the number of people dying from AIDS-related
causes, low- and middle-income countries, 2000-2010
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Figure 1. Kaplan—Meier Estimates of Survival after the
Initiation of Antiretroviral Therapy in 910 Adults with
Human Immunedeficiency Virus Infection in Haiti.

Severe, NEJM 2005;353:2325-2334
Leger NEJM 200! 828

UNAIDS Global Report 2011

US DHHS 2012

www.aidsinfo.nih.gov

IAS-USA 2012

UK 2012
HIV Med 2012;13 Sup 2:1-6
www.bhiva.org

EACS 2012

www.europe: alsociety.o
rg/

WHO 2010

www.who.int/hiv/pub/arv/adult2010/




CIPRA HT001 Study

Kaplan-Meier Estimates of Survival
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Fitzgerald NEJM 2010;363:257

Antiretroviral Drug Approval:
1987 - 2013
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Easier, less toxic, and more potent therapy

Goal of Antiretroviral Therapy

« to suppress HIV RNA (viral load level) as
low as possible, for as long as possible

« to preserve or enhance immune function

« to delay clinical progression of HIV disease

Antiretroviral Drugs: 2013

nucleoside/tide RTIs (NRTIs) protease inhibitors (Pls)
- zidovudine (ZDV, AZT) saquinavir (SQV)
didanosine (ddI) * ritonavir (RTV)
stavudine (d4T) indinavir (IDV)
lamivudine (3TC) nelfinavir (NFV)
abacavir (ABC) + lopinavir/r (LPV/r)
emtricitabine (FTC) atazanavir (ATV)
tenofovir (TDF) fosamprenavir (FPV)
NNRTIs « tipranavir (TPV)
* darunavir (DRV)
entry inhibitors (Els)
« enfuvirtide (T-20, fusion inh)
« maraviroc (MVC, CCR5 inh)
integrase inhibitors (l1s)
« raltegravir (RAL)
« elvitegravir (EVG)

nevirapine (NVP)
delavirdine (DLV)
efavirenz (EFV)
etravirine (ETR)
rilpivirine (RPV)




Antiretroviral Activity: 1987-1997 Durability of ART: 7 years

Figure 3. Proportion with HIV-1 RNA < 50 cimL Through 7 Years (M=F)
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3-Drug Combination ART: 1996
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Single Tablet Regimens What to start?
TDF/FTC/EFV (2006) Preferred Regimens
* NNRTI-based
« tenofovir/emtricitabine + efavirenz
* Pl-based
TDF/FTC/RPV (2011) — « tenofovir/emtricitabine + atazanavir/r
« tenofovir/emtricitabine + darunavir/r
» INSTI-based

« tenofovir/emtricitabine + raltegravir
U.S. DHHS Guidelines 3/27/12
www.aidsinfo.nih.gov

TDF/FTC/EVG/c (2012)




ART Responses in British Columbia
2000-2008

Percentage of patients with pVL <50 copiesimL

| 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
3348 | 3451 | 3636 | 3049 | 4276 | 4863 | 5118

Gill CID 2010;50:98

roviral Drug Approval:
1987 - 2013

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

ACTG 5095: 4-drugs?

Study population: HIV+, treatment-naive (N=765)
HIV-1 RNA <50 Copies/mL

ZDVI3TC/ABC + EFV
(4 drugs)

ZDV/3TC + EFV

(3 drugs)

- Conclusion:

/ 4-drug rx is
no better than
3-drug rx

0 & 16 24 32 40 43 55 €4 72 80 85 96 104112120123136 144152
Weeks Since Randomization

383 337 323 305 296 257 156
334 313 300

Gulick JAMA 2006;296:769

FIGURE 5: Number of HIVHnfected Persons
Engaged in Selected Stages of the Continuum of
HIV Care - United States
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HIV Prevention Strategies

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Adapted from Ramjee IAS Meeting 2006, #TUPL02



HIV Prevention Strategies

Adapted from Ramjee IAS Meeting 2006, #TUPL02

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Immunization < M: Circumcision
Buchbinder Lancet 2008 Auvert PLoS Med 2005

Rerks-Ngarm NEJM 2009 Bailey Lancet 2007
HSV-2 suppressive Gray Lancet 2007

1
treatment F :
Celum NEJM 2010 D Dlap_hragms
Padian Lancet 2007

Genital tract G
infection control >~
Wawer Lancet 1999 ExposUEIpIOpivans
Kamali Lancet 2003 Female-controlled  (MTCT. PEP PIEP)
Gregson PLoS Med 2007 microbicides Connor NEJM 1994

. : Grant NEJM 2010
Abdool Karim Science 2010 Baeten NEJM 2012

Thiapen NEJM 2012

Conclusions
HIV/AIDS is a worldwide pandemic.
In the U.S., ~20% of HIV+ people don’t know they
are infected.
Routine HIV testing should be offered to ALL
patients.
Antiretroviral therapy (ART) | HIV RNA, 1 CD4 cell
counts, prevents disease progression, and prolongs
survival.

Current ART consists of 3-drug therapy and is
increasingly available worldwide.

Current life expectancy for HIV+ people on therapy
approaches that of the general population.

Prevention of HIV infection continues to be key.
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