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Global summary of the AIDS epidemic [ 2016

Number of people Total
living with HIV Adults

Women
Children (<15 years)

People newly

36.7 million [30.8 million—-42.9 million]
34.5 million [28.8 million—40.2 million]
17.8 million [15.4 million—20.3 million]
2.1 million [1.7 million—2.6 million]

Total 1.8 million [1.6 million—2.1 million]

mfected _ Adults 1.7 million [1.4 million—1.9 million]
with HIVin 2016 cpijgren (<15 years) 160 000 [100 000-220 000]

AIDS deaths in 2016

Total
Adults
Children (<15 years)

1.0 million [830 000—1.2 million]
890 000 [740 000—-1.1 million]
120 000 [79 000-160 000]

UNAIDS



The Beginning: New York Times (July 1981) = "~

“Doctors in New York and California have diagnosed THE NEW YORK TIMES
among homosexual men 41 cases of a rare and SR Jod 8 I
often rapidly fatal form of cancer. o N -
The cause of the outbreak is unknown, and there is RARE CANGER SEEN
as yet no evidence of contagion.. IN41 HOMOSEXUALS
...... no apparent danger to nonhomosexuals from ) ——
contagion...... no cases reported to date outside inNew Yorkand Calfonic
the homosexual community or in women. —8 Dted Inside 2 Years

By LAWRENCEK. ALTMAN

Doctors in New York and California
have diagnosed among homosexual men
41 cases of a rare and often rapidly fatal

Nine of the victims tested had severe defects in formolcacer. Eightof evicm i
their immunological systems..........

V2 was made.

By LAWRENCE K. ALTMAN
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The First Pediatric Cases @ ORI
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Fig 3. Pediatrics AIDS cases by year of transmission of
human immunodeficiency virus. Includes children
younger than 13 years of age in whom AIDS was diag-
nosed as of Dec 31, 1985. Year of transmission was
considered year of birth for perinatally acquired cases
and vear of transfusion for transfusion-acquired cases.

Rogers et al. Pediatrics 1987



JOHNS HOPKINS

M E D I © I M E

The First Pediatric Cases

80+

70 -

“Another 85 cases (not reviewed here)
were reported in adolescents.”

60 -

o0 +

40 -

S0+

Number of Cases
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Ageé in Months Age in Years

Fig 5. Pediatric AIDS cases by child’s age at diagnosis.
Includes children younger than 13 years of age in whom

AIDS was diagnosed as of Dec 31, 1985.



Prognosis of perinatal HIV infection

»Symptoms develop over months to years

»25% rapidly progress to AIDS (<1 year = highest risk)
»75% experience slow progression

»25% mortality by age five

» Annual rate of disease progression (6-8%)

“although they make up only 1% of AIDS patients, they have
unique clinical, social, and public health problems that require
special attention.” Rogers
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Course of Untreated HIV
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CD4 level and Risk of Opportunistic Infections (Ols)

800

Bacterial skin infections
Herpes simplex, zoster
Ovral, skin fungal infections

Lymphadenopathy
600 | Thrombocytopenia

CDi

Cell

Count 400
{/mml)

Kaposi's Sarcoma

Hairy leukoplakia
Tuberculosis

300
PCP
Cryptococcosis

i v
200 200 Toxoplasmosis

MAC, CMV
Lymphoma

77
MOMNTHS YEARS

TIME
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Goals of Therapy

1)\ HIV-associated morbidity, prolong duration and quality of
survival

2)Preserve/restore immunologic function
3)Maximal and durable suppression of HIV viral load

4)Prevent transmission N
> Treatment as prevention (TasP) T e gy

b, UNDECTECTABLE= ™

» Undetectable= Untransmittable (U=U) T T

UNDETECTABLE

il UNTRANSMITTABLE
uuuuuuu

u~-~n
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~1900s-1960s- . ~1975-./-1978-.-1980--1981

The CDC publishes reports
describing Kaposi's sarcoma
and Pneumocystis pneumonia

In the early 1900s, transmission of SIV to hu-
mans in west-central Africa results in virus muta-
tion and the emergence of HIV-1.

The oldest HIV-1 genomes were sequenced in
the 1990s from the preserved tissue samples of
a man and woman from the Democratic Republic
of Congo who died in 1959 and 1960.

In 1964, Jerome Horwitz synthesizes azidothymi-
dine (AZT) at the Barbara Ann Karmanos Cancer
Institute in Detroit. AZT would later be used for

the treatment of HIV infection.

Reports of severe
wasling syndrome
— weight loss of

at least 10% of
body weight = in
residents of Africa,
later determined
to be symptoms of
AIDS.

AT _
8.y

RARE GANGER SEEN”
"IN &1 HOMOSEXUALS

Outbreak Occurs Among Men

A Pneumonia
That Strikes -
Gay Males

A myshoriean outbreak of o

Yy EaA R scaried
[Francyco snd several other major
EiLich. 1 wan fevraled yeaterday

The first AIDS clinic is established in San Fran-
cisco and the Gay Men's Health Crisis is founded
in New ork City.

A Portuguese
man, “Senhor
José", becomes

After presenting
with Kaposi's sar-
coma, Ken Horme

the first con- becomes the first in gay men in California and
firmed case of AIDS case to be Mew York. Michael Marmor and his colleagues publish a
HIV-2 infection, recognized by the report in The Lancet carrelating risk factors for

United States. The Mew York Times publishes
an article — "Rare Cancer Seen
in 41 Homosexuals" — describ-
ing cases of Kaposi's sarcoma
affecting 41 gay men in San
Francisco and New York City.

Kaposi's sarcoma with sexual activity and drug
use in homosexual men.

The term AIDS is used for the first time by the
CDC and is defined as “a disease at least mod-
erately predictive of a defect in cell-mediated im-
munity, occurming in a person with no known case
for diminished resistance to that disease.”

T-.

1982- -1983

The CDC reports on immu-
nodeficiency in female sexual
partners of males with AIDS
and identifies the primary
routes of HIV transmission.

At the Pasteur Institute in Par-
is, virologists Luc Montagnier
and Frangoise Barré-Sinoussi
isolate a retrovirus (LAV) that
kills T cells frorm a homosexual
AlDS patient.

1984

At the NCI in Maryland, Rob-

ert Gallo's group identifies the
retrovirus (HTLW-II) to be the

cause of AIDS.

The FDA approves the
ELISA blood test kit used
to screen for antibodies
against HIV in the U.S.
biood supply.

U.S. Health and Human
Services Secretary Margaret
Heckler declares that a vac-
cine will be available for HIV
within two years.

The Canadian Red Cross
begins screening blood
products for HIV.

The first International
AIDS conference is held in
Atlanta,

Project SIDA, the first AIDS
research project in Africa is
launched.

*Q-Q“TRE LE S:Zi ™

TRAVAIL

PRCERY

(R AR

Robert Gallo's HTLV-1II
and the LAV discovereq
HIV infection.
Sinoussi are identical 4
the retrovirus is named

first antiretroviral drug — for the treatmen!

The FDA approves the first clinical trial g
an HIV vaccine candidate.

1988 — .

The largesi needle exchange program, Prevention Point, is establisheg
in San Francisco.

In 1985, the FDA approves the first protease inhibitor
drug, saquinavir, which makes highly active antiretroviral
therapy (HAART) possible.

The first World AIDS Day is held on December 1.

UNAIDS (Joint Uinited Mations Programme on HIWV/AIDS) reports that bone marrow transplant to treat his leukemia.

more women are living with HIVIAIDS than men in sub-Saharan Africa.

In 2012, approximately 35.3 million people are living
with HIVIAIDS worldwide. In Sub-Saharan Africa, 1in 20

adults are living with HIV.

In 2014, the U.S. federal funding for HIWAIDS research
is USD $292.7 billion.
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PHOTO CAPTIONS

1. ORIGINS - Chimpanzee (flickr: Tim Ellis)
2. EFFECTS - Children orphaned by HIWVIAIDS, Malawi (flickr: khymeSd)
. HEADLINES - New York Times (Top), San Franscisco Chronicle (Bottom) 1981
4. INFECTION - Kaposi's Sarcoma, H&E stain (flickr: Yale Rosen)
5. DISCOVERY - Frangoise Barré-Sinoussi, Luc Montagnier (flickr: PhOtOnQuAnTIQUE)
6. AWARENESS - HIV signpost, Camercon (flickr: Joel Abroad)
7. DIAGNOSIS - ELISA blood test for HIV antibedies (flickr: LSC)
&, BIOLOGY - HIV infected T cell (flickr: NIAID)
9. TREATMENT - AZT photomicrographs (flickr: Kat Masback)
0. SUPPORT - AIDS Walk 1988, Los Angeles (flickr: Mr Flikker)
71. PROTEST - ACT UP protest 1988, FDA headquarters {flickr: The U.S. FDA}
12. SOLIDARITY - Werld AIDS Day 2013, White House North Partica (flickr: Ted Eytan)
13, EDUCATION - Teaching children, Ceniral African Republic (Pierre Holtz, UNICEF)
74. STATUS - HIV blood tests for children of HIV+ mothers, Tanzania (flickr: kim)

Designed and written by Ben X. Wang IMMpress Summer 2014 15
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» Diagnostic tools

» Opportunistic infection
prophylaxis and treatment

> immunizations
> Antiretroviral treatment

»ldentification, management, and
prevention of co-morbidities

Rohan, Siberry, Mofenson. Ann Review 2010. 61:169-85
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The New England
Journal of Medicine

©Copyright, 1994, by the Massachusetts Medical Society

Volume 331 NOVEMBER 3, 1994 Number 18

REDUCTION OF MATERNAL-INFANT TRANSMISSION OF HUMAN IMMUNODEFICIENCY
VIRUS TYPE 1 WITH ZIDOVUDINE TREATMENT

Epwarp M. Connor, M.D., Ruopa S, SperLiNG, M.D., RicHARD GELBER, PH.D., PaveEL KiseLEv, Pu.D.,
GwenpoLyN Scort, M.D., MArY Jo O’SuLLivan, M.D., RusseLL VaNDyke, M.D., Mouammep Bey, M.D.,
WiLLiam SHEARER, M.D., Pu.D.,; RoserT L. Jacosson, M.D., ELeaNoOR JiMENEZ, M.D.,

Epwarp O’NEeiLL, M.D., BriciTTE Bazin, M.D., Jean-Frangors DeELrraissy, M.D., Mary CULNANE, M.S,,
RoBerT Coomes, M.D., Pu.D., Mary ErLkins, M.S., Jack Movg, M.DD,, PaMeLA STrATTON, M.D.,

AND JAMEs BaLsLey, M.D., Pu.D.,
roR THE PEpIATRIC AIDS CrLinicar Triars Group ProtocoL 076 Stupy Group*
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Risk of Perinatal Transmission Decreased

Intervention — ARV Prophylaxis
No ARV

ARV in Labor

Optimal comb ARV (AP/+IP/PP)

2% Current rates: <1%

Wade,et al. 1998 NEJM 339;1409-14

Guay, et al. 1999 Lancet 354;795-802

Fiscus, et al. 2002 Ped Inf Dis J 21,;664-668
Moodley, et al. 2003 JID 167;725-735
Nielsen-Saines, et al NEJM 21;366(25):2368-79
Fowler, Mofenson, Taha. N Engl J Med. 2017
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Time of Maternal HIV Testing among Children with Diagnosed Perinatally Acquired HIV
Infection and Children Exposed to HIV, Birth Years 2009-2013—United States and Puerto Rico

Infected Infants Exposed but not infected
N =497 N = 12,864
Before pregnancy — 38% — 75%
During pregnancy _ 18% _ 22%
Atbirth [l <1% I <1%
After birth (I 16% | 1%
Unknown _ 22% F 1%
0 20 40 60 80 0 20 40 60 80
Diagnosis, % Diagnosis, %

Note. Datainclude persons with a diagnosis of HIV infection regardless of stage of disease at diagnosis.




FDA Approval of HIV Medicines

— Needs:
First AIDS cases reported in United States > PEdiatriC PK StUdieS
% » Access to FDA-approved agents
1987 » Combination pills
>
>

Zidovudine (NRTI)
Suitable formulations
Agents for highly treatment

*

. 1994
Fixed Dose L res 1992 , ,
C b t Didanosine (NRTI) Zalcitabine (NRTI) Stavudine (NRTI) experlenced Chlldren
ombpinations % 1:;6 —~ B
(FDC) I_,ﬂmé\::?ia'??{i‘dﬁ m Indinavir (PI) Combivir (FDC Al ‘!??ra,‘m D 1999

Nevirapine (NNRTI) Delavird Amprenavir (Pl)

RH) Efavirenz (NNRTI)

Saquinavir (PI)

Ritonavir (PI) Nelfinavir (PI)
Partial regime 2000 2003 oon
Didanosine EC (NRTI) 2001 Atazanavir (PI)

> (NRTD)

- ~F Emtricitabine i FD
* > Tenofovir DF (NRTI) Emtricitabine (NRTI) pzicom (|
T:.i‘z?\tfrif‘.(FC - ;k ' : Enfuvirtide (FI) Truvada (FD

Fosamprenavir (PI)

Complete 2007

Maraviroc (El)
Raltegravir (INSTI) K

2008

2005
Etravirine (NNRTI)*

lipranavir (PIl)

regimen

Darunavir (P1)
201 2014
Compiera (FDC) 2012 2013 bic
o ‘ Stl’lbﬂd (FDC) £> Dolutegravir (INSTI) K Ethegra\nr (INSTI)
Rllpl\.ﬂrlne (NNRTI) riumeq (FDC

<~ Raltegravir

 ——— [SC°F m‘
w = (Isentress

HD)

Drug Class Abbreviations:
El: Entry Inhibitor; FDC: Fixed-Dose Combmaﬁon Fl: Fusion |nh|b itor; INSTI: Integrase Inh|b|tor NNR'I‘I Non Nucleosnde

Reverse Transcrlptase Inhibitor; NRTI: Nucleoside Reverse Transcriptase Inhibitor; P Pharmacokinetic

Pl: Protease Inhibitc .

Note: Drugs in gray are no longer recommended for use in the United States by the HHS HIVV/AIDS AlDS;nfo M‘ ! AC]

medical practice guidelines. International Maternal Pediatric

Adolescent AIDS Clinical Trials Network



Prevention of illness

» Optimization of Ol prophylaxis

»Improve ab responses to vaccination
> HPV
> HBV
»Meningococcus
»Influenza
» Rotavirus
» RSV

M E D I © I M E
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Age
Vaccine 1 2 4 6 1z 15 18 24 46

11-12 14416

Birth
mo mos mos mos mos mos mos mos ¥rs yrs ¥rs

Recommendations for these vaccines are the same as those for immunocompetent children

+ Hep B1
. Hep B
Hepatitis B Hep B2 Hep B3
DTaP® DTaP | DTaP | DTaP DTaP DTaP Td
Haemophilus A F . ,
influenzae type h'ﬂ Hib Hib Hiby Hib
Inactivated polia” PV | PV 1PV 1P
s AT Hep A in
Hepatitis A selected areas
Recommendations for these vaccines differ from those for immunocompetent children
PPVZ23
Pneumococcus®® PCV | PCV | PCV PCV PPVZ3 | {age &-7
¥re)
MMe™ MMR MMR

Do not administer to sevarely immunosuppressad (Category 3) childran

Var Var

. -
Varicella

Administer only to asymptomatic nonimmunosuppressed (Category 1) children;
contraindicated for all other HIV-infected children

Influenza ] | [ ] A dose is recommended every year

. N Tt
(inactived]) Live influenza vaccine should not be given to HiV-infected patients

|:| Range of recommended ages for vaccination D Recommended in selected states or regions

Vaccines 1o be administerad if previously recommended doeses weare
missad or weara administerad at other than the recommended minimum age

HIVWeb Study [www HIVwebstudy.org)




Stage 3 (AIDS) Classifications among Persons with Perinatally Acquired HIV Infection,
1985-2015—United States and 6 Dependent Areas

1000 -

Aged <13 years

900 -
800 -
700 -~
600 -
500 -~
400 A
300 -

Classifications, No

200 A

100 - Aged 213 years

0 +—r—r——— ‘#

Yo Yo, Yo Yo Yo Yo Yo Yo o Yo Lo Yo Yo Yo Yo Ta Ta Ta e Ta T T Th Ta Ta Th Th Th T4 Ta O
9 %9 %9, Yo, Yo, Yo, %9 ARG % %9 %9, 0, 0, ~0, S0, 0, O
B B B B B %, N, N, Y, Y, 0 00,70, "% Y, D, D B B, B G Y B B % X Y Y % %

Year of classification
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Long-term Morbidity of HIV and/or ART

» Cardiovascular disease
» Malignancy

> Medication side effects:
» Kidney, bone, liver

» Metabolic abnormalities:
» mitochondrial toxicity
» lipodystrophy
» lipoatrophy

» Longstanding inflammation

» CNS abnormalities
» strokes, cognitive effects, mental health

» Unknown?

» Consequences of lifelong ART?
» Consequences of lifelong HIV?

PH/ACS MPAACT Hazra R et al.; Griffith D et al OFID 2017, Izbudak AINR 2013,
N e e nternational Maternal Pediatric Venkataramani M AIDS Pt Care STDs 2010.

Adolescen &t AIDS Clinical Trials Network
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Age Distribution of Persons Living with Diagnosed Perinatally Acquired HIV Infection,
Year-end 2015—United States and 6 Dependent Areas

90 ~

N=11,847
70 -
60 | 57%

50 A

40 -

Diagnoses, %

27%

30 -
20 A 16%
0 4 T
<13 13-24 25-34 35+

Age at year-end 2015

<1%
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Diagnoses of HIV Infection among Children Aged <13 Years, by Age at Diagnosis, 2010-2014—
United States and 6 Dependent Areas

N =1,050
300 -

250 -

200 -

Diagnoses, No.

150 -~

100 -~

0-5 6-11 12-1718-23 * 2 3 4 5 6 _7 8 9 10 11 12
Age in months Age in years

Note. Datainclude persons with a diagnosis of HIV infection regardless of stage of disease at diagnosis.
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The First Pediatric Cases

804

70

“Another 85 cases (not reviewed here)
were reported in adolescents.”

60 -

Number of Cases

Age in Months Age in Years

Fig 5. Pediatric AIDS cases by child’s age at diagnosis.
Includes children younger than 13 years of age in whom
AIDS was diagnosed as of Dec 31, 1985.
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Diagnoses of HIV Infection among Adults and Adolescents

21%

by Age at Diagnosis, 2016—United States
N =39,660

35%

19%
15%

10%

25-34 35-44 45-54
Age at diagnosis (yr)

Note. Data for=tffe year 2016 are preliminary and based on 6 months reporting delay.




Adolescents and Young Adults Aged 13-24 Years Living with Diagnosed HIV Infection,
by Sex and Race/Ethnicity, Year-end 2014—United States and 6 Dependent Areas

Male Female
N=29115 N = 9,241

American Indian/Alaska Native <1% <1%

d

Asian | 1% i 1%

Black/African American 64%
Hispanic/Latino
Native Hawaiian/Other Pacific Islander

White

Multiple races

0 20 40 60
Diagnosis, % Diagnosis, %

Note. Data include persons with a diagnosis of HIV infection regardless of stage of disease at diagnosis.
2 Includes Asian/Pacific Islander legacy cases.
b Hispanics/Latinos can be of any race.




Diagnoses of HIV Infection among Adolescents and Young Adults Aged 13-24 Years,
by Transmission Category, 2010-2015—United States and 6 Dependent Areas

200 N 4 Male-to-male sexual
uasl contact and IDU
180 - 3
=
160 - g2
-
a 1
¥ 140 ~
g. 120 - ° 2010 ' 2011 ) 2012 ' 2013 ) 2014 ' 2015
8 Year of diagnosis
= 100 -
.© Male-to-male sexual contact
A 80 -
60 -
40 -~
Heterosexual contact?
20 -
0 1 1 1 1 1

2010 2011 2012 2013 2014 2015
Year of diagnosis

Note. Data have been statistically adjusted to account for missing transmission category. “Other” transmission category not displayed as it comprises less
than 1% of cases.
3 Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.




West Virginia —
MNew Hampshire —
Kentucky —
Ohio =

Rhode Island —
Pennsylvania —
Massachusetts -
Mew Mexico —
Utah —
Tennessee -
Connecticut —
Delaware —
Maine —
Maryland —
Michigan —
Mevada -
Indiana -
Arizona —
Louisiana —
Oklahoma -
District of Columbia -
Missouri —
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Wy oming —
ar Mew Jersey —
= Florida —
w1 Alaska —

Morth Carolina
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Mebraska
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Z70%

Daily PrEP can reduce
the risk of HIV infection
among people who inject

drugs by more thhan 70%0.

CONDOMS VL

Prevention... ’ﬁ"."-"ngl

Rsthinking F
~/ Willusing

PriP

e | PrEP cause
® \ blems
cost? pro
w"wg“"‘,ut / with the
o o -
@0\“. v | hormones |

 am taking??

#PrEPForHer

DQMINAT

PrEP is a safe, ill that helps prevent HIV.

PrEP Fmd yours at PrEPForHer.com
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Medical challenges

Disease

Advanced disease/immunosuppression

Co-morbiditiest

Neurocognitive delay and dysfunction

Mental health (anxiety, depression, PTSD), substance use
Delayed puberty and short stature

Suboptimal responses to vaccines

Treatment

Treatment experienced
More complicated ART
Treatment fatigue
Drug-resistant virus

Non-perinatal

X *
X *
X *
X X
X

X *
X *
X *
X X
X *

*some NPHIV youth

Agwu & Fairlie JIAS 2013; Lee & Hazra JIAS 2013
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I'M LIKE
104% T\RER

e i
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R ..idlsur errs WOPTYa.

3 panic=
Mental - anxietyz;
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Psychosocial challenges

Stigma (HIV, sexuality)

Disclosure (HIV, sexuality)

Limited support systems

Clinical staff may be only reliable support

Poor adjustment to illness/status, self efficacy, outcome expectancy
Denial/guilt

Limited health literacy

Logistic barriers: insurance, childcare, transportation, poverty, legal
Attempting to be “normal”

X X X X X X X X X
X X X X X X X X X

~ | JUST WANT TO BE
NORMAL!

7N 4 »"}t
/ i . 4 d |
=1 | ¥ y { 4
44 T A
\ ) s (LN, |
4 (g ! 2
\
P

Murphy JAMA 2003; Martinez Pediatrics 2014; Mofenson JIAS 2015; Rudy AIDS Pt Care 2009 & 2010; Lee & Hazra JIAS 2015
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Clinical Observations—=> Research Questions

Median CD4 Counts of nPHIV-infected Youth

» Youth presenting with advanced HIV

» Youth less likely to initiate ART
» CD4 recovery not better _ N

> Providers reluctant to start ART T

1000

800
|

> Youth have worse outcomes
» poor virologic suppression

600
|

» continuing failing ART
» ART discontinuation
» high hospitalizations

CD4 count (cells/mm3)
400
|

> Poor retention in care

200
|

» Youth do better in pediatric & adolescent vs. adult
settings
» Differences in how providers of varied training interact with 0O — —— —

T I I I
youth 2002 2004 2006 2008 2010
Year Presenting for Care

40% CD4<350; 20% CD4 <200

Agwu et al. JAMA Peds 2014, JAH 2012 & 2014 (Lee), JAIDS 2011 & 2014, JPIDS 2013 (Farmer) & 2014
(Berry), PIDJ 2014, AIDS Pt Care 2008; PLOS One 2017; Ryscavage PA et al. JAIDS 2011 Agwu KL2, NIAID K23



Individuals With HIV, %
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Continuum of care for YHIV

100 -
[ Total US population with HIV
- (adolescents and adults)
B Youth aged 18-24y
60 -
40 -
204
0 -
Infected Diagnosed Engaged Prescribed Suppressed
in Care ART Viral Load

Engagement in HIV Care

Copyright © 2015 American Medical
Association. All rights reserved. Wood S, et al. JAMA Pediatr. 2015.



“What are we missing?”

ONE SIZL

» Life is dynamic

> Adherence is hard & multifactorial DOLS
: | ]\ijjtﬁL |
»Side effects =

»Long term toxicity
> One size does not fit all

»Forever is a long time

» Fatigue

» Disclosure

» Stigma

»Mental health

»“l don’t want to be here?”
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Simplifying treatment: better drugs

» Fewer pills
» Combination pills
» One-pill regimen options
» Once daily options

»Smaller pill size

»More formulations

»More delivery options

> Better taste

»Higher barrier to resistance
» Fewer drug-drug interactions
» Fewer side effects

»Fewer dietary requirements
»More options for treatment-experienced individuals

HIV TARGET CELL
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Simplifying treatment: fewer agents?

»2 drug regimens
»NRTI-sparing regimens

»Decreased drug interactions

» Dolutegravir/rilpivirine (Juluca)
» Non-inferior to 3-drug regimen
» Dolutegravir/lamivudine

» Adults: switch to 3TC/DTG = no VF, improved CD4, reduced cost
» Pediatrics??

Maggiolo et al. BMC 2017
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Population: 309 treatment-naive, HIV+
92% male; 15% AA, 79% White, median age 35, baseline CD4 489
Location: USA, Canada, Spain, France, and Germany
Meds: mgravir , rilpivirine, and abacavir —
Intramuscular cabotegravir and rilpivirine (two 2 mL injections)- buttocks
Method:
All start oral = suppress —> continue oral cabotegravir/rilpivirine/abacavir
- IM cabotegravir/rilpivirine every 4 weeks
—> IM cabotegravir/rilpiviriine every 8 weeks

JO

HNS HOPKINS
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Youth willingness to use LA-ART by frequency of administration

100%

* ")
_ 86.1% * 86.8% 90.2%

80%

70%

60% 56.3%
49.6%

50%

40%

Interest level (%)

30%

20%

10%

Once every week Once everytwo  Once every month  Once every two Once every three
(n=254) weeks (n=252) (n=252) months (n= 250) months (n= 256)

Timing of Injections
Weld et al. IAS 2017



Impact of non-adherence on interest among youth

Interest level of IM LAARYV use by viral load
(n=288)
77.8

60 80
| |

Percentage
40

Undetectable Low Detectable High Detectable

B Definitely not B Probably not
B Probably would I Definitely would

*p<0.05; significance tested by adjusted Poisson regression, robust variance
Weld et al. IAS 2017
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Development Pipeline for Long-Acting ART

» Cabotegravir & rilpivirine LA --Phase b

>FLAIR

> ATLAS Q?(?ﬁ -

>HPTN 083 Y

>HPTN 084 )

»ACTG 5359 hacdsusg

»IMPAACT 2017 ‘B* s ol ey el e

> IMPAACT 2022*
»MK-8591 (EFdA)

*in development [hivplusmag.com/treatment/2015/11/09/monthly-shot-could-soon-replace-daily-hiv-meds]



Beyond ART

JHIING




EEEEEEE

“Forever is a long time”
Beyond viral suppression as a destination....




Outcome Measure to Detect HIV-1 Remission: Time to Viral Rebound

‘_-:_"--..,'-3'1':"lh Typical rebound
A | <2 months

: / Boston A
I 3 months
I Boston B
I 8 months
[

E | All started ART early after infection
' |

— [

E | ! Mississippi child 1
: 27 months
| Essen child 8+ years
: Post-treatment controllers
| >10 years (VISCONTI) Timothy

——— = =—————— Brown
| | | famn | >
0 1 2 6 7
Time (years)

Deeks S et al. Nature 2016 (IAS Summary Statement ) Slide courtesy of Deborah Persaud
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~ International Maternal Pediatric

IMPAACT P1115
Adolescent AIDS Clinical Trials Network
YERY EARLY INTENSIVE TREATMENT OF HIV-INFECTED

INFANTS TO ACHIEVE HIV REMISSION: A PHASE I'IIl PROOF OF

CONCEPT STUDY

A Multi-Center Trial of the
International Maternal Pediatric Adolescent AIDS
Clinical Trials Group (IMPAACT)

Sponsored by:
The National Institute of Allergy and Infectious Diseases (NIATDY)
Eunice Kennedy Shriver

Mational Instiute of Child Health and Human Development (NICHD)

Pharmaceutical Support Frovided by:
Merck Research Laboratories
Martional Institute of Allergy and Infectious Diseases Vaccine Research Center

DAIDS ES #11954
IND # TBA
IMPAACT CURE
Scientific Commirttee Chair: Deborah Persaud, M.D.
Protocol Co-Chairs: Yvonne Bryson, M.D.
Ellen Chadwick, M.L.
Protocol Vice Chair: Mark Cotton, M. Med, FCPaed

NIAID Medical Officer: Patrick Jean-Philippe, M.I.

NICHD Medical Officer: Bohan Hazra, M.D.
Clinical Trials Specialists: Anne Colemi, M.S.
Charlotte Perlowski, M.5.P.H.

# Breastfeeding
sites in:
~ Haiti (1)
India (1)
| Kenya(1)
~ Malawi (2)
Africa (4)
Tanzania (2)
Uganda (2)
e }ﬁ Zambia (1)
\‘A_! Zimbabwe (3)
iy N

gt "

(]

Formula feeding
sites in:
Argentina (2)
Brazil (6)
Thailand (2)
USA (21)

Sk

(P1115 IMPAACT Study Sites (N=48 in 13 Countries)

48 clinical trial sites in 13 countries

October 2017:

Version 1:

Step 1:Enrolled 440 mother-infant pairs
Step 2: 34 infected infants (Cohort 1)
Step 2: 18 infected infants (Cohort 1)
Step 3: ART cessation to detect remission
Step 4: Restart ART for viremic rebound

December 2017: Version 2
additional 445 mother-infant pairs
(ARVs +/- bNAbs)
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Where should the Science be moving?

» Multimodal strategies & approaches for treatment, prevention, remission
» Biologics (e.g., monoclonal ab, activated T cells)
» Other agents (e.g., latency reversing agents)
» ART next gen (e.g., long-acting, different delivery modes)

» Predicting and addressing complications
» Longitudinal cohorts, biomarkers, surrogates

> Behavioral and community interventions Wh at?s n EXtI
i

» Improved finding & targeting strategies
» Implementation science
» Optimizing care models
» Rapid initiation
» Alternative “venues” for care delivery
» Tech

> Personalized medicine?

» Proteonomics, Metabolomics, microbiome
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Focusing on youth: JHU Projects and Initiatives

[ E—
Multidisciplinary approaches ——
Multimodal, cross sector strategies i I(adf"e“e“*”“dad”'“’

; Youth aged 18-24y

Relevant & specific S

Include youth and community voices E 60- |

| |d 3 at (.ns youth)
Real wor & yout) - ersaud nans enren, yout) e
Creative & innovative Jennings (community ingeﬂ/_'enti Agwu (ART strategies)

o T ld (LA strategies) (AYA SWG award)

| ncreased ta rgeted fU n d I ng Kaufmann (community interventions)*

. Agwu (Complications)*
Ethics & regu Iatory Trent (PID, STIs)* Agwu, Griffith (Care structures & strategies)*
Advocacy & gUide“neS Arrington-Sanders (Prt:_:P, Consent) Arrington-Sanders (PUSH)* —I

Infected ~ Diagnosed ~ Engaged  Prescribed  Suppressed
in Care ART Viral Load

Engagement in HIV Care
*NIH-funded



Acknowledgements

The Youth!!

patant

ACE team

IPC/PAHAP

Bartlett Clinic (Keruly, Moore, Nolan)

JHU HIV Clinical Research team (IMPAACT, ATN, Cure)

Trent, Persaud, Arrington-Sanders, Anderson, Collensen-Streng

Farmer, Griffith, Lee, Hsu, Weld

HAV

Research Network

Gebo, Moore, Fleishman, Yehia, Berry, Gaur, Korthuis, Rutstein,
Voss, Monroe, co- mvestlgators sites, and part|C|pants

JOHNS HOPKINS
Funding:
\° ) NIMHD
25 S el e

. . Nz
National Institute iﬁ“

of Allergy and ABCsE
Infectious Diseases

@ L A
A e
P
S e,
S
=
z

Coveveice - SAere recdly C//fﬂ(r

NICHD

chonol Institute of Child Health
Human Development

NTER FOR
IDs
RES A RCH

RO RIS LTS IWVERESTTY

A,

L.S. Deportment of Health ond Human Services

S-S IRVSTAN

Health Resources and Services A.llmlmﬂmﬂ“'
Matemal and Child Health Bureou I






	HIV Infection among our youngest:  �knowledge, survival, resiliency, and opportunity
	Disclosures
	Global summary of the AIDS epidemic - 2016
	The Beginning: New York Times (July 1981)
	The First Pediatric Cases
	The First Pediatric Cases
	Prognosis of perinatal HIV infection 
	Course of Untreated HIV
	CD4 level and Risk of Opportunistic Infections (OIs)
	Goals of Therapy 
	HIV Timeline
	Advances in management of HIV
	Unique clinical issues for children
	 Risk of Perinatal Transmission Decreased
	Time of Maternal HIV Testing among Children with Diagnosed Perinatally Acquired HIV Infection and Children Exposed to HIV, Birth Years 2009–2013—United States and Puerto Rico
	FDA Approval of HIV Medicines
	Prevention of illness
	Stage 3 (AIDS) Classifications among Persons with Perinatally Acquired HIV Infection, 1985–2015—United States and 6 Dependent Areas
	Long-term Morbidity of HIV and/or ART
	Age Distribution of Persons Living with Diagnosed Perinatally Acquired HIV Infection, Year-end 2015—United States and 6 Dependent Areas�
	Diagnoses of HIV Infection among Children Aged <13 Years, by Age at Diagnosis, 2010–2014—United States and 6 Dependent Areas �N = 1,050
	The First Pediatric Cases




