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Slide 56

Page 2: DETAILED REPORT
CCO1 CCO2

(95 %

| 0.3 i 100 FC confidence
e el ——  (>100) limits) |

184V,215Y
3.5 (3.3-3.7)

45.3 (44.1-46.5)
1.4 (1.3-1.4)
1.6 (1.6-1.7)
0.9 (0.9-1.0)
2.4

(2.3-2.5)
50.4 (47.6-53.3)

NG

1.3 (1.2-1.3)
1.6 (1.6-1.7)
1.0 (1.0-1.1)

21.5 (20.2-22.9)
21.5 (20.2-22.9)
119.4 (112.7-126.5)

December, 2005
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Slide 57

Limitations of All Resistance Tests

eCannot detect “minority” populations (<20%7?)
eCannot detect archived resistance in reservoirs

eBetter at determine which drugs won't work

than which drugs will
eMost reliable results are for drugs the patient is

currently taking

eRequires a minimum viral load

Slide 58

Using Resistance Tests in

Clinical Practice

@ Resistance testing indicated for:
» Newly diagnosed patients

» Patients on failing therapy

@ Keep track of accumulating mutations: old
results are as important as new ones

@ When old results aren’t available, consider

the treatment history

Slide 59

The Future of Drug Resistance

o TAMs: latrogenic, preventable mutations caused by
continued therapy on failing TA-based regimens

e Pl mutations : Preventable result of continued therapy on
failing Pl-based regimens, especially unboosted

o M184V, NNRTI mutations: Here to stay

® K65R. L74V: Can occur early, but remain uncommon
o ENF mutations: Common with early ENF failure

o Integrase, CCRS5 inhibitor mutations: Expect them, with
potential for within class cross-resistance
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NEW DRUGS FOR TREATING VIRAL HEPATITIS INFECTIONS

Douglas T. Dieterich, MD, FACP

NOTES
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DOMESTIC VIOLENCE AND HIV

Ann M. Khalsa, MD

NOTES
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HIV PREVENTION STRATEGIES: CAN A BIOMEDICAL
APPROACH WORK?

Donna E. Sweet, MD

HIV Prevention Strategies: Can

a Biomedical Approach Work?

Donna E. Sweet, MD

Professor of Medicine
The University of Kansas School of

Medicine at Wichita

The International AIDS Society—USA

Slide 2

Global HIV epidemic, 1990-2005

Individual risks for HIV infection remain at the core of

ongoing and emerging epidemics

2005

Number of people % HIV prevalence,
[ h HIV 1l dult (15249 e . .
ing uith FIV (mion?) il 0549 « 4.1 million new infections
o | [3.4 to 6.2 million]
s H4 +38.6 million living with HIV
[33 to 46 million]
20 20
» [ -4 10 ¢ 24.5 million in SS Africa
OFT T T T T T T T T T T T T T 1100 [21.6 to 27.4 million]
1990 1995 2000 2005
2.8 million deaths
& Number of people living with HIV o
[2.4 to 3.3 million]
@ o HIV prevalence, adult (15-49)
Barlndlcaleslherangearcundthesﬂmale

Source: UNAIDS 2006

Slide 3

A global view of HIV infection, 2005

e i 2 A
'-__s : AL
Bdat prevaience ‘:I "
— i / 1.3 milliBAin 2005 s
e Heterosexual ¥
, €
Source: UNAIDS 2006 Report on the Global AIDS Pandemic Beyrer C. IAS Conference Toronto 2006
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R ¥ ¥

According to UNAIDS...

During the past 2 years, the number of

women and girls infected with HIV has

increased in every region of the world

_ Source: thelancet.com. Vol 369, February 24, 2007 .

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Immunization |

- . . C Circumcision

HSV-2 suppressive
treatment H -— .
- D Diaphragms

Genital tract l
infection control G E

F Exposure prophylaxis
(MTCT, PEP, PrEP)
Female-controlled

microbicides
Ramijee G. XVI IAC; 2006 Toronto. Abstract TUPL02

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC
HSV-2 suppressive -
treatment H
- D Diaphragms

Genital tract l .

infection control G )
F Exposure prophylaxis

Female-controlled (MTCT, PEP, PrEP)

microbicides
Ramijee G. XVI IAC; 2006 Toronto. Abstract TUPL02
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Slide 7
‘ Male Circumcision ‘

Slide 8

Ehe New Pork Eimes

December 13, 2006

Circumcision Halves H.1.V.

Risk, U.S. Agency Finds

Circumason appears to reduce a man' srisk ofF
cotractig AIDSfiom heterosexual sex by hatf

United States govermmant health of fcials said
yesterday, and tre directors of the two largest

Funds for fighting the dsease sad they vwould
consider paying Br circumcisions in high-risk
QOUNTES.

Slide 9

WHO / UNAIDS estimates that only 30%
of men world wide are circumcised

Ragom i ddrics Whare Fan Man Are Unorousceed

Male
Circumcision

Patterns in

Africa
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found to reduce the risk

. The trial was closed

Slide 10

Circumcision - Study Results
Led to Recommendations

Male circumcision was

of HIV transmission by
more than 50% in s
circumcision trials in
Uganda and Kenya ZoNY
leading to new world " i i B e
and national health
policies.

early due to clear
efficaCy Source: infectiousdiseasenews.com, April 2007 l

Male Circumcision Datas“““‘

(Stopped Trials)

Kenya South Africa| Uganda

Sponsor NIH and ANRS NIH

Canadian Institute | (French
of Health Research | Government)

Start/Stop Dates Feb 2002 - July 2002 - Aug 2003 -
Dec 2006 July 2006 Dec 2006

Question Does circumcision | Does circumcision | Does circumcision
reduce female-to- |reduce female-to- | reduce female-to-
male HIV male HIV male HIV
transmission transmission transmission
through sex? through sex? through sex?
2784 men 3274 men 4996 men

Results 53% reduction 61% reduction 48% reduction

L

Source: Edd Lee, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007

X

Male Circumcision ‘

(Ongoing Trial)

Uganda

Sponsor John’s Hopkins University and

Bill and Melinda Gates Foundation

Study 800 HIV positive men and 1000 men who
Population decline to know their status

5000 women partners of men enrolled in the
Ugandan studies

Question Does circumcision reduce female risk of
infection by HIV positive, circumcised
partners?

Results Trial is still on-going...

t

Source: Edd Lee, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007
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‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Immunization |

- I C Circumcision

HSV-2 suppressive -
treatment H
D Dlaphragms

Genital tract G
infection control
|: Exposure prophylaxis

Female-controlled (MTCT, PEP, PIEP)

microbicides
Ramjee G. XVI IAC; 2006 Toronto. Abstract TUPL02

Diaphragm for HIV Transmisssiidce)ﬁ‘

Protection?
Substantial
l biological
High evidence suggest
levels . .
o ——— R 5 cervix is site of
receptors CCR3; H ihili
P low high susceptibility
cors to HIV

transmission

Helen Rees, et al;Reproductive Health & HIV Research Unit, Unive rsity of Witwatersrand,

Johannesburg, South Africa. Implications for Counselling of New Preventive Technologies.
www?2.fmg.uva.nl/assr/conferences/documents/ProfH.Rees.ppt

‘ Old method New Potential? ‘

Diaphragm One/two size fits all products
being developed

w @

Arcing Spring with Jelly and Case

D. E. Sweet, MD

t - &
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Diaphram’s As HIV Preventigﬁm‘
March 1, 2007 MethOd’)

- Researchers at the Women'’s Global Health Imperative
program at the University of California-San Francisco's
Medical Center are conducting a large-scale clinical trial

. 4,500 women in Zimbabwe and South Africa

- to test the effectiveness of diaphragms in
preventing the spread of HIV, the Chicago
Sun-Times reports.

- The diaphragm being studied in the trial, called SILCS, is
under development

- "one-size fits most" silicone device
g - that likely will receive FDA approval by 2010 .

Source: Medicalnewstoday.com

Slide 17

‘ Study Results To be Released

this Summer
- Preliminary findings of the Zimbabwe and South
African study are expected to be released this
summer, the Sun-Times reports.

« According to the Sun-Times, SILCS could prove to
be "a powerful tool" in preventing the spread of HIV
among women worldwide, particularly in Africa,
where methods of protection that women can
initiate without their partners' consent are needed,
some experts and advocates have said

! (Schwartzapfel, Chicago Sun-Times, 2/25). .

Source: Medicalnewstoday.com

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

- l . C Circumcision

Immunization |

Exposure
Prophylaxis

MTCT, nPEP, Prep)

Genital tract G l
infection control
F

Female-controlled

D. E. Sweet, MD

microbicides
jee G. XVI IAC; 2006 Toronto. Abstract TUPLO2
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= Slide 10 1 |

Estimatad Number of Perinatally Acquired AIDS
Cases, by Year of Diagnosis, 1985-2003—United Stales

1000n—
o 500
T
et =1
&
i1 —
o 00
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[
2
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= =3
=
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tesliz el T pal e Tree T T T e D T P T Trga Tz Toonl
G Year of disgnosis
i oo Do anf sl b zooe i g o el s v s propen ol vmbd Bl sne casia s s sand E‘
i 1= I nly ra==-twcd & I==_1 5 swnd lazinics wber

&

CDC nPEP ‘

TABLE 1. Estmated er-gct Ask for acouisition ol HIV, by
EXQOSUNE Moute”

Riak pear 10,000

SEPEUrSE

Expavsiins mala to ar infocisd sowrce Releremea
Eloond frensiuson 8,000 74
Meadlz-zharng injection-drag Lse o 75
| I2CEpT#e ana Imereiuras ol FL=r
Forsatarooue roodlo glck A i
ROCopdac ponio-vagna nuemoo e 10 6, 7T, 70
Insmrtive wel i leroose BE TETT
neasrlive s isavigivel inlsnose g ThETT
Rasapise aalirtzronnse 1 77t
Inzertive om N coures 0.E hil
“Eglreige of fzk f2r ranzmiesion fom eoxua aqrosange azzura e

L T

teauren rotore 18 otal mieredurEe pekermcd an a man.

! MMWR January 21, 2005 / 54(RR02);1-20 .

rEP- Pre-Exposure Prophylaxig

- Conceptually, any prevention

. Vaccine

. Circumcision
- Microbicides

- Abstinence

- Prevention Education
. Condoms

- Harm Reduction, Needle Exchange

- Treatment
Source: Paul Arons, M.D., Florida Department of Health, Division of Disease Control Bureau of
HIV/AIDS. HIV Exposure Prophylaxis: From P- to Pre- presented at the Sixteenth Annual HIV

Conference of the Florida/Caribbean AIDS Education and Training Center; March 31, 2007
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Goals of the PrEP Program ‘

- To learn what is needed to guide and

promote prevention program implementation
- Not settle for “clues” and

“recommendations”

- Level of Efficacy Matters
« 0 vs 30% vs 70%

- Minimum lab monitoring required for safety
- Inclusion of many risk groups

- Women, Men, Heterosexual, MSM, IDU

Source: PLoS Medicine, November 2006, Vol 3; 11, e454.
www.plosmedicine.org

‘ Slide 23‘
PrEP Study
+ 468 MSM.
- Median age of 32 years (range 18 to 66
years),

. 363 (77.6%) were non-Hispanic blacks,

- 68 (14.5%) identified themselves as HIV+.
- Of the 400 respondents who did not report

being HIV+,

- 1(0.3%) reported PrEP use
« 7 (1.8%) reported PEP use.

Source: PLoS Medicine, November 2006, Vol 3; 11, e454.
www.plosmedicine.org

R PrEP Study "R

- Of all 468 respondents, 102 (21.8%) had heard

of the use of ARV to prevent HIV.

- Knowledge of prophylactic use of ART was
significantly associated with HIV+ sero-status

(OR 2.4, 95%CI 1.4 to 4.2) and having 3 10 male

anal sex partners vs 1 anal sex partner during
the past year (OR 2.5, 95%CI 1.3 to 5.1).

- No HIV+ respondents reported providing ART to
HIV- sex partners.

Source: PLoS Medicine, November 2006, Vol 3; 11, e454.
www.plosmedicine.org
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Slide 2!

Two Drugs More Effective

CROI - Simian Model

Assessed the ability of FTC alone or in
combination with two different doses of

tenofovir to protect macaques against rectal
SHIV transmission.

CROI 2007 - Abstract 986 - Higher Antiretroviral Drug Potency Correlates with Increased
Protection against Rectal SHIV Transmission. J Garcia-Lermal, R Ottenl, S Qaril, M E
Congl, C Kim1, M Monsourl, R Schinazi2, R Janssenl, T Folks1, and Walid Heneine*1CDC,
Atlanta, GA, US and 2VAMC, Decatur, GA, US

Two Drugs More Effecti\jgzsi

Conclusions:

- Repeated exposure model that resembles human
transmission

- FTC alone or in combination with 2 different

doses of TDF all provide protection against rectal
infection.

- Data demonstrate that full protection is possible
and show a correlation between the level of

protection and antiretroviral potency.

Congl, C Kim1, M Monsourl, R Schinazi2, R Janssenl, T Folks1, and Walid Heneine*1CDC,

CROI 2007 - Abstract 986 - Higher Antiretroviral Drug Potency Correlates with Increased
Protection against Rectal SHIV Transmission. J Garcia-Lermal, R Ottenl, S Qaril, M E
Atlanta, GA, US and 2VAMC, Decatur, GA, US

Two Drugs More Effecti\;gw‘

Conclusions:
- The model suggests that chemoprophylaxis with

potent drug combinations may be more effective
than single drugs in preventing sexual HIV

transmission in humans.

CROI 2007 - Abstract 986 - Higher Antiretroviral Drug Potency Correlates with Increased
Protection against Rectal SHIV Transmission. J GarciaLermal, R Ottenl, S Qaril, M E

Congl, C Kim1, M Monsourl, R Schinazi2, R Janssenl, T Folks1, and Walid Heneine*1CDC,
! Atlanta, GA, US and 2VAMC, Decatur, GA, US .
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‘ PreP Meds SIM‘

- Studies use tenofovir (TDF) and emtricitabine

(FTC); other ARVs could also be OK
- Two drugs more effective than one in simian

model (CROI 2004-06)

- Concern about development of resistance
with periodic use

. Concern about unintended use; sex workers,

chronic risk takers, cocktail with ED and party
drugs

Source: PLoS Medicine, November 2006, Vol 3; 11, e454.
www.plosmedicine.org

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Immunization |

- l . C Circumcision

HSV-2 suppressive
s H

Genital tract

infection control G

xposure prophylaxis
(TCT, PEP, PrEP)

Female-controlled
microbicides
Ramijee G. XVI IAC; 2006 Toronto. Abstract
TUPLO2

Microbicides ‘

- Strong rationale as
female controlled

method
- Microbicides containing

ARVs in pipeline
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Slide 31

Potential Mechanisms (A-E) for HIV-1
Transmission Across the Mucosal Epithelium

I'. .', — . l ..'-..
Wil S i '
e & @."j:_. -"l;, i
P Ceflataacece=L
¥ o : e
& ax '?‘-‘
n a L] ;}\"‘:‘I !| ' 1
..:r‘c::“. rrria— h"'
gy o
F2

Source: www.thelancet.com Vol 369, March 3, 2007

‘ Properties of an Ideal S“Mz‘
Anti-HIV Microbicide

- Potent activity against most HIV strains
- Preferably broad activity against other sexually

transmitted pathogens
. Direct virucidal activity

- Preservation of microbicidal activity in the

presence of seminal fluid
- Effective against both cell-free and cell-

associated HIV
- No effect on vaginal commensal flora,

especially lactobacilli
Source: www.thelancet.com Vol 369, March 3, 2007 1 of 2 slides

‘ Properties of an Ideal SIM‘
Anti-HIV Microbicide

- Preferentially contraceptive properties
- Resistant to acidic, vaginal pH or enforcing an

acidic pH

. Stable at higher, tropical temperatures
. Odorless, colorless, and tasteless

- Compatibility with latex

- Easy to use
- Low cost and readily accessible

Acceptable to all sexual partners
Source: www.thelancet.com Vol 369, March 3, 2007 2 of 2 slides
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Slide 34
Mechanism of Microbicidal Action
Vaginal, cervical or Direct inactivation (i.e., detergents or

rectal mucosa surfactants)

Preservation of vaginal acidic environment
Enhancement or restoration of commensal
organisms (eg, lactobacilli)

Tissue or cell surface |HIV cell receptors and co-receptors

Viral adsorption or fusion with target cells

Virus surface Viral envelope polyanionic polymers (virus
adsorption); envelope gp120 or gp41
interacting agents (virus entry)

Inside the cell Specific low-molecular weight anti-virals
interfering with the replication cycle of the
virus (eg, virus -encoded reverse
transcriptase or integrase)

Source: www.thelancet.com Vol 369, March 3, 2007

D. E. Sweet, MD

{ Microbicides @

- Researchers have been conducting clinical trials
to develop safe and effective microbicides that
prevent HIV infection.

- Proposed Strategies:
1. Disable HIV

2. Provide a barrier between HIV in semen and
vaginal or rectal tissue

3. Interfere with the process by which HIV enters
cells and establishes infection

4. Strengthen the body’s natural defenses against

HIV
Three products were studied in advanced stage
trials... Source: www.thelancet.com Vol 369, March 3, 2007

‘ Microbicides ‘

BufferGel* Pro2000 Carraguard
Trial sites  [Malawi, 1. Malawi, South South Africa

South Africa, Tanzania,

Africa, Zambia, Zimbabwe

Tanzania, |and US*

ngbla, 2. South Africa,
Zimbabwe | Tanzania, Uganda,
and US Zambia, Zimbabwe

Study 3220 1. 3220 women 6299 women
Population [women 2. 10,000 women
Expected |[2009 2009 2009

Results

Source: Edd Lee, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007
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Slide 37

However...
Cellulose Sulfate Trials Closed

- At the end of January 2007, the Data Safety and

Monitoring Boards (DSMB) of CONRAD met and
based on a review of preliminary data,

- recommended that the Phase Ill trial of the
candidate microbicide Cellulose Sulfate (CS) in

Benin, India, Uganda and South Africa be
discontinued.

- Early data suggest that CS may be contributing
to an increased risk of HIV infection.

- Scientists are struggling to figure out exactly
what this means given that 11 earlier safety trials
j had not revealed any safety concerns.

Source: www.thelancet.com Vol 369, March 3, 2007

‘ Erring on the Side of SIM‘

Safety...

- The Family Health International DSMB

recommended that the CS trial underway in
Nigeria be closed as well, although review of the

Nigerian data by that trial’s DSMB found no
evidence of increased risk.

. The Global Campaign for Microbicides (GCM) and
the African Microbicides Advocacy Group (AMAG)

have been collecting questions from advocates
and seeking answers from site investigators,
sponsors, microbicide experts and information

publicly available about the trials.
Source: www.thelancet.com Vol 369, March 3, 2007

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC
Immunization | - l . C Circumcision
HSV-2 suppressive -
treatment H
- D Diaphragms
Genital tract l .E
infection control F Exposure prophylaxis

(MTCT, PEP, PrEP)
emale-controlled

microbicides
Ramjee G. XVI IAC; 2006 Toronto. Abstract TUPL02
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Slide 40
‘ Infection with ‘

Trichomonas vaginalis Increases the

Risk of HIV-1 Acquisition

- A prospective study among women in
Mombasa, Kenya

- Among 1335 HIV-1 sero-negative women

monitored for a median of 566 days
- 806 incident T. vaginalis infections

(23.6/100 person years)

. 265 women seroconverted to HIV-1
(7.7/100 person years)

! JID 2007;195, (March 1)pg 698-702 .

Slide 41
‘ Infection with ‘

Trichomonas vaginalis Increases the

Risk of HIV-1 Acquisition

Trichomoniasis was associated with a 1.52-fold

(95% confidence interval, 1.04 - 2.24-fold)
increased risk of HIV-1 acquisition after

adjustment for potential confounding factors

Treatment and prevention of

T. vaginalis infection could

reduce HIV-1 risk in women
! JID 2007;195, (March 1)pg 698-702

‘ HIV Prevention Efforts ‘

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

Immunization |

- l . C Circumcision

enital tract l .

infection control G

F Exposure prophylaxis
(MTCT, PEP, PrEP)
Female-controlled

microbicides
jee G. XVI IAC; 2006 Toronto. Abstract TUPLO2
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Slide 43

‘ Prevalence of HSV-2 in Women
Throughout the World

(pregnant or sexually active adult women)

JID 2007;195, (May 1)pg 1243.

‘ Herpes Simples Virus ‘

- A drug used to control

herpes simplex virus

and keep genital
herpes in check lowers
HIV in the blood and

genital secretions of

women infected with
both viruses

! Source: JAMA, March 21, 2007 — Vol 297, No. 11 .

Slide 45

‘HSV—Z (Herpes) Treatment to
Prevent HIV Infection

Researchers have been conducting clinical trials to

see if treating Herpes can reduce the transmission of
HIV.

Rationale:

1. We know people infected with HSV-2 are up to
three times more likely to become infected with

HIV
2. HSV-2 appears to accelerate HIV replication and

shedding - this might make them more infectious
There are two trials currently underway...

Source: Edd Lee, et al, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007
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HSV-2 Treatment to Siide 46

Prevent HIV Transmission

Africa, Latin Africa
America and US
Question Does treating Herpes Does treating Herpes
decrease one’s risk of decrease one’s ability to
becoming HIV infected? pass HIV on to others?
Study HSV infected men and HSV discordant couples
Population women who do not have in which one partner is
HIV infected with both HIV
and HSV-2 and the other
is not HIV infected
Number of 3227 men and women 3000 heterosexual
Participants couples
Results 2007 2009
Expected

Source: Edd Lee, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007

Abstain, Be faithful, Condoms,
Counseling & testing

ABC

C Circumcision

HSV-2 suppressive -
treatment H S
- D Diaphragms
Genital tract . .
infection control G E
F Exposure prophylaxis

MTCT, PEP, PreP
Female-controlled ( )

microbicides
jee G. XVI IAC; 2006 Toronto. Abstract TUPLO2

‘ HIV Prevention Efforts ‘

]

- Researchers have been conducting clinical
trials to develop a safe and effective vaccines
for HIV/AIDS.

- Proposed Strategies:
1. Stimulate cellular immune response
2. Use other viruses or bacteria as “vectors”
3. Prime-Boost models
4. Stimulate antibody response
- There are two advanced stage trials currently

underway...
Source: Edd Lee, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV

Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007

‘ slide48‘
Vaccines
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- Slide 49
Vaccines
Thai Prime STEP Study | Phambili
Boost Study
Trial Sites Rural Thailand Australia, Brazil, Soweto, Cape
(Rayong and Canada, Town, Klerksdorp,
Chun Buri) Dominican Medunsa and
Republic, Haiti, Durban - South
Jamaica, Peru, Africa
and US
Study Populations | 16,000 men and 3,000 men and 3,000 men and
women women women
Products Tested Prime: ALVAC Merck Adenovirus | Merck Adenovirus
Boost: AIDSVAX |5 5

Expected Results

2010

2010

2011

Source: Edd Lee, et al, AIDS Vaccine Advocacy Coalition (AVAC). Anticipating New Tools for HIV
Prevention: Understanding Clinical Trial Results Over the Next 5 Years, February 2007

Slide 50

Benefit of ART

‘ Risk of HIV Transmission 5”“51‘
Highest Early On

Montreal, Canada
- Newly infected patients were 8 times as likely to

transmit the virus as individuals who had been
infected for several years.

- Overall, early infection accounted for about one
half of all HIV transmissions

- Because the early state of infection can be

asymptomatic, newly infected people may not be
aware of their status and will likely test negative

on conventional antibody screening
Therapy at early stages of the disease was

cited as a way to prevent HIV transmission.
Source: Journal of Infectious Diseases (2007;195:951-959)
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High Rates of Forward Transmission
Events after Acute/Early HIV-1 Infection

- A population-based phylogenetic
approach characterizing HIV transmission
in Quebec:

- Viruses from 49.4% of PHIs cosegregated
into 75 transmission chains with 2-17
transmissions/cluster

. Half of the clusters included 2.87 + 0.8
(mean + SD) transmissions.

j- The remainder had 8.8 + 3.5 transmissionsh

Source: Journal of Infectious Diseases (2007;195:951-959)

Slide 53
‘ High Rates of Forward Transmission ‘
Events after Acute/Early HIV-1 Infection

- Coclustering of untreated and treated
Cls with PHIs were infrequent (6.2% and
4.8%)

- The ages, viremia, and risk factors were
similar for clustered and nonclustered
transmission events.

- Low prevalence of drug resistance in
PHI supported amplified transmissions

at early stages
Source: Journal of Infectious Diseases (2007;195:951-959)

‘ High Rates of Forward ‘
Transmission Events after
Acute/Early HIV-1 Infection

Conclusions:

- Early infection accounts for approximately half
of onward transmissions in this urban North
American study.

- Therapy at early stages of disease may
prevent onward HIV transmission

D. E. Sweet, MD

! Source: Journal of Infectious Diseases (2007;195:951-959) .
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Slide 55

]

ART-Induced Reduction in Plasma HIV RNA
Associated with Decreased Levels in Semen

O Controls (drug naive) n=55

100 M Potent ART n=114
P<0.0001

80

60 P=0.025

40 —

Patients (%) with
detectable HIV in semen

20

HIV-RNA HIV-DNA
Vernazza PL etal. AIDS. 2000;14:117 121

Slide 56

‘ Plasma HIV RNA and Heterosexual
Transmission of HIV

415 serodiscordant couples in a community-

based study of 15,127 persons in a rural district
of Uganda

Ninety of the 415 initially HIV-1-negative partners
seroconverted (incidence, 11.8 per 100 person-

years)

Viral load was the chief predictor of the risk of
heterosexual transmission of HIV-1

- Transmission was rare among persons with
levels of less than 1500 copies of HIV-1 RNA per

milliliter
Quinn TC et al. N Engl J Med. 2000;342:921-929.

‘e Impact of ART on HIV Transmissio‘

Among HIV Serodiscordant Couples

- ART offered in Kigali, Rwanda since 2003

- 1034 serodiscordant couples followed
- 248 “index cases” receiving ART (CD4<200)

- In spite of counseling, 42 seroconversions

- Only 2/42 seroconversions with partner on
ART

- ART leads to 80% reduction in HIV
! (OR=0.19 (95% CI 0.05-0.80) .

Kayitenkore K et al. XVI IAC; 2006; Toronto. Abstract MOKC101.
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The Effect of ART on Secondary
Transmission of HIV Among MSM

- Previously published state-transition model of HIV
disease to simulate the clinical and virologic course
of HIV infection among 2 cohorts of men who have
sex with men

- A cohort of individuals who were not receiving ART

- A cohort of individuals treated with US guideline-
concordant ART

. The model tracked the number of acts of
unprotected insertive anal intercourse, transmission
risk per act as determined by HIV RNA level and the
number of secondary cases generated in each

cohort.
Clinical Infectious Diseases, volume 44 (2007), pages 1115-1122
DOI: 10.1086/512816
‘ Slide 59‘

- Comparing the estimated mean number of
secondary transmissions from an HIV-infected
individual in the untreated and treated cohort

. after 10, 20, and 30 years of infection were 1.9,
2.3 and 2.4 respectively in the untreated cohort.
- 1.4, 1.8 and 2.3 respectively in the treated.

- The total number of transmissions began to exceed
the untreated cohort 33 years after infection

- Over the entire course of infection, treatment with
ART led to a 23% decrease in secondary infections

Clinical Infectious Diseases, volume 44 (2007), pages 1115-1122
DOI: 10.1086/512816

Slide 60

L |

onclusions of MSM Transmission
Study

- These results suggest that ART must be
accompanied by effective HIV-related risk
reduction interventions.

- Programs that target prevention to decrease
further HIV transmission are crucial to
epidemic control

Q)

D. E. Sweet, MD

Clinical Infectious Diseases, volume 44 (2007), pages 1115-1122
DOI: 10.1086/512816
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New Directions of Study...

"

Slide 62

‘ Does malaria enhance HIV
transmission?

- Both malaria and human immunodeficiency
virus (HIV) infection are endemic in many
parts of the world. People with HIV infection
are more susceptible to malaria due to their
depressed body immunity. But does malaria
enhance HIV transmission and accelerate the
disease progression?

Source: James G Kublin et al 2005, Effect of Plasmodium falciparum malaria

on concentration of HIV-1-RNA in the blood of adults in rural Malawi:
g a prospective cohort study, in The Lancet, Vol 365, No 9455, pp .

‘ Malaria Study sndess‘

. A prospective cohort study in Malawi (Africa) was
conducted to find out the changes in concentration of
virus (virus load) in HIV-infected adults who didn’t
have malarial infections at the time of enrollment.

The enrollment visit when persons did not have
malarial parasite in their blood,;

« during an episode of malaria;

- and during a visit about eight weeks after the episode when
the person had neither malarial parasite nor any further
episode of malaria.

« All study subjects were adults aged at least 18 years and

cohort study, in The Lancet, Vol 365, No 9455, pp

D. E. Sweet, MD

HIV positive.
Source: James G Kublinet al 2005, Effect of Plasmodium falciparum malaria
on concentration of HIV-1-RNA in the blood of adults in rural Malawi: a prospective
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Change in IV viral load
Before and during malaria and eight weeks post-malaria

250,000
220,566
£ 200,000
y
9 150,000
) 113,235
3 100,000 101,050
2
= 74,780 76,331
& s0000
3E483
a
Basalime Mdalaria Poatrmsiaria
— Total s CO4=300 e CO4<300

Source: http://www.cseindia.org/html/healthnews/march_april05/br eak_through.htm

B

R

£

Data analysis also showed that

increase in malaria coincides
with a significant increase in

HIV viral load

The findings imply the importance of

concerted efforts to prevent HIV and
malaria in areas where both diseases

are endemic.

Source: James G Kublin et al 2005, Effect of Plasmodium falciparum
malaria on concentration of HIV-1-RNA in the blood of adults in rural
Malawi: a prospective cohort study, in The Lancet, Vol 365, No 9455

e & &
A

Slide 66

Looking at One Town...

An estimated 5% of all HIV infections were

attributed to the heightened HIV viral load
induced by Malaria

That translates into 8,500 HIV infections and 980,000

Malaria episodes since 1980 in a town with an adult
Population of about 200,000.

These findings suggest that other co-infections such as

genital herpes or tuberculosis may have also contributed
to the rapid expansion of HIV in Africa

Source: Study: Malaria may fuel spread of HIV while HIV may boost malaria infection rates in some areas
of Africa. SEATTLE — Dec. 7, 2006. http://www.fhcrc.org/about/ne/news/2006/12/07/mal aria.html
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“Between 2003 and 2005 . . . for each new

person who got treatment for HIV, about

10 people became infected. Even during
our greatest advance, we are falling

behind.” sl | 111 .:..F
ol [f |
¥

- Bill Gates

Photo: K.Thiessen, S.A. 2005

Slide 68

Technology is vital BUT...

- Diaphragm and female condom could reduce

HIV incidence but experience with male

condom use indicate that compliance will be

a problem

- Circumcision could have a marked impact on
the epidemic, especially if it is protective in

both sexes, but service delivery is a
challenge

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM

‘ Technology is vital BUT...s”deSQ‘

- Avaccine or microbicide with efficacy ?50% could

reduce incidence, but none exist

- PrEP and HSV2 interventions could reduce
incidence but efficacy and feasibility unproven

- HAART will not significantly reduce HIV incidence

unless widespread coverage and sustainability

problems will develop if numbers of patients keep

increasing

147
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Still A Ways To Go... ‘
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WHAT’S HAPPENING IN 2007: IMPLEMENTING RYAN
WHITE REAUTHORIZATION AND MORE

Laura W. Cheever, MD, ScM

What's Happening in 2007:

Implementing Ryan White

Reauthorization and More

10th Annual Clinical Update

for the Ryan White HIV Program Clinicians

Laura W. Cheever, MD, ScM
Deputy Director, Chief Medical Officer
Department of Health and Human Services

Health Resources and Services Administration
HIV/AIDS Bureau

Slide 2

Challenges to HIV/AIDS Care

Few new resources for care
More patients living with HIV

Rising cost of care

Increasing expectations regarding quality and
range of services to provide

* Increasing age/HIV/treatment related co-

morbidities
» Challenges of underlying issues

— Poverty
— Substance Abuse

— Mental illness
— Stigma

Slide 3

Domestic Federal Funding
For HIV/IAIDS — FY 2007

Total: $17.852 billion* (in billions $)

Other
FEHB_ g, Ryan White
1

MEDICAID.
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Slide 4

Average National Annual Cost Per
Patient For HIV/AIDS Care

30,000

-43,000 new HIV infections

25,000 ] diagnosed annually

20,000 4 -22,000 additional persons
may be identified through

15,000 4 CDC's new testing initiative

with FY 2007 funds

10,000

-31,00 additional persons
o0 estimated to be dxed with FY

2008 funds

0
1987 1007 2004 2006

Source: Kaiser Family Foundation, 2004; Gebo, KA et al, “Costsof HIV Medical Care in the Era of
Highly Active Antiretroviral Therapy,” AIDS 1999, 13; and Schackman, B. et al, “The Lifetime Cost
of Current HIV Care in the U.S.", Medical Care 2006, 44 (11); CDC presentation to the CDC/HRSA
AIDS Advisory Committee, Atlanta, may 2007.

Slide 5
Ryan White Appropriations History
1991-2007

$900 —

$800

$700 4

$600 + —ﬂ—ll‘:::‘\\ﬁase
o seiol
g $400 —&— Title IV
¥ s Lot T

$200 Vﬂf’a)/ ; ;;; ;

$100

$0

PSP FFSFIC ST

Slide 6

Clients Served by the

Ryan White HIV/AIDS Program
Approximately 531,000 clients served in

2006

33% were uninsured and 56% were
underinsured

33% were women

72% were minorities or ethnic minorities

Source: HRSA, Care Act Data Report 2005.
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Slide 7

Clients Served by the AIDS Drug
Assistance Programs (ADAPS)

» Serves 25% of those in care in the U.S.
» 143,000 received services in 2007

* Most were below 200% FPL (82%), with

55% below 100% FPL

» 71% were uninsured, with small shares
reporting some other source of coverage

* 54% had CD4 counts of 350 or below

Source: National ADAP Monitoring Project Report

Slide 8

Ryan White Legislative History

Signed into law in 1990

— Funds first appropriated for FY 1991

« Reauthorized in 1996 for four years

» Reauthorized in 2000 for five years

« Reauthorized in 2006 for three years

— Title XXVI of the PHS Act as amended by the Ryan
White HIV/AIDS Treatment Modernization Act of
2006 (Ryan White HIV/AIDS Program)

Slide 9

New Law Maintains Purpose

» Primary focus on primary care and support
services for individuals living with HIV disease

 Provision of life-extending HIV/AIDS drug

therapies

» Persons who lack health insurance and financial
resources for their care

» Training, technical assistance, and demonstration
projects
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Structural Aspects of the New Law
* Signed into Law December 19, 2006

 Three rather than 5 year authorization
period
— Sunsets after 2009

» Maintains Title structure, also known as
Parts A-F

» Codifies Minority AIDS Initiative (MAI)
programs

Slide 10

Major Changes in Reauthorization

* Overall
— Many moving, interacting parts

— 75% of service dollars for core services, 25% for
support services

 Implications
— Difficult to understand the full impact of any one
change
— For some communities, increased proportion of
funding available for core services, reduced for
support services

Slide 11

Core Services (13)

Outpatient and ambulatory health services.

AIDS Drug Assistance Program treatments under section 2616.
AIDS pharmaceutical assistance.

Oral health care.

Early intervention services described in subsection (e)- Part C.

Health insurance premium and cost sharing assistance for low-
income individuals in accordance with section 2615.

Home health care.

Medical nutrition therapy.

Hospice services.

Home and community-based health services as defined under

section 2614(c)- Part B

Mental health services.

« Substance abuse outpatient care.

* Medical case management, including treatment adherence
services

Slide 12

L. W. Cheever, MD, ScM

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

154



L. W. Cheever, MD, ScM

CARE Act Spending* ™"

FY 2005, $2.05 billion

Training & Technical Assist. Capacw)tylsnmldmg
1%

Administration and Program Support
5%

Planning and Evaluation —__ |
Women, Infants, Ch\ldriﬂ:and Youth \
(Title V) , 3%
Suppon \
Quali‘l\{%Mgml Se%‘;cbes

—

Health Insurance Continuity -
1%

V

Medical Care, 25%

Dental , 1%

Medications

Discret
*Based on planned spending as reported by grantees ( 'Su;;nonary)
Source: The 2006 Ryan White CARE Act Progress Report

Slide 14

Major Changes in Reauthorization
* Overall

— Formula funding based on one year of living
HIV/AIDS data

— Minority AIDS Initiative codified as a new program
« MAI dollars will be competed for Part A and B

— Supplemental funds may not be carried over
« Grants will be off-set if supplemental funds are unspent

 Implications

— Likely increased variation in formula funding year-to-
year as surveillance data fluctuates

— MAI dollars will vary based on the Objective Review
assessment

— Unspent funds will be available for redistribution
across the Ryan White HIV/AIDS Program

Slide 15

Major Changes in Reauthorization
» Part A (formerly Title 1)

— Eligibility to be an Eligible Metropolitan Area (EMA)
re-set (>2000 cum AIDS cases last 5 years)

« Previously grandfathered EMAs became Transitional Grant
Areas (TGASs)

— Previous Title Il Emerging Communities became Part
A TGA's

— 22 EMA’s, 34 TGA’s
— TGAs are not “held harmless”

* Implications

— Funding divided among more jurisdictions
— Shifting of funds
* Some jurisdictions with increased formula awards
« Smaller former EMAs with decreased formula awards
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Slide 16

Major Changes in Reauthorization

» Part B (formerly Title I1)

— All services, including medical care, delivered via
Consortia are considered support services

— New Part B competitive supplemental program based on
“demonstrated need”

— ADAPs must provide therapeutics in every class as
defined by the Secretary

* Implications

— States using consortia for support services may contract in
a different way

— States with greater demonstrated need may receive more

Part B funding (requires increases to Part B base award)
— More states will cover Fusion Inhibitors and the new

classes as they are FDA approved and added to the list by
the Secretary

Slide 17

Major Changes in Reauthorization

» Part C (Formerly Title 1111)

— Capacity Building grants with preference for entities
providing primary care services in rural areas or to
underserved populations

— EIS grants with preference given to areas with high
rates of Hepatitis B/C

* Implications

— More capacity building funds to primary care
providers

— Congress signaling they want more done regarding

Hepatitis B/C in the Ryan White HIV/AIDS Program

Slide 18

Major Changes in Reauthorization

» Part D (Formerly Title IV)

— 10% administrative cap
— Annual program review and a GAO report

* Implications
— May have more Part D dollars invested in

services
— May have more scrutiny of the Part D

program
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Slide 19

Major Changes in Reauthorization

e PartE
— Coordination at the Federal level

— Integration/coordination at the State/local level
— Public Health Emergency provision

— Development of Severity of Need Index by Sept. 2008

 Implications

— Better coordination and integration at the Federal and
State/local level

— Funds available for public health emergency to be
spent in impacted area

— Continued exploration of improved distribution of
supplemental funds

Slide 20

Major Changes in Reauthorization

e PartF

— SPNS

» Support the development of standard client-level
data systems

—AETC

« Training to providers who treat Native Americans
« Training on treatment for hepatitis B/C co-infected

* Implications

— Client level data supported, in part, through
SPNS funding

— Native Americans and Hepatitis B/C important
foci

Slide 21

HAB Priority Areas 2007

Implementing the new law

» Maintaining fiscal viability of grantees

Understanding implications of changes in
healthcare financing (Deficit Reduction Act)

Addressing emerging clinical issues

— Hepatitis B/C

— PAP tests
— Other co-morbidities/Primary care

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

157



L. W. Cheever, MD, ScM

Slide 22

HAB Priority Areas 2007-2

 Improving on patient retention in care
» Understanding the adequacy of the HIV

clinician workforce and HAB staff

» Assessing implementation of client level
data

» Addressing new HIV testing

recommendations

Slide 23

Moving Forward

« Building partnerships across federal and

national partners

* Prioritizing services

« Utilizing other resources in the community
* Improving quality

« Distributing limited resources equitably

» Documenting results and disseminating
best practices

Slide 24

Laura W. Cheever, MD, ScM

5600 Fishers Lane

Rockville, MD 20874

Telephone: 301-443-1993

Email: LCheever@hrsa.gov
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Photography by Benjamin Fraser® See Change LLC 2006

Slide 26

For More Information

http://hab.hrsa.gov

10™ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

159



NOTES

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

160



TREATMENT OF CHRONIC PAIN IN THE HIV CLINIC

Glenn J. Treisman, MD, PhD

the HIV Clinic

Glenn J. Treisman, MD, PhD

Associate Professor
Johns Hopkins Medical Institutions

Treatment of Chronic Pain in

The International AIDS Society—USA

Prior research has shown that
psychiatric patients

m Have increased risk of HIV

m Arelesslikely to receive HAART
m Arelesslikely to stay on HAART

m Arelesslikely to get an undetectab
vira load

m Aremorelikely to die

Slide 2

le

Slide 3

DEFINITION OF GROUPS

Excluded
Mental | No Mental Mental Disorder
Disorder |Disorder Met 1 or 2 of 3
Criteria
Psychiatric
Diagnosis \/ \/ \/
Psychiatric
Medication / \/
Psychiatric
Evaluation \/ \/
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ASSOCIATION BETWEEN MENTAL™"

D/O AND TIME TO HAART

1004

L

Mental Disorder

No Mental Disorder

0531

P=0.05

PROBABILITY OF HAART THERAPY

@
TIME IN YEARS

ASSOCIATION BETWEEN  ™*°

MENTAL DISORDER AND

SURVIVAL
a 14
s
P Mental Disorder
>
7] )
(18 .
[e) No Mental Disorder
>
=
)
@
<
foa)
o P=0.10
x
o
& [

TIME IN YEARS

Slide 6

m For all the happiness mankind can

gain, it isnot in pleasure but in rest
from pain.

—John Dryden
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Slide 7

Differential diagnosis

m Pain, like cough, is a symptom

m Differential diagnosis

m Direct nerve stimulation

m Cytokine and inflammatory stimulation

m Nerve Damage (neuropathy)

m Central pain

m Outflow mediated pain (sympathetic
pain) (RSD)

Slide 8

Pain dichotomies

REAL-NOT REAL = Acute-chronic

Functional-organic

Psychological-
physiological

m Medical-nonmedical

m Real-functiona
m Sensory-central

m Physical-supratentorial
m Medically explained-
medically unexplained

Slide 9

Chronic pain issues vs. acute pain

issuesin HIV care

m Chronic pain m Acute Pain

« Improvefunction « Relieve distress

« Rehabilitation « Convalescence

+ Minimize « Comfort
impairment +Find etiology

« Consider
behaviors
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Law of effect

m ...probability of abehavior can be

increased or decreased depending on
its immediate consegquence.

Thorndyke 1913

Slide 11

The conditioned behavior paradigm

Increased likelihood

of behavior
A positive
Behavior
Environmental exposure — Environmental response
negalive\
Decreased likelihood
of behavior

Slide 12

Rat cage preference manipulation
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Slide 13

Slide 14

Slide 15

Opioids for chronic pain

m 12000 patients with opioids-patients

with no Hx of substance use-4 %
develop dependence  rorter 1980

m Opioids are effective for chronic pain

see Clark 2000

m Thereislittle real data on the amount

of opiate misuse in chronic pain
disorders
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Susceptibility to narcotic abuse

m Cold pressor pain tolerance is decreased in

current opiate and cocaine users compared

with former users

Compton 1994

m Substance use history increases abuse of
pain medications

Savage1993

m Alcoholic and families of alcoholics have
increased pain sensitivity and increased pain
reduction by alcohol

Stewart 1995

Slide 17

Doctors choice of opioids

m Observed pain behaviors have the

highest correlation with physician
prescribing Turk 1997

Slide 18

Comobidities

m Diseases- DEPRESSION

m Endowments PERSONALITY
m Life circumstancess CULTURE AND

SOCIAL CONDITIONERS
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Depression

m Diminishes the perception and impact
of positive reinforcers

m | nterferes with cognition and pain

gating

m Increases the sensitivity to pain
m Increases the likelihood a stimulus will

be perceived as noxious
m Enhances addiction liability

Slide 20

Simplified model of

disposition

percent of
population

Introversion Extroversion

Slide 21

Personality interacts with pain

m Extraversion increases sensitivity to

positive reinforcement (opiatesand disability)
immediate rewards, and external locus

of control (unable and it is someone’ s fault)

m | ntroversion increases avoidance of

INjUry (deconditioning), INCreases worry and
sensitivity to bodily sensation (umination and

avoidance)
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Personality interacts with pain

m | nstability increases emotional reaction

to discomfort (catastrophic reactions) and
i nterpl’etatl ON (paranoid fedlings)

m Stability decreases drive for change

and self-criticism

Slide 23

Examples of reinforcers of pain

behaviors

m Positive reinforcers

« Disability payments
« Attention from spouses, family, doctors,

lawyers

+ Ability to express prohibited feelings
« Possibility of “lump sum” payments

m Negative reinforcers
« Relief from stress, expectations and criticism
+ Relief from pain and discomfort

Slide 24

Behavioral approach to pain

m Look for curable disease

m Treat depression if present

m Analyzereinforcers of pain behavior
m Design arehabilitative program that

emphasizes function, quality of life, and
longevity

m Recognize temperament and adjust for it
m Accept serendipity whenever you find it

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

168



G. J. Treisman, MD, PhD

Pharmacology of chronic st 2
pain

Medications

for
Neuropathic Pain

T2m )

Antidepressantp lAnticonvuIsant Opioids |

| l

Adjuvant Medications
Vanilloids COX-2 Inhibitors
a-Adrenergic Agents Local Anesthetic Agents
Calcium Channel Blockers NMDA Receptor Antagonists

Slide courtesy of Michael Clark

Slide 26
Pain and pain behaviors
Personality vulnerabilities E;‘;grgg?;?[‘y
vulnerabilities
Q: Pain and pain behaviors @
10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

169



NOTES

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

170



INSULIN RESISTANCE DUE TO HIV INFECTION AND ITS
THERAPIES: DRUG, HOST RESPONSE, OR RESTORATION
TO HEALTH?

Carl Grunfeld, MD, PhD

Insulin Resistance Due to HIV

Infection and Its Therapies:

Drug, Host Response, or

Restoration to Health?
Carl Grunfeld, MD, PhD

Professor of Medicine

University of California San Francisco

The International AIDS Society—USA

Slide 2

Introduction

° It is widely assumed that HIV Pl induce a
“syndrome” of insulin resistance accompanied

by hyperlipidemia and fat redistribution that
resembles Metabolic Syndromes with its

increased risk of cardiovascular disease.

® Today | will discuss the following questions:

- How do you diagnose insulin resistance?
- What are the implications of insulin resistance?

- What are the causes of insulin resistance?

- What are the experimental treatments for insulin
resistance?

Slide 3

Diagnosis of Insulin Resistance:
Bad News

° Insulin resistance cannot be diagnosed

accurately in the clinic.

® Clinical insulin assays are terrible.
® Research insulin assays may work.

°® Insulin resistance = HOMA > 4,

HOMA = insulin (uU/mL) x glucose (mmol/L)/22.5
® Similar calculations from GTT.

® Gold Standards: ITT and Clamp.
* Bottom Line: We infer insulin resistance.
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Slide 4

Implications of Insulin Resistance:
Bad Future

* Insulin resistance is the first step on the way

to diabetes.
— But you need genes that lead to decreased

insulin secretion.
° Insulin resistance is part of the WHO

definition of Metabolic Syndrome
— But that is why no one uses WHO.

— There is debate over whether Metabolic
Syndrome is > sum of parts.

* Insulin resistance is epidemiologically
associated with CAD.

— There is debate over whether it is the prime
causal factor

Slide 5

Factors Known to Cause Insulin
Resistance in HIV-Negative

* ~20% of healthy thin subjects are insulin
resistant.

* Obesity, especially visceral obesity.

* Inactivity.
* Drugs (e.g., glucocorticoids, niacin)

* Acute bacterial infection (with end-stage

sepsis causing hypoglycemia)

Slide 6

Glucose Metabolism in Infection

* Studies of acute
infection usually show Increased Insulin Sensitivity

insulin resistance and in HIV Infection
hyperglycemia (Wlth Hommes etal. Metabolism 40:651, 1991

hypoglycemia appearing
during sepsis)

Early studies of HIV
infection were

remarkable in that there
was no insulin

i i |k o

¢

resistance or e s ~ -y —-p
hyperglycemia
°* Patients were thin, if not
cachectic!
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Slide 7

Pl Therapy Increases Plasma Glucose

and Insulin in HIV-infected-Subjects

K. Mulligan et al JAIDS 23:35,
2000 Data obtained before

GLUCOSE (mg/dl)

& after (ca. 3 mos)
beginning ARV:

« aPl . L

(IDV=16, SQ =2, RTV=2) 0
e 3TC, but no PI (N=9) =
« A control group (CON)

on stable regimens that
included neither Pl or 3TC

| JIJLDL

Insulin (MU/mi)

Slide 8

Independent effects on
glucose and lipid metabolism

Peripheral fat loss
ARV Toxicity

AN
Body

- Protease
composition inhibitors

Central fat gain / changes

Restoration to health

/

vs. ARV Toxicity

Insulin Resistancy
Dyslipidemia )

Immune response to infection

HIV-associated
factors

Response to HIV therapy:
Opportunistic infections disappear.

Immunosuppression improves.
Some hyperimmunity remains.

HIV Load and CD4 Cells Improved,” "
but NO Change in Body Fat
Mulligan et al JAIDS 23:35-43, 2000
Changein [PI 3TC CON
CD4 count | 102 + 24*|102 + 29*|-19+ 12
cells/mm?
HIV RNA 13+.1*|10+.2*| -2+.1
Log,, copies/ml
HIV RNA 75% 33% 0
% < 500
Limb Fat -0.3+0.3 +0.3+05 |+0.2+0.3
Trunk Fat (kg) |+0.1£0.5 +0.3+03 [+0.1+0.6
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Independent effects on
glucose and lipid metabolism

Peripheral fat loss
ARV Toxicity

\,
Body Protease
composition inhibitors
Central fat gain / changes
Restoration to health

vs. ARV Toxicity

Insulin Resistancy
Dyslipidemia )

Immune response to infection

~

Response to HIV therapy: /
Opportunistic infections disappear.
Immunosuppression improves.
Some hyperimmunity remains.

HIV-associated
factors

Metabolic Effects of Pl in Healthy
HIV Seronegative Men

° It is difficult to determine whether metabolic effects are
the direct result of Pls or secondary to a reactivated
immune system, restoration to health or body
composition changes.

* Therefore we first examined the effects of 4 weeks of Pl
administration to healthy HIV-seronegative volunteers,
studying their metabolism and body composition before
Rx and at end. No change in Body Fat.

250 Subcutaneous Fat (SAT) Visceral Fat (VAT)

200 T
150
100 -
50
0

cm?2

IDVv* LPV/r IDV* LPV/r

Slide 11

In HIV-seronegative subjects:
Indinavir increases fasting glucose & insulin.
Lopinavir/ritonavir does not.

5.6

P=0.05

= 544
o
E 524
13
3 °1
S 4.84 T
3
O 464

444
= 150
o P=0.04
£ 100
£
g |
g ,

IDV* LPV/r**

* Noor et al. AIDS 2001. ** Lee et al. AIDS 2004

Slide 12
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Slide 13

Independent effects on

glucose and lipid metabolism

Peripheral fat loss

ARV Toxicity N

Body
composition

Protease
inhibitors
Central fat gain /
Restoration to health

vs. ARV Toxicity

changes

Insulin Resistancy
Dyslipidemia )

Immune response to infection

~

HIV-associated
el factors
Response to HIV therapy:

Opportunistic infections disappear.
Immunosuppression improves.
Some hyperimmunity remains.

Slide 14

Indinavir Decreased Insulin Sensitivity

Measured by Insulin-mediated Glucose Disposal (M/l) on Clamp

P=0.009
2 f i
20
- 18
E 16
g 14 0\8
[ =
£
R <} o—o
s 1
£ 10.4+1.4
= 6 - 8.6+1.2
= 4
2
0

Mean Baseline Baseline IDV Mean IDV

Indinavir Increased s
2-hr plasma glucose during OGTT
P =0.026

200 : 2. :

180 4
_, 160 A —
2 140 +—— —5- _
g 120 1 V
& 1001 5 117.3+11.2
5 891 914472
[0} 60 4

40

20 4

0
Mean Baseline Baseline IDV. Mean IDV
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Slide 16

Not Usual Insulin Resistance,,

0.4

Indinavir: o
Free Fatty Acid (FFA) £ |

Levels are Suppressed
Normally During OGTT

01

0.0
0 30 60 9 120 150 180
Minute:

=

Lopinavir/Ritonavir:
Increases FFA,

but FFA suppress
on OGTT

Slide 17

The Effect of Pls on Glucose Transport
Murata, Hruz & Mueckler J. B. C. 275:20251, 2000

* Pls decrease insulin-stimulated glucose

transport in fat cells, but do not inhibit
insulin-stimulated translocation of GLUT4

* No blockade of any aspect of insulin

activation (e.g., phosphorylation, lipids)

* Pls block glucose transport in cells
transfected with GLUT4 (but not with

GLUT1) supporting a direct GLUT4 block

* Most important, the effects of Pls were
immediate- within minutes

Slide 18

Indinavir: —

A single dose
acutely decreased

er ulU/ml
Ree8

e

5

=
E o
.

Glucose Disposal

Rate per unit of

Ml mg/Kg*mi
onso®b
©
fps
&

insulin (M/1). Vean Pacebo Pcebo 1y e oV
Effect was seen 1 i N
within 30 min. on
clamp. °
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Slide 19
Single Dose Ritonavir but not
Amprenavir acutely decreases M/I
P=0.007 N.S.
11 | ] &
§12' 94+-07 I ., 80+-07 %2 85+12 '\t 8.4+0.9
3101 — 2D
g 8- ¢ ¢ §8 { 174 i
£ ] 6
g, =P
0 o
Aveage  Pacebo  Ritonavir  Average Arze  Peobo  Ampenadr Aeage
Placebo Ritonavir Peodho A
Slide 20
10 days of Lopinavir/r and perhaps
Atazanavir/r decrease M/I
P<0.001
PeNS——P=6:623 W BaSeme(=123)
14 O ATV/r (n=23)
£ 11.5+1.0 @ LPVIr (n424)
2 12 10.4+1.1
% 10 8.6+0.
E 108
2 8
2 o6
g 2|
g
0
Mean+SE; All statistical comparisons by ANOVA
Slide 21
Effects of Pls on Insulin Resistance
In HIV-Negative Subjects
Pl Acute 5-10 |>4 weeks
Days
Indinavir --- --
Ritonavir (r) - -
Lopinavir/r - - - «
Atazanavir/r « ()
Atazanavir «
Amprenavir «
Adapted from Lee, Rao, and Grunfeld. Curr. HIV/AIDS Rep. 2:39-50, 2005.
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Glucose
Insulin
1/G
HOMA

IDV HIV-

Noor et al
4 weeks

105%
134%
126%
147%

Indinavir-induced insulin resistance
is worse in HIV+ than HIV-

Pl HIV+

Mulligan et al
3 months

111%
195%
159%
249%

Slide 22

C. Grunfeld, MD, PhD

Resistance induced before any change in fat

Slide 23
Prevalence of Insulin Resistance and ARV
Courtesy F. Goebbel Medizinische Poliklinik, Minchen 12/2000
50
47%
45%
40

()
o
G
— 30
2 26%
4 23%
g
S 20
S
1)
= 10
X

0%

o —
@ Tx NRTI NRTI NRTI+PI  NRTI+PI
+NNRTI +NNRTI
n=51 n=42 n=22 n=172 n=22
Slide 24

Insulin Levels in the FIRST Study
(W/mL) Shlay et al JAIDS 2005, 2007
Pl vs. NNRTI vs. PI+NNRTI ddI+D4T vs. ABC+3TC

PI: Slight early increase dd1+d4T is worse
All: Increase later

2)SE P-value
o —p .02 <0.005 SR e
O  NNRTI __ 006 002 <0.005

= -=- PI+NNRTI 008 002 <0.005 g

Change
(unB?Brllgnth

o)
N
5}

Mean Change from Baseline
0 5
IS S S
Hq’
5
z 2
oF
i
]
=
B
.
.
e
I
Mean Change from Baseline
° s
h
= '
1
o
i1
——

KN
5

0 12 24 36 48 64 o 4 8 12 ]'.6 2'0 2% 28 32
Months Months
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Slide 25

HIV+
p =0.99 O Control

p=0.41

The FRAM Study:

Non-Diabetics

Glucose Levels:
Similar In

N oW oA oo

Glucose (mmol/L)

HIV & Control

o

Men Women

HIV+
@ Control

HOMA Levels:

Higher In HIV+
Women than Controls,
But Not Men

HOMA

Men Women

Slide 26

Being In The Upper Tertiles Of VAT And Upper

Trunk SAT Is Associated With Greater Odds (OR)
Of HOMA >4 In HIV+ & Controls*

Odds Ratio (OR) Control HIV+
OR 95% Cl p-value OR 95% ClI p-value
VAT:
3dys, 1% tertile** 12.1 (3.2,45.6) 0.0002 32 (21,49 <0.0001
nd s, 1¢ tertile** 1.9 (0.56.9) 0.31 1.9 (1.3,29) 0.002

Upper Trunk Fat:

3d vs, 1% tertile** 9.0 (24,33.9) 0.001 21 (1432) 0.001
nd ys, 1% tertile** 2.4 (0.69.1) 0.20 1.2 (08,18) 0.33

* model also controls for ethnicity, age, gender, alcohol (HIV only), current crack or cocaine use (HIV
only), physical activity (control only) and adequacy of food (controls only)
** tertiles of control are used as reference to directly compare HIV with Control

Slide 27

VAT is Associated with Caucasian Race,
Older Age, Not Smoking & Less Physical Activity

Men Women

% P-value

% effect 95% CI P-value effect 95% Cl

Ethnicity

(vs. Caucasian):
African-American| -55 (-63,-46) 0.001 -21 (-38,2) 0.089

Hispanic -3 (-27,21) 0.74 6 (-32,56) 0.78
Age (per decade) 31 (22,42) <.0001 18 (2,35) 0.031
Current Smoker -19 (-30,-6) 0.003 -32 (-47,-11) <.0001
Physical Activity (vs.
1st))
2nd Quartile -12 (-28,7) 0.24 2 (-20,31) 0.79
3rd Quartile 1 (-15,23) 0.82 -12 (-44,37) 0.57
4% Quartile -20  (-36,-3) _ 0.020 -21  (-52,24) 0.32
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Effect of Metformin or Rosiglitazone in

HIV Lipodystrophy with Insulin Resistance
Adapted from Hadigan JAMA 2000 and Annals 2004

Slide 28

Change @ 3 Mos. Change @ 3 Mos.

Placebo | Metform | P-value | Placebo | Rosiglit | P-valu

e

n 11 14 12 16

Glucose 1.9 0.9 0.24 2.5 1.3 >0.2

2HGlIc 7 2 0.51 2.3 5.7 0.06

Insulin 0.2 -4.3 0.61 -5.2 -1.2 >0.2

AUC

Insulin -414 -2930 0.01 2592 -3312 | 0.003

Diabetes Prevention Program

* Studied subjects with impaired fasting
glucose or impaired glucose tolerance.

* Lifestyle changes reduced incidence of
diabetes diagnosis by 68%.

* Metformin reduced incidence of diabetes
by 31%.

* Trolgitazone was discontinued, but
reduced incidence of diabetes similar to
lifestyle changes at early time points.

* No hard outcomes. Cannot tell if better
than treating early diabetes.

Slide 29

To treat or not to treat?

That is the question.

* Treatment before diabetes is “off-label”.

* Another study showed thiazolidenediones are
better at “preventing” diabetes!.

* A meta-analysis found rosiglitazone associated
with OR of 1.43 for MI.

* More fractures (2-3x) found in women in a
rosiglitazone treatment arm2.

°* Rosiglitazone and pioglitazone linked to lower
BMD3.

1S.E. Kahn. NEJM 355: 2427, 2006. 2S.E. Nissen. NEJM 356: 2007.
3A. Schwartz JCEM 91: 3349, 2006. A. Grey. JCEM 92: 2007.

Slide 30
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How much significant
hyperglycemia is there in trials?
* Prevalence of Glucose > 250 mg/d| (48 weeks):
® Trial APV300003
- Fosamprenavir/r 2% (n = 104)

- Lopinavir/r 2% (n=103)
® Trial 863

- Nelfinavir 2% (n = 326)

- Lopinavir/r 2% (n=327)
° Trial Al-474-045

- Atazanavir/r 5% (n=119)

- Lopinavir/r <1% (n=118)

Slide 31

Problems with the Metabolic Syndrome
Kahn et al. ADA & EASD. Diabetes Care 2005

1. Criteria are ambiguous or incomplete. Rationale for
thresholds are ill-defined.

2. Value of including diabetes in the definition is
guestionable.

3. Insulin resistance as the unifying etiology is uncertain.

4. No clear basis for including/excluding other CVD risk
factors

5. CVD risk is variable and dependent on the specific risk
factors present

6. The CVD risk associated with the “syndrome” appears
to be no greater than the sum of its parts

7. Treatment of the syndrome is no different than the
sum of its parts

8. The medical value of diagnosing the syndrome is
unclear.

Slide 32
Metabolic Syndrome
NCEP/ATPIII WHO
Three of the following: * Diabetes, IFG or IGT or
* Glucose > 6.1mmol/L insulin resistance on
(?>5.6 clamp + two of the
* Waist Circumference following: _
>102 cm in men or >88 ®* WHR > 0.9 in men or
cm in women 0.85 in women
* Triglycerides > 1.7 ® Triglycerides >
mmol/L 1.7mmol/L or HDL < 0.9
* BP > 130/85 mmol/L in men or 1.0 in
- omen
* HDL < 1.0 mmol/L in . ‘gp o so/e0
men or 1.3 in women =
* Microalbuminuria
Slide 33
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Slide 34

Problems with the Metabolic Syndrome
Kahn et al. ADA & EASD. Diabetes Care 2005

* Differing Definitions give different populations.

* Ambiguous BP > 140 or = 90 or both.

® What if reversed by Rx, even weight loss?
* Dichotomous cutoffs of quantitative predictors.

® Gender difference cutoffs are for risk factor
assessment not risk.

° How to measure: e.g., waist circumference. Is

it valid in HIV with lipoatrophy?
° Doubt if linked in same syndrome, e.g., insulin
resistance (esp. true in HIV = TG, HDL etc.).

Slide 35

Question for the Audience #1

°* You have a 46 yo HIV-infected Caucasian
male, normal weight, exercises, on

LPVr/TDF/EMC, fasting glucose = 89

mg/dl, HOMA = 6.

Would you treat?

1) Yes

2) No
3) How?

Slide 36

Treatment Options #1

1. Metformin

2. Pioglitazone
3. Insulin
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Slide 37

Question for the Audience #2

°* You have a 60 yo HIV-infected Caucasian
male, big belly, no longer exercises, on

EFV/TDF/EMC, fasting glucose = 109

mg/dl.

Would you treat?

1) Yes

2) No
3) How?

Slide 38

Treatment Options #2

Diet and Exercise

Metformin
Pioglitazone

A wbdpE

Insulin

Slide 39

Conclusions

° These data demonstrate that the causes

of insulin resistance in HIV infection are
multifactorial: Restoration to Health, PI,

NRTI, VAT, Age Inactivity etc.

* Insulin resistance is hard to diagnose, but
can be inferred.

* Treatment of insulin resistance is similar

in HIV-infected and control subjects, but
the long term value of treating before the
development of diabetes is unknown.
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Effects of ARV on Lipids

Class |Drug TG LDL HDL

VLDL (HIV+) (HIV+)

PI Ritonavir - - - - () -
Lopinavir/r - - - «
Indinavir « - -« « -
Amprenavir | « - - «
Nelfinavir « - - « -
Atazanavir « « -

NNRTI | Efavirenz - - -
Nevirapine « - - -

Adapted from Lee, Rao, and Grunfeld. Curr. HIV/AIDS Rep. 2:39-50, 2005.
Slide 41

& A Few Words About Fat
Redistribution

* Many papers report identical “lipodystrophy”
in HIV+ on NRTI Rx without PI's.

® Other data implicate duration of HIV, change
in CD4 cell count and age in lipodystrophy.

* Data from the FRAM study have refuted the
link between loss of peripheral fat and gain
of central fat, requiring redefinition of the
lipodsytrophy syndrome as lipoatrophy.

Slide 42

Leg Sat & VAT are Associated
with Different HIV-Related Factors

Leg SAT VAT
% Effect 95% CI P-value| |% Effect 95% CI P-value
MEN
Current HIV VL 6 (2,11) 0.009 -4 (-115) 0.38
Current CD4 2 (-1,5) 0.21 8 (2,17) 0.011
Stavudine -7 (-8,5) <.0001 0 (-4,4) 0.96
Indinavir -3 (-6,-1) 0.001 1 (-55) 0.86
Nevirapine -2 (-6,3) 0.46 -11 (-21,0) 0.041
WOMEN
Stavudine -9 (-12,-5) <.0001 1 (-5,7) 0.78
NNRTI -6 (-12,-1) 0.027 0 (-9,8) 0.88
HAART -0.6 (-54) 0.83 7 (1,13) 0.033
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METABOLIC COMPLICATIONS: BONE DISORDERS

Pablo Tebas, MD

Metabolic Complications:
Bone Disorders

Pablo Tebas, MD

Associate Professor of Medicine
University of Pennsylvania
School of Medicine

The International AIDS Society—USA

Osteoporosis definitions (WHO)

» Metabolic bone disease characterized by
low bone mass and microarchitectural
deterioration of bone tissue that leads to
enhanced bone fragility and increase in
fracture risk.

Using t=scores:
Normal = t-score > -1
Osteopenic =t-score from -1 to -2.5
Osteoporotic = t-scores <-2.5
Using z-scores:
Osteoporotic= z-score < -2

Slide 2

Slide

FAST TR K AfLE 2L 14 Fhi3=FRT

Accelerated hone mineral loss in HIV-infected patients
receiving potent antiretrovieal therapy

Palsdn Telas, William G. Powderdy, Sherry Claxion, Denna Marin,
Worapho! Tantisinwal, $leven L. Tedtelhaum and Kevin £ Yarasheski

3

* 1999. Mary Romeyn (UCSF) and Julia Ireland
(USC):
20 HIV-positive men CD4 < 100 cells/mms3: 45%
osteopenia, 40% osteoporosis and 15%
normal
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Message # 1

Low Bone mineral density is the most
frequent metabolic problem among HIV
positive patients

More than 50% of the
patients are affected

Slide 4

SUN: Prevalence of Osteopenia/

Osteoporosis in HIV-Infected Patients
« Prospective study of 525 HIV+
pts with baseline DEXA bone
densitometry compared with Comparison of Femoral Neck T-Scores Among SUN Study
matched pairs from NHANES Participants and Matched Controls

Longitudinal follow-up ongoing

04 Matched NHANES

SUN study

Slide 5

P. Tebas, MD

S o3 4 participants subjects
+ - inreduced bone density atthe & o, fean: -0.36
femoral neck in HIV+ vs controls & P <00t
Osteopenia: 51.7% vs 29.1% 00
. -4 -3 -2 -1 0 1 2 3 4
Osteoporosis: 9.8% vs 1.0% T-Score
» Factors associated with
OSteopOI’OSiS uTtivariate Analysis:
Longer time since HIV diagnosis | Factor OR (95% CI) P Value
BMI<225kg/m? | 3.01 (224560 | <001
Old age Age > 45 vears 235(133415) Q0
Lower baseline CD4+ count BL CD4+ < 300 210(116378) 013
HIV > 97.7 mos 1.56 (1.09-3.55) 023
Lower BMI

Overton T, et al. CROI 2007. Abstract 836.

Epidemiology. Osteopenia HIV+ vs HIV-

HIV-infected -vs- HIV-negative Odds ratio
Study — (95% CI)
Amiel 8.41 (4.52,15.66)
Bruera 4.04(1.22,13.42)
Brown 3.61(1.25,10.43)
Dolan 3.19 (1.61,6.30)
Loiseau-Peres 4.13(1.75,9.77)
Tebas —— 1.60 (0.52,4.91)
Yin 2.70 (1.11,6.58)
Huang 16.00 (1.54,166.05)
Knobel =1 16.33 (7.42,35.94)
Madeddu 17.19 (6.57,45.01)
Teichman ——m@ 76.00 (16.03,360.32)
Overall (95% CI) 6.43 (3.68,11.26)
| !
.01 1 100
odds ratio

T. Brown. Lipodystrophy meeting. Dublin 2005
T. Brown, R. Qagish: AIDS 2006; 20: 2165-2174

Slide 6
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Slide 7
Osteopenia/osteoporosis ART or HIV ?
-«
i) IIII..-' f .1 -/"'.-_\-\.
I L:g*‘?ﬂ—*ﬁ -
A
S =
i was fipat 7 ¥
The chicken or the egg?
Slide 8
o Osteopenia related to HIV itself
<= / EBones in naive HIV individuals
-1
TFV+3TC+ | DAT+3TC+ Total
EFV EFV (n=600)
(n=299) (n=301)
Normal 221 (74%) | 206 (68%) | 427 (71%)
Osteopenia 70 (23%) 83(28%) 153(26%)
Osteoporosis 8 (3%) 12 (4%) 20 (3%)

Powderly et al. 12th Conference on Retrovirus and Opportunistic Infections Abstract 823; 2005

Slide 9

The effects of treatment
Osteopenia: HIV+ on ART vs ART naive

Treated -vs- Untreated

‘‘‘‘‘ i _E]_
]
e
=
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Vet — B
Vescin -
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ooz vera g
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1)

T
10
Odds of Reduced BMD, Treated vs

T. Brown. Lipodystrophy meeting. Dublin 2005
T. Brown, R. Qagish: AIDS 2006; 20: 2165-2174
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Slide 10

The effects of treatment. Study 903
Mean (SD) % Change in Spine BMD

—a— TDF+3TC+EFV p = 0.002
—m— d4T+3TC+EFV

N

Change from Baseline
o o A N O N M O ©

BL 24 48 72 96 120 144

Weeks
TDF+3TC+EFV: 299 263 234 222 209 190 184
AAT+TCHEFV: 301 266 248 229 207 183 173

Gallant, J. et al. JAMA. 2004 Jul 14;292(2):191-201.

Slide 11
Changes in BMD after ART. ACTG 5005s
) NFV (A/C/E/F) vs EFV (B/D) 2z|:>\//3'rc (A/B/E) vs DAT/DDI (C/DIF)
1 No PL(EFY) 1 D4T/DDI
Eﬂg \
ec 4 R 14 .
=5 | ] \ ”l
< 2 24
5 \ 7N
4. 44
SET —r EE L s e s s
ofsbzte b b fifge 0 fs % fo g4 §0 % 2 1psihd
P+4¢49349¢4 vesks
h 4 g
] TR 2 39 NzovdTC B ¥ b @1 de s & @ &
NnofT T ® 3% 13T 78 75 A W NO4TIOpI @ 72 ® & 5 % 45 40 37
Tebas, P et al. CROI 2007
Slide 12

Message # 2

* Both HIV and treatment lower BMD
 Individuals lose 2-4% of total BMD at the

initiation of ART (any ART)

« Some drugs produce more bone loss
than others (TFV)
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Slide 13

What type of

osteopenia/osteoporosis?

Slide 14

Bone Remodeling Cycle

Slide 15
Evolution of bone markers
‘ -—.P—ks\. h * The majority of
patients had high
indices of bone
o ' metabolism and
./?\i—F turnover, regardless
‘ of presence of
.................... osteopenia
T * No marker was
[ e Poranetines significantly
i i correlated with BMD

K. Mondy et al. Clin Infect Dis.
2003;36:482-90.

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

191



Message # 3

« Patients with HIV on treatment generally
have a state of high bone turnover

« Histomorphometry studies shows
multiple different histologies, suggesting
that the process is multifactorial (data
not shown)

Slide 16

Ankylosing spondylitis. .

Chronic liver disease (e.g. Malabsorption syndromes

primary biliary cirrhosis). (e.g. celiac disease,
Crohn’s disease, surgery for
peptic ulcer).

Slide 17
How frequent are secondary
causes of osteoporosis?
Slide 18
Secondary causes of
osteopenia/osteoporosis
=>» Drug therapy => Endocrine diseases
Glucocorticoids. Primary o
Antiepileptic drugs (e.g. hyperparathyroidism.
phenytoin). Thyrotoxicosis.
Excessive substitution Cushing’s syndrome.
therapy (L -tiroxine, Addison’s disease.
hydrocortisone). Diabetes mellitus
Anticoagulant drugs (e.g. . .
heparin, warfarin). v Hematological diseases
Cyclosporine. Multiple myeloma.
Diuretics. Systemic mastocytosis.
Chemotherapy. Lymphoma, leukemia.
= Rheumatologic diseases Pemicious anemia.
Rheumatoid arthritis. v G.aStro'mes“nal
diseases
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» The metabolic clinic in
Modena is a referral center for
northern Italy for the
management of metabolic
complications associated with
HIV

« All patients undergo complete
metabolic evaluations and are
evaluated by a
multidisciplinary team

« 1199 consecutive patients
seen in the clinic

Guaraldi et al. Lipodystrophy 2006

Slide 19

Frequency of secondary
osteoporosis in HIV patients

121y
Hyperparathyroidism

-PTH,-InCa, " /InP

Dary
Hyperparathyroidism

osteomalacia

- PTH, ~vitamin D,
“InCa,n-/InP

chronic renal failure

-PTH+~ GFR

Hyperthyroidism

~ap TSH, -/in T4

Hypogonadism (males)

"~ total testosterone

Vitamin D deficiency

~ vitamin D

Low BMI (wasting)

BMI < 20 kg/m2

Osteoporosis

Osteopenia

Slide 20

Prevalence of secondary causes of
osteoporosis among HIV infected individuals

Normal

DXA n=1199 10% 500 369 Pvalue
1% Hyperparathyroidism 1073 % % 6 1
2% Hyperparathy roidism

HighPTH, low vitamin D 723 %o 6.3% 5.6% 0.7

HighPTH, low GFR* 1005 ) 1.3% 1.1% 03
Hyperthyroidism 1072 0.9% 0.7% 0.3% 0.56
Vitamin D deficiency 73 46% 25% 22% <0001
Hypogonadism (males) 48 5.3% 8.7% 11.4% 0.4
BMI less than 20 kg/m’ 1156 34% 20% 10% <.0001

hyperthyrodism are very rare

« Primary hyperparathyroidism and ¢

« Secondary hyperparathyroidsm is

Low vitamin D is very

frequent in this population

Although hypogonadism is

P. Tebas, MD

common frequent it is not clearly
Associated with low vitamin D in associated with low BMD
5-8% of the patients « Low BMImay be a

contributor for
osteopenia/osteoporosis in a
significant amount of patients

Rarely with low GFR (1-3%)

Guaraldi et al. Lipodystrophy 2006

Slide 21

Frequency of low BMD according to
vitanmmDtevets

40

Lumbar
Femoral

30 4

20 4

10 1

25(0OH) Vitamin D levels (ng/mL)

0 T T T
Osteoporosis Osteopenia Normal

WHO category

Guaraldi et al. Lipodystrophy 2006
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Slide 22
The problem of vitamin D levels

¢ “Normal” vitamin D
levels are not
“normal.”

« The prevalence of low
vitamin D in the
community is very
high

« Combination of poor
intake and lack of sun
exposure

Holick MF et al J Clin Endocrinol Metab 2005,90:3215-3224
. . . . Slide 23
Prevalence of low vitamin D in Italians
HIV +
100
90 4 [T
0 I
(]
(&)
c
o]
©
S
& 30 s T e
20 ersnnnl  pans -
10 s fes PR -
0 T T T T T
<10 ng/mL <15 ng/mL <20 ng/mL <25 ng/mL <30 ng/mL
Cut off for 25(0OH) D levels
Guaraldi et al. Lipodystrophy 2006
Slide 24
Levels of vitamin D vary during the year
Median (IQR) 25(OH) D levels by month
40
=
£ 30
>
£
©
[
3 2
o
2 l %
o
5 10
N
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Guaraldi et al. Lipodystrophy 2006
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Slide 25
Message # 4
e Secondary causes of
osteopenia/osteoporosis are very
frequent
¢ Low vitamin D is VERY frequent
« Low BMI, hypogonadism, chronic
kidney disease also contribute
Slide 26
Do drugs affect vitamin D
metabolism?
Slide 27
Effects on Vitamin D metabolism
i Sj?:g'-"‘r’ 56“’\’
Q.d’sb = 4 &,
= @ Bos
Tedchy iboachnicawrsd prawtiaman [y whatman [
1 aﬁh“yyﬁr'z*xy%ﬁzﬁl
ngﬂw 24hydroxylase r “'\-""*-""‘ﬁ,, \%
5 LTPEL [iRsees i ke L
£ e S e, o
H\T‘\-‘J:III L o (g
caksroic acid 1. 2%-dibsdronyveizmmm [ 1%-trydragy rearen D4
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Slide 28

Effects of Pls in 25 (OH) vitamin D

conversion to 1,25 (OH), vitamin D

-89% -90%
PO

Control EFV NFV IDV  RTV Ketoconazole Control EFV NFV IDV  RTV Ketoconazole

No stimulation glinterferon

Cozzolino M et al. AIDS 2003,17:513-520

Slide 29

What about treatment?

WashU 71

[ Randomized trial n=30 |

< Vitamin D and calcium supglementatiod

Vitamin D, calcium and alendronate

Powered to detect differences within arms

* ACTG 5163

Slide 30

Results. Change in Lumbar BMD

=
o

Lumbar Spihe

—l- Vit D + Ca+ Alendronate
—@— VitD+Ca

* T

% change from baseline

O L, N W A OO N ® ©

Weeks

* significant within arms
1 significant between arms
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Bone markg:'ige31
10 Bone Alkaline Phosphatase N - -
By -@— Vit D+ Ca s
E E 10
s . b 2 =
Slide 32
ACTG 5163
BMD Lumbar Spine (men and women)
5 -
g
— amin D+ +Alendronate
5 4] |Rvimoa e
9 * $=0.0003
Q *
£ 31 p=0.0006
(]
= t p=0.03
5 2]
c
©
ey
o 11
S
0 = T T
* significant withi 0 24 48
T:ilg':]ilffil(f:r?‘tt‘:g:xlenesramrfns Week McComsey et al. CROI 2007
Slide 33
Message # 6
¢ Alendronate does work
« Other drugs probably do too
« Do not forget to rule out vitamin D
deficiency before starting alendronate
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What are the clinical
implications of all this?

Slide 34

Let’s say you are a45y. 0. woman...

Slide 35

t=0 t=-1 t=-25
% women of your age 55% 30% 1%
with lower BMD 0 0 0
RR of fracture 0.83 1.6 4
Probability of
breaking hip next <1/1000 <1/1000 <1/1000
year
Life time risk of hip 13% 23% 60%

fracture

Fragility Fractures in HIV
Demographics/Risk Factors (n=49)

» Mostly white (67%), and males (76%)

» Median age at fracture: 45 years (range 25-75).

» Current smoking (48%) and excessive alcohol
(15%)

* Median BMI 23.29 kg/m2 (range 15.81-32.25).

» Seven pts had a history of steroid use (chronic
use including at the time of fracture in only 2).

» No postmenopausal women

McComsey et a, CROI 2004. Poster 743

Slide 36
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HIV infected individual

[ ]
Asses risk factors Lifestyle advice
Age Smoke cesation
Sex Vitamin D and
Weight Height Calckium intake
Hx. of Fractures Weight bearing
Secondary causes exercise
h 4
Additional risk factors
and/or hx of fracture?
Measure BMD by DXA
|
\ 2 L2 L 4

| T-Score < -2 | | T-score 2 to-1 | | T-score > -1

|

CBC
Basicchemstry
Seum calcium
Serum PTH
25 OH vitamin D

creatinine
Serum testosterone
TSH

Evaluate potential secondary
causes identified in history

24 h urine calcium and

Secondary cause

A

v
Treatcs:Lj:Soendary Life style advice Life style advice Life style advice
Continue ART Continue ART
Consider

Alendronate or
other treatment

Y

years

Monitor DXAin 1-2

Slide 37

My approach to bone
problems associated
with HIV or its treatment
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Acknowledgments

Bone and alendronate studies

= William Powderly (WashU)
= Kristin Mondy (WashU)

= Kevin Yarasheski (WashU)
= Grace McComsey (Case)

Bone, obesity and HIV

= Val Amorosa (Penn)

Secondary osteoporosis
= Giovanni Guaraldi (University of Modena)

Vitamin D metabolism I@

= Adriana Dusso (WashU) -

10™ ANNUAL CLINICAL UPDATE FOR THE RYAN WHITE HIV PROGRAM June 14-16, 2007

200



NOTES
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