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OVERVIEW OF PRESENTATION

Update on the epidemiology of HIV/AIDS in the US.
Racial/Ethnic health disparities in HIV/AIDS epidemic.
Update on the epidemiology of HIV/AIDS in Florida.

Update on DHH
Dual Treatment
* (Carbotegravir
Recent Agents

* [Ibaluzimab
Novel Therapy

°* CRSPR
UD=UT

S recommended anti-retroviral treatment.
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ABBREVIATIONS USED

AIDS - Acquired Immunodeficiency Syndrome

ART - Anti-Retroviral Treatment

ARV - Anti-Retroviral Medications

HIV - Human Immunodeficiency Virus

InSTI - Integrase Strand Transfer Inhibitor

NRTI - Nucleotide/side Reverse Transcriptase Inhibitor
NNRTI - Non-nucleotide/side Reverse Transcriptase Inhibitor

PLWHIV - People Living With HIV

Antiretroviral medication nomenclature
* Trade Name: Tivicay

* Generic Name: Dolutegravir
* Abbreviation: DTG
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EPIDEMIOLOGY

What is the current status of the HIV/AIDS epidemic in the US?
How has it changed over time?
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EPIDEMIOLOGY

What is the current status of the HIV/AIDS epidemic in the US?

How has it changed over time?
HIV

CDC Centers for Disease Control and Prevention
g CDC 24/7: Saving Lives, Protecting People™

HIV > Statistics Center

HIV
_ Statistics Overview

HIV Basics
oo » HOE
HIV Risk and Prevention
HIV Testing

Research

+ + + +

Policy. Planning. and
Strategic Communication

HIV reperT

Program Resources

HIV Funding and Budget

HIV Guidelines HIV survelllance reports disseminate data about HIV and AIDS—for example, the number and population rates of HIV diagnoses, the number of people

with HIV, and the number of people receiving HIV medical care

+ + + +

Training and Conferences

Unless otherwise noted, the following data are from CDC's HIV Surveillance Report: Diagnoses of HIV Infection in the United States and Dependent

Statistics Center = Aress, 2017:vol 29 % .

https://www.cdc.gov/hiv/statistics/overview/index.html
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DIAGNOSED HIV INFECTIONS IN US

What is the current status of the HIV/AIDS epidemic in the US?
How has it changed over time?

* In 2016, 1,008,929 people were living with diagnosed HIV
infection.

https://www.cdc.gov/hiv/statistics/overview/index.html
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DIAGNOSED HIV INFECTIONS IN US

What is the current status of the HIV/AIDS epidemic in the US?
How has it changed over time?

* In 2016, 1,008,929 people were living with diagnosed HIV
infection.

* In 2017, 38,739 people received an HIV diagnosis in the US.

* The annual number of new HIV diagnoses remained stable between
2012 and 2016.

https://www.cdc.gov/hiv/statistics/overview/index.html



Persons Living with Diagnosed or Undiagnosed HIV Infection
HIV Care Continuum Outcomes, 2016 US
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Note. Receipt of medical care was defined as >1 test (CD4 or VL) in 2016. Retained in continuous medical care was defined as >2 tests (CD4 or VL)

>3 months apart in 2016. Viral suppression was defined as <200 copies/mL on the most recent VL test in 2016. . o L. . .
P PP pies/ ttps://www.cdc.gov/hiv/statistics/overview/index.html




Diagnosed Infection among Persons Aged 213 Years Living with
Diagnosed or Undiagnosed HIV Infection, by Sex, 2016 US
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Note. Estimates were derived from a CD4 depletion model using HIV surveillance data.

https://www.cdc.gov/hiv/statistics/overview/index.html




Diagnosed Infection among Persons Aged 213 Years Living with
Diagnosed or Undiagnosed HIV Infection, by Age, 2016 US
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Note. Estimates were derived from a CD4 depletion model using HIV surveillance data.

https://www.cdc.gov/hiv/statistics/overview/index.html




Estimated HIV Incidence among Persons Aged 213 Years
2010-2016 US
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Note. Estimates were derived from a CD4 depletion model using HIV surveillance data. Bars indicate the range of the lower and upper bounds of the
95% confidence intervals for the point estimate.

httBs:‘ ‘www.cdc.ﬁov‘hiv‘ statistics‘overview‘ index.html



Rates of Diagnoses of HIV Infection among Adults and Adolescents
by Age at Diagnosis, 2010-2016 US
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Diagnoses of HIV Infection among Adults and Adolescents, by
Transmission Category, 2010-2016 US and 6 Dependent Areas
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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.

https://www.cdc.gov/hiv/statistics/overview/index.html




Adults and Adolescents Living with Diagnosed HIV Infection, by Sex and
Transmission Category, Year-end 2016 US and 6 Dependent Areas

Male Female
N=766,385 N = 240,306

d

Injection drug use (IDU) - 10% - 21%

Male-to-male sexual contact & IDU . 7%

Perinatalb 1% F 2%

0 20 40 60 80 0 20 40 60 80

Diagnosis, % Diagnosis, %

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

b Perinatal includes persons whose infections were attributed to perinatal transmission, but were aged 13 years and older at the end of 201&.1tt S: www_cdc_ oV hIV statistics/overview index.html




Diagnoses of HIV Infection among Adults and Adolescents, by
Race/Ethnicity 2010-2016—United States and 6 Dependent Areas
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Deaths of Persons with Diagnosed HIV Infection
by Race/Ethnicity, 2016 —United States

Race/ethnicity
American Indian/Alaska Native 46 1.9 0.3
Asian’ 95 0.5 0.6
Black/African American 6,795 16.9 44.0
Hispanic/Latino” 2,497 4.3 16.2
Native Hawaiian/other Pacific Islander 12 2.1 <1
White 5,038 2.5 32.7
Multiple races 944 14.0 6.1
Total’ 15,428 4.8 100

oo ol Note. Deaths of persons with diagnosed HIV infection may be due to any cause. Rates are per 100,000 population.
) AN 2 Includes Asian/Pacific Islander legacy cases.
: 3 ° Hispanics/Latinos can be of any race.

%D CIncludes one person whose race/ethnicity is unknown. httES' ; ;WWW CdC EOV ;hlV ;statistics ;overview ;index html




Adults and Adolescents Living with Diagnosed HIV Infection, by Sex
and Race/Ethnicity, Year-end 2016 US and 6 Dependent Areas

Male

Female
- N= 766,385 _ N = 240.306
American Indian/Alaska Native | <1% <1% ’
Asian® B 1% i 1%
Black/African American [N 6% A  58%
Hispanic/Latino” [N 2% I 20%
Native Hawaiian/Other Pacific Islander | <1% <1%
White (I 34% [ 16%
Multiple races F 4% F 4%
0 20 40 60 0 20 40 60
Diagnosis, % Diagnosis, %

Note. Unknown race/ethnicity is not displayed because it comprises less than 1% of cases.
2 Includes Asian/PacificIslander legacy cases.

® Hispanics/Latinos can be of any race. https://www.cdc.gov/hiv/statistics/overview/index.html




Diagnoses of HIV Infection among Adults and Adolescents
by Sex and Race/Ethnicity, 2017 US and 6 Dependent Areas

Male

Female
American Indian/Alaska Native | 1% 1% ’
Asian 3% 2%
Black/African American (NG 39% I 59%
Hispanic/Latino” | 28% N 16%
Native Hawaiian/other Pacific Islander | <1% <1%
White |IEN 27% (I 20%
Multiple races F 2% F 2%
0 20 40 60 80 0 20 40 60 80
Diagnosis, % Diagnosis, %

Note. Data for the year 2017 are considered preliminary and based on 6 months reporting delay.

y - Hispanics/Latinos can be of any race. . . . . .
° ! httEs:‘ ‘www.cdc.ﬁov‘hlv‘ statlstlcs‘overv1ew‘1ndex.html



Percentages AIDS Classifications among Adults and Adolescents
with Diagnosed HIV Infection (Race/Ethnicity, Year of Classification)
1985-2016 US and 6 Dependent Areas
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Note. Unknown race/ethnicity is not displayed because it comprises less than 1% of cases.
2 Hispanics/Latinos can be of any race.

® Includes Asian/Pacificlslander legacy cases. https://www.cdc.gov/hiv/statistics/overview/index.html




Estimated HIV Incidence among Persons Aged 213 Years, by Area
of Residence 2016 US
Total = 38,700
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3 500 data not shown.
o | 150 - 260
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B 1001 5300

*Data with an asterksk {*) have 3 ralathve
srardard erroe 30% — 5065 and should be
used with caution as they do nat meet
the standard of refability.

Data dassified using guartiles

Note. Estimates were derived from a CD4 depletion model using HIV surveillance data. Estimates rounded to the nearest 100 for estimates >1,000 and to
the nearest 10 for estimates <1,000 to reflect model uncertainty. httos://www.cdc.gov/hiv/statistics/overview/index.html




Estimated HIV Prevalence among Persons Aged 213 Years, by Area
of Residence 2016 US
Total = 1,140,400

NH 1,300
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ugad with caction as they 00 Not meet
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Das classified using quartiles.

Note. Estimates were derived from a CD4 depletion model using HIV surveillance data. Estimates rounded to the nearest 100 for estimates >1,000 and
to the nearest 10 for estimates <1,000 to reflect model uncertainty. htt S/ [WWW. CdC oV hIV statistics overview index html




Rates of Adults and Adolescents Living with Diagnosed HIV Infection Ever
Classified as Stage 3 (AIDS), Year-end 2016
US and 6 Dependent Areas
N =534,515 Total Rate =195.2

NH 529

P MA 1927

RI 1490

CT  208.4

NJ 2428

MD 3429

" DE 2435

DC 1,309.7
American Samoa 2.6
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Northern Marianalslands 7.5
Puerlo Rico 309.3
Republic of Palau 281

U.S. Virgin Islands 346.0 STy yer o
[]26-632
. B 63.3- 115

B 1116- 1941
B 154213097

Data classified using quartiles

" AK 63.2 HI 1246

Note. Data are based on address of residence as of December 31, 2016 (i.e., most recent known address).

https://www.cdc.gov/hiv/statistics/overview/index.html




Trends in Annual Age-Adjusted* Rates of Death Due to HIV Infection
1987-2016 — United States
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Note. For comparison with data for 1999 and later years, data for 1987-1998 were modified to account for /CD-10rules instead of /CD-9 rules.

Stendard: age distribution of 2000 US population. https://www.cdc.gov/hiv/statistics/overview/index.html




Trends in the Percentage Distribution of Deaths due to HIV Infection by
Age Group 1987-2016 — United States
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Note. For comparison with data for 1999 and later years, data for 1987-1998 were modified to account for /CD-10 10rules instead of /ICD-9 rﬂ%st
S

E :"www.cdc.ﬁov‘hiv‘statistics‘overview‘index.html



Age-Adjusted™* Ratest of Death due to HIV Infection in the General
Population, by State, 2016 US

Rates per 100,000 population
[Mo2-07

B os-10
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Data classified using quartiles

Standard: age distribution of 2000 US population.
*Per 100,000 population.

https://www.cdc.gov/hiv/statistics/overview/index.html




Trends in the Percentage Distribution of Deaths due to HIV Infection,
by Geographic Region, 1987-2016 — United States
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Bl Note.For comparison with data for 1999 and later years, data for 1987-1998 were modified to account for /CD-10 10rules instead of ICD-9 rules.

httEs:‘ ‘www.cdc.ﬁov‘hiv‘statistics‘overview‘index.html



Age-Adjusted* Average Rates of Death due to HIV Infection
by Sex and Race/Ethnicity, 2012-2016 — United States
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*Standard age distribution of 2000 US population
"Hispanics/Latinos can be of any race.

httRs:‘ ‘www.cdc.ﬁov‘hiv‘ statistics‘overview‘ index.html
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EPIDEMIOLOGY

* What is the current status of the HIV/AIDS epidemic in the state of Florida?
* How has it changed over time?

http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/epi-slide-sets.html
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EPIDEMIOLOGY

* What is the current status of the HIV/AIDS epidemic in the state of Florida?
* How has it changed over time?

It's a New Day in Public Health.

The Horida Department of Health works to protect, promote & improwve the

health of all people in Florida through integrated state, county, & community About Us | Contact Us | Newsroom
. efforts.

rloridd

HEALTH

Programs & Services Licensing & Regulation Statistics & Diata Certificates Diseases & Conditions Ernvironmental Health

AIDS Home » Diseases and Conditions » AIDS = Surveillance
FLEE v HIV Data Center
Administration b

HIV/AIDS Surveillance Program Guides Public Health Services

Clinical Resources

The HIV surveillance program plays a vital role in how Florida determines HIV resource needs,
RatlantiCars h program planning and evaluation. The goal is to collect complete and accurate data, and analyze
trends in HIV. HIV staff and county partners use these data to plan, carry out and evaluate HIV

PrEP/nPEP ’ \
programs and interventions.

http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/index.html
http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/epi-slide-sets.html



http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/epi-slide-sets.html

State of the HIV
Epidemic in Florida, 2017

Florida Department of Health
HIV/AIDS Section
Data as of 6/30/2018

Division of Disease Control and Health Protection
To protect, promote and improve the health of all people in Florida through integrated state, county, and community efforts. 32



Persons Living with HIV (PLWH) Rates?! by County of Residence?
Diagnosed in 2017, Florida

PLWH Rate

per 100,000 population

State Rate=569
130 - 201
202 - 286
287 - 389
390 - 602
603 - 1988

Numbers on map are number of
PLWH
State Total N=116,944

Division of Disease Control and Health Protection

HEALTH 33



HIV Diagnoses by Year of Diagnosis, 1978-2017, Florida
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Division of Disease Control and Health Protection

HEALTH 34



Rankings of HIV Case Rates (all ages) by MSA?
Diagnosed in 2016, United States

MIAMI DIVISION 147.0
FORT LAUDERDALE DIVISION 140.1
New Orleans—Metairie, LA I 33,3
Baton Rouge, LA e 30,2
Atlanta—Sandy Springs—Roswell, GA TEeEesEE———— 70 4
ORLANDO-KISSIMMEE-... 127.4
Philadelphia Division s 25 1]
Jackson, MS e 5.0
JACKSONVILLE, FL 122.9
Memphis, TN-MS-AR —— 2 9

Rate per 100,000 population

Division of Disease Control and Health Protection

Florida 1 Source: US data: HIV Surveillance Report, 2016 (most recent available) Vol. 28, Table 24 (HIV data for all 50 states)
HEALTH http://www.cdc.gov/hiv/topics/surveillance/resources/reports/index.htm

35



Adults (Age 13+) Living with HIV Year-end 2017, FIorida,‘N:116,782

Males Females
Race/Ethnicity No. Percent No. Percent

White 29,050 34% 4,898 15%
Black 31,719 37% 21,488 67%
Hispanic 22,245 26% 4,990 16%
Other 1,740 2% 652 2%
13-19 331 0% 225 1%
20-29 7,783 9% 2,120 7%
30-39 13,235 16% 5,568 17%
40-49 18,264 22% 8,368 26%
50+ 45,141 53% 15,747 49%
MSM 58,756 69%
IDU 5,169 6% 3,875 12%
MSM/IDU 4,344 5%
Heterosexual 15,713 19% 27,277 85%
Other Risk 773 1% 876 3%
TOTAL 84,754 | 100% | 32,028 | 100%

Division of Disease Control and Health Protection

Floriaa
HEALTH



Adults (Age 13+) Living with HIV Year-end 2017, FIorida,‘N:116,782

Males Females

Race/Ethnicity No. Percent No. Percent
White 29,050 34% 4,898 15%
Black I 31,719 I 37% 21,488 67%
Hispanic 22,245 26% 4,990 16%
Other 1,740 2% 652 2%
13-19 331 0% 225 1%
20-29 7,783 9% 2,120 7%
30-39 13,235 16% 5,568 17%
40-49 18,264 22% 8,368 26%
50+ 45,141 53%

Mode of Exposure

MSM 69%
IDU 5,169 6% 3,875 12%
MSM/IDU 4,344 5%
Heterosexual 15,713 19% 27,277 85%
Other Risk 773 1% 876 3%
TOTAL 84,754 100% 32,028 100%

Division of Disease Control and Health Protection

Floriaa
HEALTH



Adult (Age 13+) HIV Diagnoses, by Race/Ethnicity
and Year of Diagnosis, 2008-2017, Florida

—White —Black Hispanic —Other
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2,000 — —

1,500 T

1,000
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O ' ! ! ' ! ! ! ! 1
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year of Diagnosis

Number of Diagnoses

Division of Disease Control and Health Protection
Other includes American Indian/Alaska Native, Asian/Pacific Islander, and multi-racial. 38

HEALTH



Seropositivity! among Males by Age Group and
Race/Ethnicity from HIV Tests Conducted in Florida 2017

EWhite mBlack OHispanic

S 25 ] 2> 2.3
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3

o 1.5 -
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S 1.0 0.7

E 06 0.6 __

an 0.5 O'2I

0.0
13-19 20-29 30-39 40-49 50+
Age

Division of Disease Control and Health Protection
HFIE)EL a Tl?l 1Seropositivity is defined as the percent of positive over the number of tests conducted each year. HIV Counseling and Testing data as of 6/30/2018.

39



Number of Diagnoses

FloTiaa
HEALTH

AIDS Diagnoses by Year of Diagnosis, 2008-2017, Florida
10 year % change (2008-2017) = 51% decrease

4900 4 148
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year of Diagnosis

3,857

3,155 3,017

2,846 2 876

2,175 2 135

2,116 5 044

Division of Disease Control and Health Protection

40



MEMORIAL HEALTHC CARE SYSTEM

HOW DOES LATE ENTRY INTO CARE AFFECT
OUTCOMES?

0.40-

0-49
_____ 50-99

0354 ... . 100-199

| 200-349

: — — — 350-499 -
= e = 500+ =
£ 0.254
2 0.20
(—‘-Ul
-
£ 0.15-
-
O

0.10-

0.05-

0.004 *

0 5 10 15
Years from start of ART May, Clin Inf Dis, 2016.
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RACIAL/ETHNIC DISPARITIES DRIVE MISSED CLINIC VISITS
AND HIV VIRAL LOAD

100

40 -
B Black
* i:ft"e O White
80 - i
30
=
U 60 - v
r= g
- c 20 -
= Y
L @
I a
) r
" ' ' ' ' . 0 1 2 3 >4
0 1 2 3 >4 -

No-Show Visits, No. No-Show Visits, No.

Note. The metropolitan areas surveyed were in Baltimore, MD; Birmingham, AL; Boston, MA; Brooklyn, NY; Houston, TX; and Miami, FL

FIGURE 1—Percentage of (a) virological failure by race stratified by frequency of no-show visits and (b) no-show visits by race: Centers for Disease
Control and Prevention and Health Resources and Services Administration Retention in Care preintervention, 6 US metropolitan areas, May 2008

to April 2009.
Zinski A, Am J Public Health, 2015.
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RACIAL/ETHNIC DISPARITIES DRIVE MISSED CLINIC VISITS
AND HIV VIRAL LOAD

TABLE 2—-0dds of Virological Failure in Multivariable Analyses for Characteristics With
Patient Variables and No-Show Visit Count: Centers for Disease Control and Prevention and
Health Resources and Services Administration Retention in Care Preintervention, 6 US

Metropolitan Areas, May 2008-April 2009

Odds of VF, Patient Variables Only

Odds of VF, With No-Show Count

Characteristic OR (95% Cl) P OR (95% Cl) P
Gender: male vs female 1.05 (0.91, 1.21) D26 1.07 (0.92, 1.23) 371
Ethnicity: Hispanic vs non-Hispanic 0.81 (0.67, 0.98) .03 0.79 (0.65, 0.96) 015
Race
Black vs White 1.19 (1.01, 1.40) 039 1.11 (0.94, 1.32) 202
Other vs White 1.24 (0.89, 1.73) 198 1.20 (0.85, 1.68) 283

Zinski A, Am J Public Health, 2015.
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CARE ENGAGEMENT:

DO MISSED VISITS MATTER?

Variable

No. of quarters with visit®
1

2
.
4

Baseline CD4* cell count
=200 x 10° cells/L
201-350 x 10° cells/L
=360 X 10° cells/L

Adjusted

hazard ratio (95% Cl)

1.94 (1.36-2.76)
1.68 (1.24-2.26)

1.41 (1.10-1.82)
1.00

2.35 (1.82-3.05)
1.36 (0.99-1.87)
1.00

P

<.001
<. 001
<.01

<.001
06

Giordano T, Clin Infect Dis, 2007.



Probability of surdival (%)
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What are the current antiretroviral agents approved for treatment of
HIV?
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ANTIRETROVIRAL AGENTS

What are the current antiretroviral agents approved for treatment of
HIV?
* There are a lot of them. A lot.
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A'I’RIPLA

" d
fumualn 0umm:|(ahu)
Onetabiet oncea dag Fachtabist containg
609 mg efavronz + 300 mg tenotove
dsogecocd Tumasats « 200 =gamericitabing
Tase on anempty stomach. Doseshould
De taken 2 badtims to minimim cizdness,
diowsnessand impsited concentrabion

BIKTARVY
(bictagravir + tanofovir

ida + amtr
One tabiet once a dax Eachtatiet contains
50 mg bictegiank + 15 mg tanclowk
dlafenamide + 200 mg ermincitabine
Tak witharmknout food

COMPLERA

{rilpivirine + tenofovir disoproxil
fumarate + emtricitabine)
Onetabiet once 2 day. Exch tablct contains
IS madprrine « 300 mg tenclov
dsoproct fumasate + 200 mgemericitabine.
Tase wtha meal.

DELSTRIGO

{deraviring + tenofovir disoproxdl
fumarate + lamivuding)

One tadiet once a dax Each tablet contam
100 mg deasiting « 300 mg tarafavi
thsoproed| fumarste « 300 me lamivedne
Tako with or ithout food

DOVATO

{dolutegravir + Lamivudine)
Onetabiet onces das Each L cortaine
50 mg colutegravi + 300 mg himvudine.
Taee withorwttout food

GENVOYA

(etvitegravir » cobicistat +
tenofovir alafenamide +
emtricitabine)

Latdet onos a ey, Fach tabwt comtams
150 mg elvitegravir + 50 mg codicstat +
10 tenefeis ddalisaesice « 200 ma
emitrkitabine Take withdcod.

D
JuLuca

{dolutegravir + riiplvirine)
Onetabiet oncea dax Fach tabiel contaies
50 mg coutegravi + 25 mg ripivieng.

Tovos wrha rowal.
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CIMDUO

({tenafovir disoproxil fumarate +
Llamivudine)

One tabiet oncs a dayg Eachtab it cortaing
500 myg terafoyr dacprood | Fumarate » 100
mg lamvudine Take withor wthout food.

COMBIVIR *

{zidovudine +lamivudine)

Ooe talist tavee a iy, Eachtab bl cortaing
300 mg 2doveding + 150mg lamivudine.
Take mithorw ot lood.

DESCOVY

(tenofovir alafenamide +
emtricitabine)

Ore teblet oree o day Cach tabiet contaim
25 mg tenotove Yatenamoda + 200 mg
weniinie Aabane Takewithor without food

-

EMTRIVA

{emtricitabine; FTC)

One 00mg capsaleancea dax Take mithee
witrout food.

EPIVIR*

(lamivudine; 37C)

e 300 mg tasletonce a day ot me B0
mgtzbiet twicea day Take withar wihowt
1o0d Ako approwved f2r the treatment of
hepatits Byirus [MEV) but at 3 lowes done
Peaple Iving with 2ath vieuses shouduse

he IV G

EPZICOM*
{abacavir + lamivudineg)

Ore 1ablet ornce s day Cach tabiet contans
600 mg abacavir + 300 mg lamiuciee Take
with ot without food Should beused oy by
Indaiduals who e HLA-B*S)0T rogative.

RETROVIR*

(zidovudine; AZT)

Doe ANOmE tabit twicea dap Toks with ot
witrout food.

<sasf

TRIZIVIR *

(abacavir + Adovudine +
lamivudine)

One tablattwice a cay. Eachtabiern contales
00 myg abatar « 300 =g scdovudine +
150 mg amivudng. Take with or without
Toodd. Shou i e used ool by indiy s
who are HLA-B*3 701 negative

Protease Inhibitors

APTIVUS

(tipranavif)

Two 250 mgcazsules phus two 100 mg Noe-
r tablers bwios o dy, Aptvas plus Nery

should be tasen with food.
i
& B
CRIXIVAN
(Indinavir)

Two 400 mg cacsutes avery eight hours,

Of Dw AC0 ME Capsu s mith o hie e

0t twa 100 g Norwr tablets twicea day.
Ok ot least 48 ounces of water daly o
prewnt bdney stores Without Nory e
Tabe on 20 empty stomach (no fozd twe
hours before or one hour after dosieg} or
With 3 low-fat znack. With Norvir Take with
ot without fead

EVOTAZ

(atazanavir » cobicistat)

One t2blet once 2 day. Each tatiet contalre
A0 mgatazanyeis « 150 g cob ik
Takewith food

INVIRASE

(saquinavir)

TWo 500Omyg tablets pusane 100 =g No
et twie a dirg. Take mEn f20d 01 wiRin
twa hours aftera meal

KALETRA
(lopinavir + ritonavir)

Twotahbats twice a dyy, of four tabkesonco
acay, cepencirg on HIV crug resatarce, Each
ot comains 200 mglopinask +50mg

ftonasic Take with orwknout food.

)
TWoTC0 mg tablats taioo aday of two
0O rreg ks bets plars 0% o two Narvis tab ety
Once 3 cay. or ong 700 mg tabike plus one
Noevie tabbet twviow o day (mecom msedhad for
Irdwicuals whe hase wsed other Fls in the
pasr) Take withar wrhout od.

——

PREZCOBIX

(darunavir + cobicistat)

Oré 1abiat once 2 day Each tallet comaing
B00 mg dannevir + 150 me cobicistat.
Take with food.
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EDURANT
{ritpivirine)
One 2 g tehiet once a day. Take with food

‘

INTELENCE
(etravirine)

One 200 mg tabiat tw e a cary.
Teke with fooc

L

-’

PIFELTRO
(doravirine)

Cne 100 mg tabiet once 2 day.
Tibos withor without food

Ea

RESCRIPTOR'
{delavirding)

Two 200 mg tabicts thros timesa dax
o Forr 00 g Latders thiee Temes a diy,
Take with of withowt food. Dicontinued
Iy manid acturee; phasecut 10be
completed by 2020

SUSTIVA =

(efavirenz)

One 6500 mg tablet once o dey, of theee 200
mg capeules once 2 dax Tak ananamgey
stomach orw th alow-fal snack Do should
be takon ot bodtime 1o minimize dlzxiness
rowe ey and i ed congeetration.

[——

VIRAMUNE *

(nevirapine)

One 200 mg Vramene mmeckste rejesse

(R} 12biatonce a day forthe Srst 4 days,

tren one 400 mg Wramuee sctended
oase (UR) tablet coce 2 day.

Tedco wits or without focd

FUZEON

(entuvirtide)

One 50 mg 1l solvtion) sutcutaneous
npction twice 2 day. Takewith e witheut
food. Fieeon comes as 3 white powder
ot must ba mixed witn starle watarin
awd eachday
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ODEFSEY
[rilpivifng + tanofovie

alaf ide + arritric ]
O taklet onoe adore. Eachin mlp’mmam
2amg rlpkning + 15 mg tenohasir
alafenamee + 200 meemtioisbne
Takewith ameal

ETRIBILD

[elvitegravic & cobicistat +
tenofowir disoproxil fumarate

+ emitricitabine)

O bt oncea day, Cachisblet contans
Ell mgekiegiavi « 1B0mgeohicstat +
300 mg terortask dbnpmoxl Fumarats =
210 mg emminatabine. Take mthiood.

SYMF AND SYMFILO
[efavirenz + tencfovic discprenil
fumarate + lamivudine)

O Lablel of wiher Samibion Symii Lo (abow
e iy, Farh tablet of Synd eoevtans 600
m ctasinans + 300mE fena v dsoprod
fumerate + B0 me lammeocine. Each tablet
ol Sl Lo rvt s 000 e edawineny 4 3000
mig teratovirdisopnoed | fuma e+ 300 mg
\amhasding. Take on anempty stomach Dase
shoukdbe taber ol bedtime o minimieedice-
v, derswsinass and imipalsed concentatinn

SYMTLUZA

[damunavir * cobicistat »
tenofovir alafenamide «
emtricitabine)

e tablet oncea day, Eachisblet contams
200 g dansnarr + 150 mg cobldsta
10mg tenafaviralaferamide + 200 mg
eminckzhine Take withiood

TRIUMED

[l ubegrawic + abacavic +
Namily udine)

O tallet ongs a dap, Eachiable
50 mg dolutegradr + GO0 mEabacr +
300 mg lamivudine. Take withorwithow
fogd Should be vedonly by individusl:.
whiare HL&-E*50T negative

&

Mucleoside/Hucleotide Reverss Transcriptase Iinhibitors (MR Tis, or nukas)

2019 HIV DRUG CHART

Antiretroviral (ARV) options abound for both those who are new to HIV
treatment and those who are experienced. This guick-reference chart compares

HIV

TRUWVADA
{tenofovirdisocproxil fumarate +
emtricitabing)

Dnetzblet orce a day. Each tahletoontains
00 mg s ermfovi deopimd! fumeraie + 2K mg
wrilrilalans, Takes wilh o withoul foad

k-3
22§
VIDEXEC*"'
{didanosine, ddl}

Dre 500 g capslecnce a day. [Dre 150
Mg capeuke onee ackey Tor thaseweghing
k55 than 133 loe | Takeon an oty stomach
[twn howes afber or onebow foea meal).
Rranal-rae prodict dikeon nded phaseoin
o becompbabad Dy 2020,

VIREAD =
{tenofovir disoproxil fumarxte

D300 mg tabletonce adap Take wits ar
wihoutiood.

ZERIT =1

{stanwvudine; d&T)

Dre 50 mg capsule bwios a day, |0ne 30mg
capsule baicea deay forthoee weizhing less
than 1351hs ) Takewith o0 witheut Toal
Brand-ravmie product dscomtinued phaseout
b becomplesed by 2000,

ZIAGEN *

{abacavir)

D N0 g vabl et D 3 ey, i Doy 30000
mg Eahlets nnee 2 day. Talke with nrekhout
heod Snoulkd be uscd only by inchiduals
who anHLE-=570] nepative.

Protease inhibitors

PREZISTA

{darunawir)

D 800 mg tablet (priwc 400 metableis)
phos e K0 g Konar isblet or one 30 me
Tyhast tahlet oo adig nrone GO0 mE
Eabiet plusone 100 mg Marsr tadet twico 2
day, depending ordnig resetance.
Tawewith food

REYATAZ *

{atazanavir}

Twn 00 me caps e onoe & clay, orone 3100
i cagrsaske plis an@ 00 g M rah st
or onie 10 mg Tybost tabdet onee a day.
Iekewith fond.

VIRACERT

[Petfimaic)

Tan b5 mg tahletstwies a dag, o

250 mg teblets twics a day, orthroe 250 mg
inbleis three tmes 2 cey. Take with food.

[rito navir)

S |00 g Lablet s twice adeay. Thefull dose
of Morair B ranaly wsed. Ik mcst oftanusad
at kowser cioses bo boost the levels ot other
ERsinthe blood, Take with food,

(cobicistat)

Dne 150 mEg takket oncea day incnmbiration
with ARV that requirs boosting. Lsnd
only 0ot other creps. Takewith food.

medication options, including adult dosing and distary restrictions.

N—
SELZENTRY

imaraviroc)

One 50 mg, 300 mgor 500 mg tablet bvice

agey, depending on ok her meds med,
Takes mith of wizhuirt Tred

TROGARZID

[ibalizumab)

Adminiszerad InfreenalEly asa single
loading (o Initial} dosoof 2000 g
Folowed by 2 mainierance coes of G000 me
vy twawaeks

ISENTRESS

[raltegravir)

Twe 600 mglserirasy KO bbbl (shores)
0w B A iy Tt dhbirse wfes e Tna a0 e fase
orahisevine hasbeonsuppeessed onan
Irftial regimen. One SO0 mE Isemiess bblet
gmg e daily for peoole wif HAY breat ment

o enian i Take mithod withiat food

TIVICAY

[dalutagraviry

Oraa 50 g Eabikek orecw & chry far thosa

first starting & RY therapy or for thasewies
haye not wsed anintegrass infabetor mthe
st D S0 g tahlbst twice a dey o
treatmens-mperkznoed individuals who
have | that & resistant tootherimezmse
il pis and whesla ith certain
AR Takewithorwithaut frod.
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ANTIRETROVIRAL AGENTS

* Antiretroviral Therapy (ART) AKA “cART” AKA “HAART”

« Backbone = 2 Nucleoside Reverse Transcriptase Inhibitors (NRTTI)

+
* Anchor =1 of the options below
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ANTIRETROVIRAL AGENTS

* Antiretroviral Therapy (ART) AKA (cART) (HAART)

« Backbone = 2 Nucleoside Reverse Transcriptase Inhibitors (NRTTI)

Recommended

ABC, FTC, 3TC, TAF, TDF

Salvage

ddl, d4T, ZDV

+

* Anchor =1 of the options below
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ANTIRETROVIRAL AGENTS

* Antiretroviral Therapy (ART) AKA (cART) (HAART)

« Backbone = 2 Nucleoside Reverse Transcriptase Inhibitors (NRTTI)
Recommended |ABC, FTC, 3TC, TAF, TDF

Salvage ddl, d4T, ZDV

+
* Anchor =1 of the options below

InSTI DTG, EVG, RAL

NNRTI DLV, DOR, EFV, ETR, NVP, RPV

PI ATV, DRV, FPV, IDV, LPV, NFV, TPV, SQV
Entry/Fusion Inh | ENF, IBA, MVC
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ANTIRETROVIRAL AGENTS
DHHS RECOMMENDATIONS

First line recommended agents for treatment naive individuals:

* TAF/FTC/BIC (Biktarvy)

ABC/3TC/DTG (Triumeq)

TDF/FTC or TAF/FTC (Truvada or Descovy) + DTG (Dolutegravir)
TDF/FTC or TAF/FTC (Truvada or Descovy) + RAL (Raltegravir)

DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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ANTIRETROVIRAL AGENTS
DHHS RECOMMENDATIONS

Shift away from agents using Cobicistat (booster):
* TDF/FTC/EVG/c (Stribild) and TAF/FTC/EVG/c (Genvoya) are no

longer 1% line agents for naive individuals.
 (Cobicistat (c) causes more Cytochrome 3A4 associated drug
interactions.
* Elvitegravir (EVG) has a lower barrier to resistance than
Dolutegravir (DTG) and Bictegravir (BIC).

DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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ANTIRETROVIRAL AGENTS
DHHS RECOMMENDATIONS

Recommended options when Tenofovir or Abacavir cannot be used
-and-

HIV RNA Qnt<100,000 copies/mL and CD4 cell count is >200/mm3:

* DTG (Dolutegravir) + 3TC (Lamivudine)

* DRV/r (boosted Darunavir) + RAL (Raltegravir)

* DRV/r (boosted Darunavir) + 3TC (Lamivudine)

DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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ANTIRETROVIRAL AGENTS
DHHS RECOMMENDATIONS

Recommended options when Tenofovir or Abacavir cannot be used
-and-

HIV RNA Qnt<100,000 copies/mL and CD4 cell count is >200/mm3:

* DTG (Dolutegravir) + 3TC (Lamivudine)

* DRV/r (boosted Darunavir) + RAL (Raltegravir)

* DRV/r (boosted Darunavir) + 3TC (Lamivudine)

DTG + 3TC is noninferior to TDF/FTC + DTG
* Virological failure
* Development of resistance

DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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OLD CONCEPT RENEWED
DUAL THERAPY

DHHS Guideline 2 Drug Options
* Dolutegravir (INSTI)

Rilpivirine (NNRTI)

* Boosted Protease Inhibitor (PI)

Lamivudine or Emtricitabine (NRTI)
* ATV/r+3TCor FTC
* DRV/r+3TCorFTC
* LPV/r+3TCor FTC

DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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OLD CONCEPT RENEWED
DUAL THERAPY

DHHS Guideline 2 Drug Options S
* Dolutegravir (INSTI) inibior

Maturation

Rilpivirine (NNRTI)

* Boosted Protease Inhibitor (PI) [ hidadicly
+
Lamivudine or Emtricitabine (NRTI) 0 Gene

+ ATV/r+3TC or FTC A
* DRV/r+3TCorFTC Touf :
* LPV/r+3TCor FTC s\ Z

\ InSTls, |
|ALLINIs
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Integration
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DHHS, Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV, 2019.
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OLD CONCEPT RENEWED
DUAL THERAPY - CARBOTEGRAVIR

“Long-acting intramuscular Carbotegravir and
Rilpivirine in adults with HIV-1 infection (LATTE-2):
96-week results of a randomized, open-label, phase 2b,
non-inferiority trial”

Margolis DA, et al. Lancet. 2017;390:1499-510.
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OLD CONCEPT RENEWED
DUAL THERAPY - CARBOTEGRAVIR

“LATTE-2: 9g6-week results, phase-2b non-inferiority trial”
Margolis DA, et al. Lancet. 2017;390:1499-510.

* Carbotegravir
* Integrase Strand Inhibitor (InSTT).
* Analogue of Dolutegravir.
* (QMonth IM long-acting
nanosuspension.
* Rilpivirine —
* Non-Nucleoside Reverse Transcriptase \/
Inhibtor (NNRTT)
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OLD CONCEPT RENEWED
DUAL THERAPY - CARBOTEGRAVIR

“LATTE-2: 96-week results, phase-2b non-inferiority trial”
Margolis DA, et al. Lancet. 2017;390:1499-510.

Carbotegravir IM | Carbotegravir IM | Carbotegravir PO +
+ Rilpivirine IM | + Rilpivirine IM | Abacavir/Lamivudine PO
96 Week Data Q4Weeks Q8Weeks QDaily

(n=15) (n=15) (n=56)
Virological 87% 94% 84%
Response (VL<50)
Virological 0 4% 2%
Non-Response
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OLD CONCEPT RENEWED
DUAL THERAPY - CARBOTEGRAVIR

“LATTE-2: 96-week results, phase-2b non-inferiority trial”
Margolis DA, et al. Lancet. 2017;390:1499-510.

Carbotegravir IM | Carbotegravir IM | Carbotegravir PO +
6 Week Data + Rilpivirine IM | + Rilpivirine IM | Abacavir/Lamivudine PO
9 Q4Weeks Q8Weeks QDaily
(n=115) (n=115) (n=56)
Virological 87% 94% 84%
Response (VL<50)
Virological 0 4% 2%
Non-Response

* ATLAS-2M: Phase 3 study pending.
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NOVEL TREATMENT
IBALIZUMAB

“Phase 3 Study of Ibalizumab for Multidrug Resitant HIV-1"
Emu B, et al. N Engl ] Med. 2018;379:645-654.

* Ibalizumab
« Humanized IgG4 monoclonal antibody. (15t agent of its class)
* Blocks the entry of HIV-1 by noncompetitive binding to CD4
surface protein on lymphocytes.
* “Trogarzo” Q2 week IV infusions.
* Indications: Multi-drug class resistant HIV-1 failing their current
regimen.
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NOVEL TREATMENT
IBALIZUMAB

Emu B, et al. N Engl ] Med.

2018;379:045-654.

A Study Design

Ibalizumab
* Open label, phase 3 study. maintenance
o C; B _ Ibalizumab Add dose, 800 mg
Slngle gI‘.Ollp (Il—f].O) ] loading dose, optimized intravenously
* Adults with multidrug-resistant 2000mg  background every 14 days
intravenously  regimen until wk 23

HIV-1 and multi-regimen
failure.

l

l

l

 Intervention: Ibalizumab . Canfiol BN e e | |
. Screening riod monotherapy Maintenance period
monotherapy, then combined BY period
V4
| | I 1 | I |

th.erapy. _ wk Day Day Day Day wk

* Primary endpoint: Percentage | -s 0 7 14 21 25
(baseline)

of patients who decrease viral

load by = 0.5log,,
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NOVEL TREATMENT
IBALIZUMAB

Emu B, et al. N Engl | Med. 2018;379:645-654.
Table 2. Virologic Response before and after Loading Dose of Ibalizumab and at 25 Weeks in the 40 Study Patients.*
Response Before and after Loading Dose Week 25
Functional
Control Period Monotherapy Period P Value
Decrease in viral load of =0.5 log;o copies/ml 1(3)7F 33 (83) <0.001 25 (63)
— no. (%)
Decrease in viral load of =1.0 log,o copies/ml 0 24 (60) NA 22 (55)
— no. (%)

Mean change in viral load from baseline
— logy copies/ml

0.0+0.2 -1.1+0.6 <0.001 -1.6+1.5
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NOVEL TREATMENT
CRISPR-EDITED STEM CELLS

“CRISPR-Edited Stem Cells in a Patient with HIV and Acute Lymphocytic
Leukemia”
Xu L, etal. N Engl ] Med. 2019;381:1240-1247.

* “CRISPR” Gene Editing
* Clustered Regularly Interspaced Short Palindromic Repeats
OK, is that supposed to mean something to me?
* Create artificially disrupted CCR5 Hematopietic Stem Cells.
* CCRs
* One of two cell membrane coreceptors necessary for HIV entry into lymphocytes.
* People without normal CCRj5 are resistant to CCR5 “tropic” HIV strains.
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NOVEL TREATMENT
CRISPR-EDITED STEM CELLS

“CRISPR-Edited Stem Cells in pt w/ HIV and ALL”
Xu L, etal. N Engl ] Med. 2019;381:1240-1247.
* TR Brown, “The Berlin Patient”, was given HSCT from a matched donor with
natural CCR5 deletion and remains undetectable from his pre-transplant HIV

infection despite being off of ART.
* Only approximately 1% of humans naturally have CCR5 deletion.
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NOVEL TREATMENT
CRISPR-EDITED STEM CELLS

“CRISPR-Edited Stem Cells in pt w/ HIV and ALL”
Xu L, etal. N Engl ] Med. 2019;381:1240-1247.

* TR Brown, “The Berlin Patient”, was given HSCT from a matched donor with
natural CCR5 deletion and remains undetectable from his pre-transplant HIV
infection despite being off of ART.

* Only approximately 1% of humans naturally have CCR5 deletion.

* CRISPR-Casg edited CCR5 deletion was performed on mice models of HIV
showing some response.

* Has not been done in humans yet.
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NOVEL TREATMENT
CRISPR-EDITED STEM CELLS

“CRISPR-Edited Stem Cells in pt w/ HIV and ALL”
Xu L, etal. N Engl ] Med. 2019;381:1240-1247.
* 27y gentleman living w/ HIV/AIDS and Acute Lymphoblastic
Anemia
* (CD4=528, VL=UD
. ART=TDF, 3TC, LPV/r
* (CCRs5 tropic

* Receives chemotherapy and HSCT w/ edited CCRj5 cells.
* Stays on antiretroviral therapy the entire time.
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NOVEL TREATMENT
CRISPR-EDITED STEM CELLS

“CRISPR-Edited Stem Cells in pt w/ HIV and ALL”
Xu L, etal. N Engl ] Med. 2019;381:1240-1247.
* Receives 6 cycles of standard chemotherapy achieving remission.
* Receives HSCT (mix of CRISPR CCRj5 edited CD34 and wt CD34

donor cells).
* (CD4=201, VL=UD at time of transplant
* Myeloablative conditioning (Cyclophosphamide, total body XRT)
* GVHD prophylaxis (Cyclosporine, MTX, Basiliximab, MMF)
* Antiretroviral medications are held on Day + 220 to Day +250.
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UNDETECTABLE=UNTRANSMITTABLE
U=uU

* Started with the HIV treatment as prevention movement.
* To date, longitudinal studies demonstrate no effective risk of

sexual transmission from an undetectable person living with HIV.
 HPTN o052 Clinical Trial
«  PARTNER Study

* PARTNER 2 Study
* Opposites Attract Study

Xu L, N Engl ] Med 2019
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UNDETECTABLE=UNTRANSMITTABLE
U=uU

* Started with the HIV treatment as prevention movement.
* To date, longitudinal studies demonstrate no effective risk of

sexual transmission from an undetectable person living with HIV.
« HPTN o52 Clinical Trial (2005-2015)
1763 serodiscordant partners,
No phylogenetically linked HIV transmissions occurred in HIV
suppressed individuals.
« PARTNER 1 Study
* PARTNER 2 Study

* Opposites Attract Study

Cohen MS, New Engl ] Med, 2016.
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UNDETECTABLE=UNTRANSMITTABLE
U=uU

* Started with the HIV treatment as prevention movement.
* To date, longitudinal studies demonstrate no effective risk of
sexual transmission from an undetectable person living with HIV.
 HPTN o052 Clinical Trial
e PARTNER 1 Study (2010-2017)
. 782 gay and heterosexual serodiscordant couples
HIV+=UD. HIV-=PrEP+/-.
No phylogenetically linked HIV transmission occurred.
. PARTNER 2 Study (2010-2017)
* Opposites Attract Study

Rodger AJ, Lancet, 2019.
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UNDETECTABLE=UNTRANSMITTABLE
U=uU

* Started with the HIV treatment as prevention movement.
* To date, longitudinal studies demonstrate no effective risk of

sexual transmission from an undetectable person living with HIV.
 HPTN o052 Clinical Trial
* PARTNER 1 Study
* PARTNER 2 Study (2010-2017)
972 gay serodiscordant couples.
HIV+=UD. HIV-=PrEP+/-.
No phylogenetically linked HIV transmission occurred.
* Opposites Attract Study

Rodger AJ, Lancet, 2019.
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UNDETECTABLE=UNTRANSMITTABLE
U=uU

* Started with the HIV treatment as prevention movement.
* To date, longitudinal studies demonstrate no effective risk of

sexual transmission from an undetectable person living with HIV.
 HPTN o052 Clinical Trial
* PARTNER 1 Study
* PARTNER 2 Study
« Opposites Attract Study (2012-2016)
972 gay serodiscordant couples.
HIV+=UD. HIV-=Many were on PrEP.
No phylogenetically linked HIV transmission occurred.

Bavington BR, Lancet, 2018.
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SUMMARY

The incidence of HIV/AIDS is decreasing, but the population of HIV-1 infected
people continues to grow.

Racial/ethnic minorities over-represent the HIV infected population and
remain at risk for health care disparities.

Late entry into care and poor adherence to care is strongly associated with
increased mortality.

Dual antiretroviral regimens are safe in specific populations w/ HIV RNA
(Qnt<100,000 c¢/mL.

[baluzimab is a monoclonal antibody novel class entry inhibitor approved for
treatment experienced patients with multiple class resistance.

CRISPR-Casg gene editing may be a promising avenue for an HIV “cure”.
Multiple longitudinal studies support UD=UT.
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