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AGING CAUCUS 

VIRTUAL MEETING AGENDA  
TUESDAY, September 6, 2022 

1:00 PM – 3:00 PM 
TO JOIN BY WEBEX, CLICK: 

 
https://lacountyboardofsupervisors.webex.com/lacountyboardofsupervisors/j.php?MTID=m

20513a327b13dbea02e851e618070e63 
 

PASSWORD:  AGING 
TO JOIN BY PHONE:  +213-306-3065  MEETING #/ACCESS CODE: 2590 318 9149 

 
1. Welcome & Introductions                 1:00pm-1:10pm 
 
2. Co-Chairs’ Report                              1:10pm-1:25pm 

a. Ryan White National Conference 
 

3. Division of HIV and STD Programs (DHSP) Report         1:25pm-1:40pm 
DISCUSSION:  Feedback on “Alignment of Los Angeles County’s Ryan  
White Program with the California Master Plan on Aging” Document 
 

4. DISCUSSION: Develop an addendum to recommendations to include      1:40pm-2:25pm 
activities and strategies to address the needs of long-term survivors  
and individuals who acquired HIV perinatally  
 

5. Executive Director/Staff Report           2:25pm-2:35pm 
a. Comprehensive HIV Plan 2022-2026 
b. Training and Membership Recruitment 

 
6. Next Steps and Agenda Development for Next Meeting                                2:35pm-2:45pm 
 
7. Public Comments & Announcements         2:45pm-3:00pm 

 
8. Adjournment            3:00pm 

 

https://lacountyboardofsupervisors.webex.com/lacountyboardofsupervisors/j.php?MTID=m20513a327b13dbea02e851e618070e63
https://lacountyboardofsupervisors.webex.com/lacountyboardofsupervisors/j.php?MTID=m20513a327b13dbea02e851e618070e63
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AGING CAUCUS 
August 2, 2022  

Virtual Meeting Summary 
 

In attendance:  
Joe Green (Co-Chair) Alasdair Burton  Genevieve Clavreul 
Viviana Criado Kevin Donnelly Lee Kochems 
Sandrine Lewis Paul Nash Maria Scott 
Cheryl Barrit (COH Staff) Catherine Lapointe (COH 

Staff) 
Jose Rangel-Garibay (COH 
Staff)  

Sonja Wright (COH Staff)    
CHP: Comprehensive HIV Plan  
COH: Commission on HIV 
DHSP: Division of HIV and STD Programs 
DPH:  Department of Public Health 
 

Meeting packet is available at https://assets-us-01.kc-usercontent.com/0234f496-d2b7-00b6-
17a4-b43e949b70a2/2ec6eae3-238a-43b8-9287-27eb6935b77b/Pkt-AgngCauc_080222-
Revised.pdf 

1. Welcome & Introductions  
Cheryl Barrit, Executive Director, welcomed attendees and led introductions.  
 

2. Co-Chairs’ Report  
a. International AIDS Society Conference  

• Al Ballesteros, Co-Chair, and several commissioners are attending the 
International AIDS Conference. C. Barrit suggested dedicating time at the next 
Commission on HIV (COH) meeting to hear from attendees on what they 
learned at the conference.  

• Joe Green, Co-Chair, reported that he has been attending virtual sessions from 
the International AIDS Society Conference. He learned more about how COVID-
19 has affected the HIV epidemic in developing countries.  
 

3. Division of HIV and STD Programs (DHSP) Report 
• DHSP staff was not able to attend the meeting and no report was provided; 

however, Dr. Michael Green requested that the Aging Caucus review the Alignment 
of Los Angeles County’s Ryan White Program with the California Master Plan on 
Aging and provide feedback. C. Barrit provided an overview of the document, 
which can be found in the meeting packet. The document is categorized by five 
goals: 1) Housing for All Stages and Ages, 2) Health Reimagined, 3) Inclusion and 
Equity, Not Isolation, 4) Caregiving That Works, and 5) Affording Aging.  

https://assets-us-01.kc-usercontent.com/0234f496-d2b7-00b6-17a4-b43e949b70a2/2ec6eae3-238a-43b8-9287-27eb6935b77b/Pkt-AgngCauc_080222-Revised.pdf
https://assets-us-01.kc-usercontent.com/0234f496-d2b7-00b6-17a4-b43e949b70a2/2ec6eae3-238a-43b8-9287-27eb6935b77b/Pkt-AgngCauc_080222-Revised.pdf
https://assets-us-01.kc-usercontent.com/0234f496-d2b7-00b6-17a4-b43e949b70a2/2ec6eae3-238a-43b8-9287-27eb6935b77b/Pkt-AgngCauc_080222-Revised.pdf


2 
 

   S:\2022 Calendar Year - Meetings\Caucuses\Aging\Sept\Packet\Summ_AgingCaucus_080222_Final.docx            2 
 

• Viviana Criado recommended including resources for funding opportunities.  
• Maria Scott recommended including people who acquired HIV perinatally, as they 

are affected by accelerated aging.  
 

4. DISCUSSION: Revisit recommendations to include activities and strategies to address 
the needs of long-term survivors and individuals who acquired HIV perinatally  
• At the July Aging Caucus meeting, Dr. Allison Agwu gave a presentation titled, 

“Understanding Aging Among Individuals who Acquired HIV Perinatally and Long-
term Survivors under 50.” The presentation slides can be found in the meeting 
packet.  

• C. Barrit discussed revising the previous set of recommendations made by the 
Aging Caucus to include those who acquired HIV perinatally and long-term 
survivors under 50. Kevin Donnelly suggested adding an addendum to the set of 
recommendations to include this population. Paul Nash concurred.  
 

5. Executive Director/Staff Report  
a. Social Media Update 

• Catherine Lapointe provided an update on the COH’s social media engagement 
efforts. The update can be found in the meeting packet. She invited 
commissioners to participate in the Commissioner Testimonial project, which 
highlights commissioners and their contributions to the COH.  

b. Comprehensive HIV Plan 2022-2026 
• C. Barrit informed the Aging Caucus that AJ King, Comprehensive HIV Plan (CHP), 

Consultant has sent out two surveys to help inform the CHP. One is for the HIV 
workforce, and one is for HIV service consumers. The surveys are available in 
English and Spanish.  

• A. King has been conducting community listening sessions to hear from the 
seven priority populations, including Latinx men who have sex with men (MSM) 
Black/African American MSM, women of color, transgender persons, people 
who inject drugs, people aged 30 and under, and people aged 50 and over.  

• A. King will have a first draft of the CHP available for review in early September.  
 

6. Next Steps and Agenda Development for Next Meeting  
• Aging Caucus co-chairs and COH staff will work on a draft addendum to include 

people who acquired HIV perinatally and long-term survivors under 50 in the Aging 
Caucus recommendations.  

• C. Barrit will send the Alignment of Los Angeles County’s Ryan White Program with 
the California Master Plan document to the Aging Caucus for feedback.  
 

7. Public Comments & Announcements 
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• J. Green announced that the FDA is conducting a study to determine eligibility for 
blood donations from MSM. The study is recruiting participants who are HIV-
negative MSM between the ages 18 and 39. More information can be found at 
www.advancestudy.org.  
 

8. Adjournment  
The meeting was adjourned by J. Green.  

http://www.advancestudy.org/


 
Alignment of Los Angeles County’s Ryan White Program with the California Master Plan on Aging 
Notes Contain Ranking Received from Aging Caucus 
 
 

1 
 

BACKGROUND: Currently more than 52% of people living with diagnosed HIV (PLWDH) in Los Angeles County are 50 years of age or older, and by 2030 
more than 70% of PLWDH will be over the age of 49. As people age, they typically have more co-morbidities, take more medications, and are more 
vulnerable to side effects complicating the management of their HIV disease. PLWDH who are 50 years or older (50+) experience accelerated CD4 loss, 
decreased immune recovery, and are at an increased risk of acquiring serious non-AIDS illnesses. Long term health complications from HIV include poor 
mental health and bone, kidney, cardiovascular, and liver diseases.  
 
This workplan aims to anticipate and address the physical, mental, social, and economic needs of PLWDH 50+ for good quality of life.  
 
KEY SOURCE DOCUMENTS: 
CA Master Plan on Aging document https://mpa.aging.ca.gov/ 
 

Goal One: Housing for All Stages and Ages 
 
Objective Activity Partners Timeline Performance 

Measure 
(Baseline/Target) 

Notes (Numbers denote ranking 
suggestions from Aging Caucus) 

Increase coordination 
among housing agencies 
to include 
intergenerational housing 
options 

Identify if/how housing for 
HIV positive seniors is 
prioritized 

RWP housing 
providers, HOPWA, 
CoC 

  3 

Examine housing 
inventory to ensure that it 
provides safe and 
welcoming environments 
for seniors 

Investigate if there is a list 
of housing regulations 
specifically for seniors 

   1, 1 

Blend funding to support 
housing and rental 
assistance for seniors 
living with HIV 

Identify all available 
housing assistance for 
seniors in LAC, note 

   5 

https://mpa.aging.ca.gov/
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes (Numbers denote ranking 
suggestions from Aging Caucus) 

eligibility criteria, and 
assistance amount $ 

Identify services that can 
assist seniors in 
transitioning from 
different levels of 
residential support (i.e. 
independent living to 
assisted living) based on 
physical and cognitive 
needs 

Research services 
provided by other LAC 
programs and cities 

   2 

Support training for 
housing service 
providers on needs of 
PLWH and LGBTQI 
persons to improve 
cultural competencies 
among staff 

Research what training 
PAETC and other TA 
providers offer 

   4 

Foster mentorships 
between seniors and 
youth to improve 
understanding across 
generations of the HIV 
pandemic, its effects, 
and how seniors can be 
supported and honored 
within the community 

    6 
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Goal Two: Health Reimagined 
 
Objective Activity Partners Timeline Performance 

Measure 
(Baseline/Target) 

Notes 

Add gerontology 
training to Ambulatory 
Outpatient Medical, 
Oral Health, Medical 
Care Coordination and 
Mental Health services 
providers to improve 
awareness and 
understanding of age-
related inequities in care 
and treatment 

Research what training 
PAETC and other TA 
providers offer.  

   1 

Add Quality of Life (QOL) 
metrics to data collection 
variables to identify areas 
where changes in services 
and service access can 
lead to improved QOL 

Identify validated QOL 
measures and discuss with 
Standards and Best 
Practices Committee 

   3 
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

among all people living 
with HIV  
Standardize age 
categories to identify 
priority populations for 
specialized services 

Research age categories 
used in gerontology 
studies 

   8 

Review/update diagnostic 
screenings to include age-
related conditions (i.e. 
screen for loneliness, 
ACEs, depression, anxiety, 
experiences of 
discrimination) 

Compile list of diagnostic 
screenings and associated 
costs. Determine 
frequency of screenings 
and referral plan.  

   2, 2 

Revise HIV Home Health 
and Support services to 
blend with existing 
services for PLWH over 
age X 

1. Identify existing 
services (State OA, 
Cal-AIM expansion) 

2. Convene internal 
DHSP HBCM 
workgroup  

   4 

Expand access to services 
that can prevent or slow 
age-related physical and 
mental declines 

    6 

Develop and maintain 
robust resource 
directories and train 
PLWH to access and use 
them 

Identify existing resource 
directories 

   7 
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

Develop case 
management services that 
can monitor if care and 
support services are 
meeting the needs of 
seniors post-transition to 
Medi-Cal/Medicare 

Standards and Best 
Practices will develop 
draft of service standards 

   5 

 

 

 

 

Goal Three: Inclusion and Equity, Not Isolation 
 
Objective Activity Partners Timeline Performance 

Measure 
(Baseline/Target) 

Notes 

Develop strong linkages to 
community social support 
programs for all PLWH, 
especially youth and seniors 

    This is essentially the same at 
point 6  
 

Acknowledge and support 
nontraditional family 
relationships that nurture well-
being and social connection 

    3, 1 
COH recommends the Village 
model The Village Movement | 
Grantmakers in Aging 
(giaging.org). One of the core 

https://www.giaging.org/issues/the-village-movement/
https://www.giaging.org/issues/the-village-movement/
https://www.giaging.org/issues/the-village-movement/
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

components of this model are 
volunteers. Volunteerism has 
declined over the past decade, 
especially in Los Angeles  

Connect to ongoing education 
and learning programs to foster 
community engagement and 
physical activities that promote 
healthy living 

    2 

Improve all access, including 
digital access and understanding 
of digital programs  

Research what training 
other LAC programs, 
PAETC, and other TA 
providers offer 

   5 

Develop linkages to community 
employment and volunteer 
training and opportunities 

Collaborate with Job 
Corps and other agencies 

   4 

Foster mentorships between 
seniors and youth to improve 
understanding across generations 
of the HIV pandemic, its effects, 
and how seniors can be 
supported and honored within 
the community 

    COH recommends that we remove 
HIV to address all life experiences 

Add provider training that 
requires history of HIV, HIV 
politics and advocacy (this should 
be a mandatory Commission 
training as well) 

    5 
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

Develop transitional case 
management programs that help 
PLWH transition from RWP into 
Medicare, CalAIM, etc. 

Standards and Best 
Practices will develop 
draft of service standards 

   This service should provide a 
single point of contact that seniors 
can reach out to for assistance 

Foster strong community 
engagement and community 
planning that honor lived 
experiences of PLWH 

    Included with other training 

 

Goal Four: Caregiving That Works 
 
Objective Activity Partners Timeline Performance 

Measure 
(Baseline/Target) 

Notes 

Develop/support 
educational programs 
for service providers on 
sexual health for PLWH 
aged 50+ or (age X) 

Research what training 
PAETC and other TA 
providers offer 

   4, 2 
These services should be provided 
online as well as in person. In 
person appointments may be the 
only social contact some seniors 
may have 

Support educational and 
vocational training 
programs that blend HIV 
medicine and social 
services with the broader 
needs of youth and an 
aging population of PLWH 

    3 
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

Seek out mental health 
specialists who can treat 
both HIV and age-related 
conditions 

    1 

Develop training 
programs for 
nontraditional families 
to support each other 
as they age with HIV 

    4 

Reduce the digital 
divide by promoting 
access to and 
understanding of digital 
and online services 

Research what training 
other LAC programs, 
PAETC, and other TA 
providers offer 

   5, 5 

 

Goal Five: Affording Aging 
 
Objective Activity Partners Timeline Performance 

Measure 
(Baseline/Target) 

Notes 

Support robust benefits 
enrollment, financial and 
retirement planning for 
PLWH 

    6, 1 

Expand access to 
emergency financial 
assistance and financial 

Obtain and review data on 
what % of EFA clients are 
50+ 

   7, 3 

Commented [PO1]: COH recommends a peer support 
model with a single point of contact 
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Objective Activity Partners Timeline Performance 
Measure 
(Baseline/Target) 

Notes 

planning services to senior 
PLWH 
Develop and maintain 
strong linkages with 
nutrition and housing 
programs to eliminate 
barriers to access, safe, 
and affordable housing 
and nutrition services 

    2 
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ADDENDUM TO AGING CAUCUS RECOMMENDATIONS  
Addressing the Needs Individuals who Acquired HIV Perinatally and Long-term 

Survivors under 50 
 

List of Ideas 
 

Source:  Dr. Agwu’s Presentation 
 
Treatment for youth:  

• Multimodal, combination strategies & approaches  
• ART modified (stronger, longer, safer, simpler)  
• ART Resistance  
• Different delivery modes & strategies  
• Monoclonal ab  
• Vaccines  
• Latency reversing agents  
• Activated T cells  
• Improved engagement strategies  
• Behavioral and community interventions  
• Optimizing care models  
• Alternative “venues” for care delivery  
• Increased use of technology ➢Personalized medicine? 

 
Screening: 

• Take a good history  
• Assess risk factors 

o HTN, CVD 
o Diabetes 
o Mental health 
o STIs 
o Physical activity 
o Obesity  
o Tobacco  
o Substances  
o Sex 
o Activities  
o Diet  
o Helmets 
o Firearms 

• Detailed family history  
• Physical examination  
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• Education (patient and staff)  
• Counseling  

o Nutrition  
o Exercise  
o Smoking (cigarettes, vaping, cigarillos, e-cigarettes)  
o Substance, alcohol use  
o Sex  
o Etc  

• Screening: BP, lipids (fasting/non-fasting), glucose, weight 
 
Actions: 
• Smoking cessation  
• Lifestyle modification  
• Treatment  

o HTN  
o Hyperlipidemia 

• Weight loss  
• Substance use treatment  
• STI counseling, screening, and treatment; family planning  
• Immunizations 
 
 
General Recommendations: 
• Providers must be aware of their unique milieu and potential comorbidities to 

optimize care and outcomes  
• Important to screen for and address comorbidities with prevention and early 

treatment 
 
 
From: Shiau S., et al 
 
• Future work should examine the dynamic nature of epigenetic age, through 

examinations of differences in viral load over time, or how interventions leading to 
improved adherence impact epigenetic age.   

 
Other ideas: 
 
• Conduct targeted studies and data collection on how accelerated aging affects long-

term survivors under 50 years of age 
• Expand benefits counseling (from all program types, not just Ryan White funded) to 

include long-term planning and how to transition into Medicare 
• Expand counseling services to include self-advocacy for care and treatment options 
• Assessments for older PLWH may need to be discussed with medical provider 

earlier in age/lifespan  
• Consider using biomarker testing for long-term survivors under 50 to determine the 

rate and impact of accelerated aging. 
• Work with providers to look for opportunities to address health inequities early in the 

lifespan. 



Understanding Aging Among Individuals 
who Acquired HIV Perinatally and Long-

term Survivors under 50

Allison Agwu, MD ScM, FAAP FIDSA
Professor,  Pediatric and Adult Infectious Diseases

Director, Pediatric Adolescent HIV/AIDS Program and Accessing Care Early Clinic
Johns Hopkins School of Medicine,  Baltimore, Maryland, USA

July 5, 2022



Disclosures
• Gilead scientific advisory board, site investigator under clinical 

research contract managed through JHU

• Merck scientific advisory board, consultant, site investigator under 
clinical research contract managed through JHU



Objectives
➢Review the epidemiology of individuals with early-acquired HIV

➢Describe risk factors for developing comorbidities over the life course

➢Discuss opportunities to prevent comorbidities and optimize outcomes 



1980 1982 1985

FDA 
approves 
1st HIV ab 

test

1987

“although they make up only 1% of AIDS patients, they have unique 
clinical, social, and public health problems that require special 
attention.”  Rogers 

20201977 1996

First known 
infant to be born 
with HIV

1990 1994 2006

https://www.hiv.gov/sites/default/files/aidsgov-timeline.pdf; Rogers et al. 1987 (79): 1008-1014   

2013 20142003

FDA 
approves 
Nelfinavir 

for kids

20151988 2017 2021

https://www.hiv.gov/sites/default/files/aidsgov-timeline.pdf


Age Distribution of Persons Living with Diagnosed Perinatally Acquired HIV 

Infection, Year-end 2017—United States and 6 Dependent Areas (N = 11,924)

Yusuf and Agwu. Expert Review of Anti-Infective Therapy. Sep 2020 



Many AYA born with HIV are thriving………



Diagnoses of HIV Infection among Adults and Adolescents 

by Age at Diagnosis, 2018—United States

N = 37,286

Note. Data for the year 2018 are considered preliminary and based on 6 months reporting delay.



Adolescents and Young Adults Aged 13–24 Years Living with Diagnosed HIV Infection 
by Sex and Transmission Category, Year-end 2017—United States 

and 6 Dependent Areas 

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.

a Heterosexual contact with a person known to have, or to be at high risk for, HIV infection. 
b Includes hemophilia, blood transfusion, and risk factor not reported or not identified.

Yusuf & Agwu. Expert Review of Anti-Infective Therapy. Sep 2020 



Adolescents and Young Adults Aged 13–24 Years Living with Diagnosed HIV Infection, 

by Sex and Race/Ethnicity, Year-end 2017—United States and 6 Dependent Areas

a Includes Asian/Pacific Islander legacy cases.
b Hispanics/Latinos can be of any race.   



Diagnosed Infection among Persons Aged ≥13 Years Living with Diagnosed or 
Undiagnosed HIV Infection, by Age, 2019—United States

Note. Estimates were derived from a CD4 depletion model using HIV surveillance data. Estimates for the year 2019 are preliminary and based on deaths reported to 
CDC through December 2020.   



Persons Living with Diagnosed or Undiagnosed HIV Infection 
HIV Care Continuum Outcomes, by Age, 2018—United States

Note. Receipt of medical care was defined as ≥1 test (CD4 or VL) in 2018. Retained in continuous medical care was defined as ≥2 tests (CD4 or VL) 
≥3 months apart in 2018. Viral suppression was defined as <200 copies/mL on the most recent VL test in 2018. 



Next for treatment for youth
➢Multimodal, combination strategies & approaches

➢ART modified (stronger, longer, safer, simpler)
➢ART Resistance

➢Different delivery modes & strategies  

➢Monoclonal ab

➢Vaccines

➢Latency reversing agents

➢Activated T cells

➢Improved engagement strategies

➢Behavioral and community interventions

➢Optimizing care models 

➢Alternative “venues” for care delivery

➢Increased use of technology

➢Personalized medicine?  





Life course perspective for adolescents with HIV

Zinyemba TP et al.  J Econ Surveys 2019; Yusuf and Agwu. Expert Review of Anti-Infective Therapy. Sep 2020 



*

Life course perspective for adolescents with HIV

Yusuf and Agwu 2021



Deeks SG 2013; Vance DE et al. Am J Nurs. 2010 March ; 110(3): 42–49; Chiappini E. etal.  Aging. 2018. 

How will adolescents with HIV infection be impacted?



CDC  



Percentage of adults in the U.S. with diabetes as of 2016, 

by age and ethnicity

Note(s): United States; January 2 to December 30, 2016; 18 years and older; 177,192 respondents; Full or part time workers

Further information regarding this statistic can be found on page 8.

Source(s): Gallup (Gallup-Sharecare Well-Being Index); Sharecare; ID 790778
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15% of adolescents 
with HIV had 
evidence of insulin 
resistance

Geffner ME.  Horm Res Paediatr 2011; 76:  386-91

http://www.statista.com/statistics/790778/diabetes-prevalence-us-by-age-and-ethnicity




Rates of Adolescents Aged 13–19 Years Living with Diagnosed HIV Infection 

Year-end 2017—United States and 6 Dependent Areas

N = 5,222 Total Rate = 17.6

American Samoa
Guam
Northern Mariana Islands
Puerto Rico
Republic of Palau
U.S. Virgin Islands

0.0
5.0
0.0

14.6
0.0

34.3

Note. Data are based on address of residence as of December 31, 2017 (i.e., most recent known address). 



Prevalence of hypertension among adults in the U.S. in 2017 and 2018, by 

age and gender

Note(s): United States; 2017 and 2018; 18 years and older

Further information regarding this statistic can be found on page 8.

Source(s): NCHS (National Health and Nutrition Examination Survey); CDC; ID 778065
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Adolescent boys (15-19%); adolescent girls (7-12%) Flynn JT et al.  Pediatrics 2017

Among HIV+ youth ??20%  Sainz et al  PIDJ 2016

http://www.statista.com/statistics/778065/adults-with-hypertension-in-us-by-age-and-gender


ART?

HIV



23 year old with HIV and acute chest pain

Griffith OFID 2018



CVD Data for Youth with HIV
• Studies of children and youths in non-HIV disease states (diabetes, obesity) link arterial stiffness and 

thickness to hypertension & increased left ventricular mass 

• Limited data on youth with perinatal infection 

• Mixed results, study challenges

•  arterial thickness (carotid intimal medial thickness) in HIV+ vs. HIV-

•  arterial stiffness (pulse wave velocity) &  flow-mediated dilatation in HIV+ vs. HIV-

•  inflammatory markers in HIV+ vs. HIV-→ associated with arterial thickness, stiffness, and flow-mediated dilatation

•  inflammatory markers despite longstanding virologic suppression

• AYA with HIV have higher markers of cardiopulmonary dysfunction
• Up to 28% show evidence of early cardiovascular dysfunction 

• Biomarkers of cardiomyocyte stress and injury (high sensitivity cardiac troponin-T [hs-cTnT] and N-terminal-pro-brain natriuretic peptide [NT-
proBNP]) are elevated compared to uninfected adolescents after adjusting for adherence to ART, 

• Inflammation associated with poorer left ventricular function and increased stress in the ventricular walls  

Miller TI, et al.  HIV Med.  2012 13(5):  264-75; Sainz T et al Atherosclerosis 2014, Ross et al, Persaud D JAMA Peds 2014, Yusuf 2020

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=5RTQIPoDYvSswM&tbnid=h4OdtfAz6J8DmM:&ved=0CAYQjRw&url=http://nwhc.net/blog2/northern-westchester-hospital-chief-of-cardiology-helps-new-yorkers-decipher-heart-attack-symptoms/&ei=9rwqU7SZNcOa0AGu04CYDQ&bvm=bv.62922401,d.dmQ&psig=AFQjCNEdTaBFy79_TDeBLe5LKFfmfHT_Gw&ust=1395396179616982


AIDS Survivor Syndrome: physical, psychological and emotional symptoms that a person (either HIV-/+) may experience after living 
through intense grief and trauma of the AIDS epidemic.

Mental health in adolescents born with HIV

➢25% -60% of youth with PHIV in PHACS had mental health problems (depression, anxiety, ADHD)
➢High rates of internalized stigma, trauma; associated with depression

Phillips Pediatrics 2016; Malee AIDS Care 2011; Scharko AIDS Care 2006; Earnshaw AIDS & Behavior 2018; Well Project; Winston A et al Lancet HIV 2020



Sexual and reproductive health for adults born with HIV

Phillips Pediatrics 2016; Malee AIDS Care 2011; Scharko AIDS Care 2006; Earnshaw AIDS & Behavior 2018; Yusuf 2020



▪ Rates of chlamydia, gonorrhea, and primary & secondary syphilis 
for both sexes in 15–24 year olds

▪ Chlamydia: highest among women 15–24 years;  males 15–24 years 
 29% (2013–2017), while the rate in females  9%

▪ Gonorrhea: males 15–24 years  52%, while the rate in females 
increased 24%

▪ Reasons for increases include: 

 incidence

 screening among young men

 extragenital screening

STI Rates among adolescents

Judd et al PLoS One 2018; Ankunda Pan Afr Med 2016; Koenig JAIDS 2010; CDC

HIV positive adolescents:
• Perinatally acquired:   likelihood to use condoms (60% use condoms 

inconsistently); 30% have >1 concurrent partner
• Non-perinatally acquired:  continued sexual activity, inconsistent condom use
• Pregnancy desires unchanged



Comorbidities and Sequelae Resulting from STIs

Unemo et al.  Lancet ID 2017.  17(8):  E235-79





Tobacco use among adolescents
• 7% of middle schoolers and 23% of high 

schoolers report current use of a tobacco 
product

• Younger age at start associated with 
nicotine dependence

• Cigarillos use has markedly  among 
adolescents

• YHIV:  24% daily/almost daily tob (ATN)
• Associated with greater AIDS-related 

morbidity/mortality

• Mixed association with viral load

Nasim et al.  Nicotine & Tobacco Research 2016; https://www.cdc.gov/tobacco/data_statistics/fact_sheets/youth_data/tobacco_use/index.htm, Sharapova BMJ 2018

12.6y13.8y 13.4y14.1y 14.1y

NYTS:  Ever-users, median age for 1st use

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/youth_data/tobacco_use/index.htm


Physical activity and lifestyle among adolescents 

https://www.nih.gov/news-events/news-releases/only-half-us-youth-meet-physical-activity-standards-nih-study-shows; Dirajilal-Fargo et al. JAIDS 2021

YHIV had lower rates of physical activity than HEU (PHACS)

https://www.nih.gov/news-events/news-releases/only-half-us-youth-meet-physical-activity-standards-nih-study-shows


Obesity

• 21% of 12-19 year olds are obese
• Hispanic (26%)

• non-Hispanic Black (24%)

• non-Hispanic White (16%)

• 40-52% of HIV-positive youth 
overweight/obese 

CDC, Youth Risk Behavior Survey 2019; Kruzich LA.  J Acad of Nutri and Diet 2004; Mulligan K CID 2010

Obesity:  ≥95th percentile BMI



Weight again among adolescents with HIV

Li et al. JPIDS 2020; Koay et al OFID 2021



Long-term morbidity of HIV +/- ART

➢Cardiovascular disease

➢Malignancy

➢Medication side effects:
➢ kidney, bone, liver, other

➢Metabolic abnormalities:
➢ mitochondrial toxicity

➢ lipodystrophy/lipoatrophy

➢ insulin resistance

➢ weight gain

➢Central nervous system
➢ Mental health and cognition

➢ strokes, cognitive effects

➢Longstanding inflammation

➢Unknown?
➢ Consequences of lifelong ART?

➢ Consequences of lifelong HIV?

Griffith D et al. OFID 2017; Hazra R et al.; Izbudak, Agwu J Neurorad 2013;, Venkataramani 2012; Eckard et al Curr HIV/AIDS 2016; Neilan et al JAMA Peds 2017 



What can you do? 

• Take a good history

• Assess risk factors
• Tobacco
• Substances
• Sex
• Activities
• Diet
• Helmets, firearms

• Detailed family history

• Physical examination



What can you do?

• Education (patient and staff)

• Counseling
• Nutrition

• Exercise

• Smoking (cigarettes, vape, cigarillos, e-
cigarettes))

• Substance, ETOH use

• Sex

• Etc

• Screening: BP, lipids (fasting/non-
fasting), glucose, weight

USPSTF



Risk calculators for adolescents?
• ASCVD Heart Risk Calculator (age 40-79)

• If you know your lipids information and you are <60, the 
Framingham Heart Study General Cardiovascular Disease 
30-Year Lipid-Based Risk Score Calculator is used. FOR 
AGES 30-79

• If you don't know your lipids information and you are 
<60, the Framingham Heart Study General Cardiovascular 
Disease 30-Year BMI-Based Risk Score Calculator is used.  
FOR AGES 30-79

• If you know your lipids information and you  are ≥60 or 
older, the ACC/AHA Pooled Cohort Equations CV Risk 
Calculator is used.

• If you don't know your lipids information and you ≥ 60 or 
older, the Framingham Heart Study Cardiovascular 
Disease 10-Year BMI-Based Risk Score Calculator is used.

http://www.cvriskcalculator.com/; https://www.mayoclinichealthsystem.org/locations/menomonie/services-and-
treatments/cardiology/heart-disease-risk-calculator

http://www.cvriskcalculator.com/


What can you do?

• Actions:
• Smoking cessation
• Lifestyle modification  
• Treatment

• HTN (<130/80 goal) or <90th percentile
• Hyperlipidemia: ?? (benefit for older 

youth with clear abnormal) 

• Weight loss
• hyperlipidemia
• Substance use treatment
• STI counseling, screening, and 

treatment; family planning 
• Immunizations

USPSTF



Conclusion
• Adolescents with early-acquired HIV are surviving into adulthood

• Providers must be aware of their unique milieu and potential comorbidities 
to optimize care and outcomes

• Important to screen for and address comorbidities with prevention and 
early treatment  
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T�TK	JK[O_aFŝ DpaOs_:��t���������u����������������!��vt������)w(���2�����*&,='6x3�����������*&,='6xy����������������*&,='7z&�������� 2������5������������5���� ��A���������2������2� ��u�����)���2�w���z����������� 5���������t)&�5���������������)����A� ��� ����&����� ������������������������vt����� ���� !��� ���� ����� ���2������������<����)�������&!�����)&�����2� � �����5���!u�2�����w$2���������*&,==0x>�������*&,==7x/2�������*&,==9x:��{2���������*&,==7x+��<� �����*&,==,x+�� 2�������*&,=''z*����������2�����������������t�������t�����2�� �����������������&�2�� �����2� �����t �������������t�����)����< !��������� �& ����� ���)������ ��u��&����� �����2���� ���������w��������*&,=',z*��������)����&������������������� 2�����������������������t� ���� !�2������������2����A�2�����5���)�v�������t������� !:|����)���� �w:|�z��5��� 2������)t���������2��*y����tt� ������t� �������)���}}�t���������� �<~~��5�� t���)� �5���w� �5���&,='0z&�����2�������)���� �t�������!� ������!2��)A�2�������� !040����)���� ������! 2������� ���:|w<� ����$t��z&� t���������t�������� ��� � ���������������� ���)� ��������� ��� � � ��������� ����!!������ ��������2�����2������� �A�2���t�������t�����*y�� �������� �5����� �<w.��Ay���2�$� �<z�������5�������������������� !�2�������2����������)t����� 2�� 2����� �)&����2����t���t�������  �� � �2����������w.%($zw� �5���&,='0z*� �5���������5�� t������������ ����A�2�������2����������2���5�}}������������� ���!!������&~~�����������2������)�2����������������5��A2��~���� � � ������!� ���� �����t�����������&��������! ��&�{2�������2���� !)���������t��A� �~��t�������������!!���!� ��������� � � ������*�!����t������������� ����w�t ����5�5��2�2�������������������� ���!!������z&������5���������������� � !������������� � ����������������5�� ��� � � ������*�2������ ��&�����A���2����}}������������� ������2��~~w-z&���������2�����!� ���������������� �� �������������� �5���:|���������� � � ������&�����������5��2������������������������� � ����������*� �����t���������� �<�����5�� t���)����2�w����2�����*&,='0z&���2���� � ����2�������2��������A���2���������2��<� ����}}�v��������t��������������������� �~~w""z&�������t ����5��)� ���������������������y�)�t� �)������������5��)� ���������������5�y�)�t� �)���w$�������*&,='6z*��������)����&������ ����t������������2���

'$ 2����$�����! �.�)�� ��2� ���2� � �)&:�t������� !.�)������)���%� ����5� ���+�������&:�5����!!��+��  � !(����������$/&���5�����) !$���! ����/ �������&/ �������&$;==;4&�+,:�5��� � !����� � �)A>�� � �)&:�t������� !(�������&:�5����!!��+��  � !(����������$/&���5�����) !$���! ����/ �������&/ �������&$;==;4&�+0$�����! �|�2� ����5� �����������&8������y���)+����������2��! �|�2� �����������2���%���5� �&���5�����) !$���! ����/ �������&/ �������&$;==;4&�+1:�t������� !.�)������)���%� ����5� ���+�������&:�5����!!��+��  � !(����������$/&���5�����) !$���! ����/ �������&/ �������&$;==;4&�+4:�t������� !"t����� � �)&8 ���� t<���%�  �����+��  � !.2����������&%����� ��&(,',=4&�+6:�t������� !�2�����������&:�5����!!��+��  � !(����������$/&���5�����) !$���! ����/ �������&/ �������&$;==;4&�+7�� �/���&+��:��� &$;,','&�+9:�t������� !( ���2���(��� �� � �)������2� � �)&8 ���� t<���%�  �����+��  � !.2����������&����2���.� ���������2� � �)&8 ���� t<���+��  � !(�������&%����� ��&(:,',=4&�+;:�t������� !��!���� 2�:����������(��� �� � �)&����2���+��  � !.2����������&���5�����) !.�����2���&.�����2���&.'4,6'&�+ ���������������������������������������������� �¡�¢£¤¥¦§���¥�¥̈�¢©��̈ ���¥¥̈£¡������ª�£¡��««¬�����¥�¤�¡¡©®̄̄�£�̈¡�°��¢±±¢�¥§¢£²̄�����¥�¥̄³�̄�§�̄¦§ ´

µµ¶·̧¹º»»̧ ¼¼



�������������	
�����������	���

�	������	��������������	��
��������������	���������
������������������������	�	�	�������
��������	�����������
������������������	������  !"�������	�������
��������	��������������
���	��
��
������������������	����#�  !"�$��������%�&'()*$�����%�&'(+�"�	���������������	�����������,$"	����	�	�	����$�����%�&'(+�"��-�����	����������������������	�	�����-������	�����	����-�����%,����./ ��������	��������������������������	��������,����0("
�	����		����-������������������������������������������	�1�����������%2�
���	��-��324�#53"��	��	�������
�������

�	��������������������	�6
�	�����
	�������	�������������	�	����������	���������������������324�����	�%3	-������
������������	������������������������6�����324�����	������������������������������������	�������	�����	�
����
���	��-������������	����	��324�����	��	324����������
���	��	�����������	�	�	������3	��������$�����&'(7*8������������%�&'(7*��	������%�&'(9*:��������%�&'(;"�������������	��������������	��������
���	��	�������	����	�����324�����	�%,������	�������	����������������	�����������<����������������	��#53�	�
�����	����������	���	����������������	��

�	��������������������������3	�����  8�	������������������	������	���	�������	����3	��������3������
��������	���������������������,$�	��	�����������	��������	����	���-���
�������	-���5�����������	������	�/��-	�� �������5��/ "%2�	������������	�=(�������	��������������	����������324���	�	�����	�����������	�-�	�-����	��������-��3�
�����4����3�4"�,$-����	����������������������324�����	�����������������	�������������  8-��	�����	-��	
	�������	�������-������������
���324���
���$��������%�&'(>"%,����-����	�	�
���	��	�������������
��	��	�	���	����1����-�	-����	�324���?	�3�4�������������	������	����������������-�����
	����������������-����
���	��������  8��	�
����	
	���324���	�	�����	�%,���������������	
���	����������	����
	�������	������	�	������������	��������	��������324�	���������������%,����������������������	������������	��	�324�����	�������	�����������������
����������
���	����������324�����	�������	����
	����������������������������	�	�����������������

�	
�����	���	���	�
%2����<������������	����������������-������6������
����������	�������	����	�����324�����	���	������	���������
���	���-��<���
��������������	��	�	��������-����6�	����	��������	��324�����	�����������������
���	����	�������������324�����	�%2��	�
���	��-������������������
��������������	����������������������
���	��	�����������	�	�	�����-�	���	����	��324��������	�������	����	���������%,��
���	��-�	������324�������������	��-�	����������������-���������-���	��������
	
����	�	�����������	�324����-�	������6-�����"�����������6��������	����	�	�	��������	�����������	��������	��������������������������	�324������%2�����	��	���<���
��<��
���������������-��	�����������	���-��������	���������	��������	�������	����	�����324�����	�%,		����	-�������������<���������	������������?�	���	�������	�����������
���	�����324�����	�	��
��������������������
��./ �������������������	�
���������������	-������������	���	�����������������	�324%2��	�1����	�-�����-�����	�	����������������	����
���������������-�������	����
	�������������324�����	������
��<��������324�����	���-	�������1	��	������������	���	�����������������
�������������������������������
��./ �
�������-��������	
����<��������	�����-��324%$��-���-������������������<����	���������6�����	�	����	���-��./ �����������	�����-������324�����	�%@ABCDEBFGHIJKLMNOPQ#����
������	����R��������� 2.0�	�	��0�����R �0"-�	-�����������������������������	�����324�����	�-���
���	�������-�����	��3�
�����	�����������������-�	������6-������,����("�������	���	������R �0���	���
������������	�	�������������(+)'��S���	-����%�(+)>"%,����-�����������	���	��-��������	�����
����������324����	��������0/"
�����
�����&9?('&"�	�
�����	���
����
����-�	������324��������������	�	��������0�*(=?('&�
T'%'&"�-�����	�������-�����������R �0�	�������������	�-������
����
�����	������������-������-��5�������%�&'(7"%,��0/���0���	�
����	���������<��������3�
����������	������

('.��	�	�2�����	��.�������/	���-������U�������V������0��		�	�R�����������	�2$9'9((�U0 ((.�
��������	�W��������X�����	�	�����R��	�	�	���2����	�	���XR	���������������.���������0��		�	�R�������U�$ �U�������	�����	���$	� �������$	� �������� +''+7�U0 (&V�����0��		�	�#����3������U�������	�����	���$	� �������$	� �������� +''+7�U0 (=#�������������Y.�
�������	��
���	�	���3������,%3%����0��		�	�#����3������Z	��	��R '&((7�U0 (;$����	�����[�	����
	������Y�1����	\����%������
�Y??�	%	��?('%('(9?1%��%&'&&%(';;))

]]_̂̀abcc̀ dd

e fghfijhiklmnoppqqmrstunvmwoww

xyzx{|z{}K~OP�G



��������	�
��	
	������������������
���	
���
������	�	����������	
����	�
� �!�	����
��	�	��"���#���
��$�%&�� �' �����	���&' �(���	
��)�����)	
�� 	�� 	�� �
��**+,*&�� ��� ������� ��	�	�
����-	.�"	��'/������������)	
�� 	�� 	�'�)�� ��
���������
���"	�)���	
����	�
"� ��	�	�� �
�������*+�0�'�
�/��)� ���)����" ���������	������	�	���	 �������	
����	�
��/��)�	�	���1+�0��2��3�����'/�����
 �� ����4#�0�&���������	 ��������� � �����
�����
�)�����3�����
�5 �"�����'1#$16�� � .� �����'1#$,�'�)��2����
	
�)	���/����&�� ")������� �����������"� ����	��/���)�"���� &)	�)����� ���	�	�	�&�#,+1��0����	�	�2'")�
/��)���
���"� ������
	
���������
�	���
�"	�)� ��	����2�� �� ����
������� ���	�	��� �	�	�
���2.)�� �7)����������'*�18�'��)���� ��������	����.�&�� ������.	
��)�
���9����/&�	�	�����&���	�
'�)����
�	��	
�� ����/��"��
� 	)� ��/������
�
����� �����:�������������	�	��2�
��"� ��� &�	�	�� 	
���*�#&�� �' �
��1��+��,�'�
����*�,&�� �' �
����#+;�������
�/�������5;<�������
��"� ����/��	
��� �� �	�	�2������ �3	�����&1��������=���'�
��	�	�� ���)����
�5;���
�����
	
�����)� �����	
����	�
�	�	���	�	�2'1�$,�����=���'9��*��2��3������'���� 	
	�	�����	
����	�
'�)����)�"��� ����	����&��"� ���
�5;<��������	�	������
9818�����=���'>����1�'/������)���"	�� �
���,�+1*1������=�����2��
���'�)����
�	��	
�� ���/��"��
���	��������������	
����	�
�
��)��������	
����	�
:�����������	�	��"��*�*&�� �� �
����,+���&�� ���<)�����
�� ����������	��������	
����	�
 �
���� ��1#$%+*��8'"	�)$80���)�	
����	�
�����/��� �1##%6 ��� �����������
�� �	��'������������	
����	�
������"� �/��� ��)�	
	�	��	�
��)	�)�&���	���
�	 �� ��	 ���)� �&��22?<�������	������
�	��������'*�18�����
���������	 ��������-�	
����� 	����	����& ����	
��	�	��"��;#',%,��	��=�-����	�
1;'�$;��	��=�-�' �
�	
�� ����	
���	
�	�	����"	�)>%���	��=�-���#;$'�����	��=�-�@ABCDEBFFEDGFHFCDIJGFJIIFBFKJCDLHMFJNAKFNODPPFKNDGHDQIJHCBRJPCFKDHDCDJBSTUDHPFICDLH2��	�	�2'")�
���� �	�	�
��"� ������
	
������'/��)�)����
���� ���)�����	�
�	��
��	������)���	��� ��� ���) �
����	����/&1&�� � ����'������������/&�)�2��2����� ��	�
?��	�����22?'V	�� �12��W)�
���� 	
��)����/��� ��)�&/���������	
��������
�����)������)���")�
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METHODS

Study Population

 32 YPHIV and 8 YPHEU with active follow up were selected
from the Adolescent Master Protocol (AMP) of the Pediatric
HIV/AIDS Cohort Study (PHACS) network, which enrolled
YPHIV and YPHEU from March 2007 through November
2009 at clinical sites in the United States and Puerto Rico.

 Inclusion criteria included youth with peripheral blood
mononuclear cell (PBMC) samples collected at two time
points ≥3 years apart, and all YPHIV who had HIV RNA VL
measured within 1 year of birth and within 1 year of each of
the sample time points.

 Participants were selected to have an equal distribution of
male and female participants in each group with the largest
time difference between the first and last sample.

 One YPHEU was excluded from the analyses due to a
mislabeling of one of the specimens.

CONCLUSIONS
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REFERENCES

 In conclusion, we observed descriptive differences in the
rate of epigenetic aging in YPHIV and YPHEU.

 Our findings add to the existing research suggesting
accelerated biological aging in individuals living with HIV.
Older epigenetic aging relative to chronological age has
been found to be associated with a wide spectrum of aging
outcomes. Our finding of an increased rate of epigenetic
age over time in YPHIV provides preliminary evidence of
accelerated aging at a young age and may have future
consequences.

 A major strength of this study was its longitudinal design
with repeated measures of epigenetic age. These analyses
will directly inform effect sizes and potential confounders to
consider in a larger study.

 Further, these findings emphasize the importance of early
and sustained suppressive treatment for YPHIV, who will
age on lifelong ART.

 In addition, future work should examine the dynamic nature
of epigenetic age, through examinations of differences in
viral load over time, or how interventions leading to
improved adherence impact epigenetic age.

 To our knowledge, this is the first study to examine
longitudinal changes in epigenetic age compared to
chronological age over time in YPHIV, making use of
repeated samples over time.

 We observed accelerated epigenetic aging over time in
YPHIV, but not in YPHEU.

 This longitudinal observation is consistent with findings from
cross-sectional studies of individuals with HIV, which have
reported a higher increase in the gap between epigenetic
age and chronological age among ART-treated individuals
with HIV and HIV-uninfected controls.2-5

 We found that a lower cumulative CD4 T-cell count and a
higher cumulative HIV RNA VL were associated with
accelerated epigenetic aging. We also observed that those
not on ART had a higher epigenetic age compared to those
on ART and those with a higher percentage of time not on
ART tended to have higher epigenetic ages.

 Our small sample size limited our ability to explore whether
epigenetic age acceleration in YPHIV may be associated
with early markers of other age-related comorbidities, such
as dyslipidemia, impaired renal function, or low bone
mineral density, but future larger longitudinal studies to
explore these associations, including studies utilizing
banked specimens from the PHACS, are warranted.

BACKGROUND
 The onset of age-related conditions (e.g. osteoporosis,

dementia) often occurs earlier in life among those living with
HIV than those without HIV, suggesting accelerated aging is
occurring in people with HIV.

 Recently, research has begun to characterize molecular
profiles, such as patterns of DNA methylation, that reflect
this accelerated aging, which can be inferred when the
estimated biological age exceeds chronological age.1

 Accelerated epigenetic age (i.e. patterns of DNA methylation
that correspond to an estimated biological age that exceeds
chronological age) has been linked to aging-related
outcomes, including all-cause mortality, frailty, and cognitive
decline in the elderly.

 Cross-sectional studies have reported epigenetic age
acceleration in adults living with HIV on ART,2-4 but few
studies have examined this question amongst youth with
perinatally-acquired HIV (YPHIV), and findings have not
been consistent.5,6

Figure 1: Epigenetic age acceleration residual at timepoint 1 and 
timepoint 2 by HIV status

Table 1: Characteristics of 32 YPHIV and 7 YPHEU by group

Table 3: Predictors of epigenetic age in 32 youth with YPHIV and 7 YPHEU in 
linear mixed effects models including chronological age
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OBJECTIVE

Statistical Analysis

 Descriptive statistics were used to summarize demographic
and clinical characteristics of the subset of YPHIV and
YPHEU selected for this analysis at the two time points.
Given the modest sample size with repeated measures, we
evaluated the 32 YPHIV and 7 YPHEU separately, rather
than attempting to statistically compare these two groups.

 At each of the two timepoints, an epigenetic age
acceleration residual was calculated as the difference
between epigenetic age and chronological age.

 Box and whisker plots were used to graphically depict the
epigenetic age acceleration residual at timepoint 1 and
timepoint 2 separately for YPHIV and YPHEU.

 Scatter plots were used to graphically depict epigenetic age
by chronological age for YPHIV and YPHEU.

 To examine longitudinal changes in epigenetic age
compared to chronological age, linear mixed effects models
were fit to estimate the average change in epigenetic age
for a one year change in chronological age separately for
YPHIV and YPHEU.

 Given the small sample size, a limited number of additional
covariates (HIV status, sex, geographic region, race, and
cell type proportions) were investigated as additional
predictors of epigenetic age in separate linear mixed effects
models including chronological age.

 Among YPHIV only, ART regimen, time-averaged AUC CD4
T-cell count and HIV RNA VL were evaluated as additional
predictors of epigenetic age in separate linear mixed effects
models and together in a single model including
chronological age.

 Statistical analyses were all performed using R statistical
software, version 3.4.4 (Vienna, Austria) and SAS, version
9.4 (Cary, North Carolina, USA). Statistical significance was
defined using two-sided P-value less than 0.05.

 Demographic, clinical, and laboratory data were collected
through self-report and medical chart abstraction, including
information on history of ART, HIV RNA VL, and CD4+ T-cell
lymphocyte measurements.

 Time-averaged area under the curve (AUC) CD4 T-cell
count and HIV RNA VL were calculated using the
trapezoidal rule from the first VL measurement to each of
the sample time points.7

 DNA was isolated from PBMCs and profiled for genome-
wide DNA methylation using the Illumina MethylationEPIC
(850K) BeadArray (Illumina Inc., San Diego, CA).

 Data were processed via a standardized pipeline
implemented by the minfi Bioconductor package using R
statistical software, version 3.4.4. We excluded 3070 CpG
probes that had poor detection p-values. The final analytic
sample included 39 samples and 482,694 probes.

 DNA methylation-estimated cell type proportions (B-cells,
CD4 T-cells, CD8 T-cells, natural killer cells, granulocytes,
monocytes) were calculated using the Houseman method.8

 Epigenetic age was calculated using the Horvath method
(353 CpGs) via the online calculator.1

(a) HIV status (x-axis) vs. age 
acceleration residual based on 

Horvath 2013 (y-axis) at timepoint 1.

(b) HIV status (x-axis) vs. age 
acceleration residual based on 

Horvath 2013 (y-axis) at timepoint 2.

Table 4: Predictors of epigenetic age in 32 youth with perinatally-acquired HIV 
(YPHIV) in linear mixed effects models including chronological age
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 We quantified the rate of change in epigenetic age
compared to chronological age over time in YPHIV and
youth who are perinatally HIV-exposed uninfected (YPHEU),
and among YPHIV, examined associations with time-
averaged area under the curve (AUC) HIV RNA viral load
(VL) and CD4+ T-cell count.

METHODS

RESULTS

 Table 4 Model 6: Among YPHIV, the chronological age-
adjusted difference in epigenetic age comparing youth not
on ART to those on PI-containing ART was 3.32 years (95%
CI: -0.11, 6.75).

 Table 4 Models 7: Higher time-averaged AUC HIV-RNA VL
was associated with an increase in epigenetic age over time
[2.72 years per log10 copies/mL, (95% CI: 1.09, 4.34)]

 Table 4 Model 8: Higher time-averaged AUC CD4 T-cell
count was associated with a decrease in epigenetic age
over time [-0.44 years per 100 cells/mm3, (95% CI: -0.73, -
0.14)].

 Table 4 Model 9: In a multivariable model, higher AUC HIV-
RNA VL was associated with an increase in epigenetic age
over time [2.19 years per log10 copies/mL, (95% CI: 0.65,
3.74)], whereas a higher time-averaged AUC CD4 T-cell
count was associated with a decrease in epigenetic age
over time [-0.34 years per 100 cells/mm3, (95% CI: -0.63, -
0.06)] in YPHIV.

Characteristic Timepoint 1 Timepoint 2

Time-averaged AUC CD4 T-cell count 
(cells/mm3), Median (Q1, Q3)

1,228 
(1,000, 1,530)

1,140 
(879, 1,359)

Time-averaged AUC HIV RNA viral load 
(log10 copies/ml), Median (Q1, Q3)

2.5 
(2.1, 3.2)

2.3 
(2.0, 2.9)

ART Regimen, N (%)
INSTI-based ART 1 (3.1%) 8 (25.0%)
PI-based ART 25 (78.1%) 7 (21.9%)
NNRTI-based ART 3 (9.4%) 10 (31.3%)
Other ARV 1 (3.1%) 3 (9.4%)
No ARV 2 (6.3%) 4 (12.5%)

Table 2: HIV-Related Characteristics at Two Timepoints for YPHIV

Characteristic YPHIV 
(N=32)

YPHEU 
(N=7)

Total 
(N=39)

Chronological age at Timepoint 1 (years), 
Median (Q1, Q3)

11.4 
(9.9, 12.8)

8.1
(7.4, 9.0)

10.9 
(8.7, 12.4)

Chronological age at Timepoint 2 (years), 
Median (Q1, Q3)

17.0 
(16.2, 17.6)

16.0 
(15.1, 17.0)

16.8 
(16.0, 17.5)

Time between Timepoint 1 and 2 (years), 
Median (Q1, Q3)

5.2 
(3.9, 7.1)

8.0 
(7.6, 8.1)

6.0 
(4.0, 7.7)

Sex, N (%)
Male 16 (50.0%) 4 (57.1%) 20 (51.3%)
Female 16 (50.0%) 3 (42.9%) 19 (48.7%)

Race, N (%)
White 10 (31.3%) 2 (28.6%) 12 (30.8%)
Black 21 (65.6%) 5 (71.4%) 26 (66.7%)
Other 1 (3.1%) 0 (0.0%) 1 (2.6%)

Site Region, N (%)
Northeast 9 (28.1%) 0 (0.0%) 9 (23.1%)
South 3 (9.4%) 0 (0.0%) 3 (7.7%)
West 6 (18.8%) 3 (42.9%) 9 (23.1%)
Midwest 14 (43.8%) 4 (57.1%) 18 (46.2%)

Age at First ARV (years), Median (Q1, Q3) 0.2 (0.2, 0.5)
Age at First HAART (years), Median (Q1, Q3) 0.3 (0.2, 1.2)

 Table 1: Median age was 10.9 (range 7.0 – 16.9) and 16.8
(range 14.9 – 20.8) years at timepoints 1 and 2,
respectively. At timepoint 1, median age was higher in the
YPHIV group than the YPHEU group (11.4 vs. 8.1 years).
Median duration of time between timepoint 1 and timepoint
2 was 6.0 years (interquartile range [IQR]: 4.0-7.7). Groups
were balanced by sex (51% male) and race (67% Black).

 Table 2: Median time-averaged AUC CD4 T-cell count was
1,228 and 1,140 cells/mm3 and time-averaged AUC HIV
RNA VL was 2.5 and 2.3 log10 copies/ml at timepoints 1
and 2, respectively. At timepoint 1 the majority of YPHIV
(78%) were on a protease inhibitor (PI)- containing ART
regimen and 2 children (6.3%) were not on ART. At
timepoint 2, 12.5% were not on ART.

 Figure 1: The median epigenetic age acceleration residual
was -0.1 year (IQR: -1.8, 1.9) at timepoint 1 and 0.1 year
(IQR: -3.7, 4.1) at timepoint 2 for YPHIV. The median
epigenetic age acceleration residual was -0.6 year (IQR: -
3.7, 0.7) at timepoint 1 and -0.9 year (IQR: -7.5, -0.7) at
timepoint 2 for YPHEU.

 Figure 2: Epigenetic age increased for all YPHIV and
YPHEU from time point 1 to time point 2.

 Table 3 Models 1-4: In linear mixed effects models,
epigenetic age increased by 1.22 years (95% confidence
interval [CI]: 1.03, 1.42) for YPHIV and 0.95 years (95% CI:
0.74, 1.17) for YPHEU per year increase in chronological
age. HIV status, sex, race, and geographic region, were not
associated with epigenetic age in separate models including
chronological age.

Model Covariate Level Estimate (95% CI) P-value

Model 1
Chronological age (years) 1.15 (0.99, 1.31) 0.067
HIV status YPHIV 2.47 (-0.60, 5.55) 0.11

YPHEU Ref.

Model 2
Chronological age (years) - 1.17 (1.01, 1.33) 0.038
Sex Female -1.54 (-3.92, 0.84) 0.20

Male Ref.

Model 3

Chronological age (years) - 1.15 (0.99, 1.31) 0.068
Site Region Midwest 2.38 (-0.60, 5.36) 0.11

Northeast 3.76 (0.32, 7.20) 0.033
South 2.98 (-1.87, 7.83) 0.22
West Ref.

Model 4

Chronological age (years) - 1.16 (1.00, 1.32) 0.051
Race/Ethnicity Black -0.16 (-2.82, 2.49) 0.90

Other -3.42 (-11.35, 4.51) 0.39
White Ref.

Model 5

Chronological age (years) - 0.91 (0.71, 1.10) 0.32
Percentage of B Cells1 - -0.15 (-0.32, 0.02) 0.084
Percentage of CD4 T cells1 - -0.13 (-0.24, -0.03) 0.014

Percentage of CD8 T cells1 - -0.0002 (-0.0003, -
0.00004) 0.013

Percentage of Natural Killer 
cells1 - -0.09 (-0.24, 0.06) 0.23

Percentage of Granulocytes1 - -0.005 (-0.04, 0.03) 0.76
Percentage of Monocytes1 - -0.03 (-0.17, 0.12) 0.72

Model Covariate Level Estimate (95% CI) P-value

Model 6

Chronological age (years) - 1.15 (0.85, 1.44) 0.31
ART Regimen INSTI-based ART 0.18 (-2.69, 3.05) 0.90

PI-based ART Ref.
NNRTI-based ART 0.66 (-1.96, 3.28) 0.61
Other ARV 1.29 (-2.38, 4.95) 0.48
No ARV 3.32 (-0.11, 6.75) 0.058

Model 7
Chronological age (years) - 1.27 (1.08, 1.45) 0.007
Time-averaged AUC HIV 
RNA viral load (copies/ml) - 2.72 (1.09, 4.34) 0.002

Model 8
Chronological age (years) - 1.09 (0.87, 1.31) 0.39
Time-averaged AUC CD4 T-
cell count (100/cells/mm3) - -0.44 (-0.73, -0.14) 0.005

Model 9

Chronological age (years) - 1.15 (0.94, 1.36) 0.17
Time-averaged AUC CD4 T-
cell count (100/cells/mm3) - -0.34 (-0.63, -0.06) 0.021

Time-averaged AUC HIV 
RNA viral load (copies/ml) - 2.19 (0.65, 3.74) 0.007

Figure 2: Epigenetic age by chronological age for YPHIV and 
YPHEU
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COMMISSIONERS

N E E D E DN E E D E D

Unaffiliated consumer* for Service Planning Areas (SPAs)** 1, 2, 3, 4, and 7
Unaffiliated consumer* for Supervisorial Districts** 1, 2, 3, 4, and 5
1 Unaffiliated consumer* at-large
Part C Representative 
1 Provider Representative 
4 HIV Stakeholders 
1 local health/hospital planning agency

V A C A N C I E S

*Unaffiliated consumers are people living with HIV, and a current user of a Ryan White Part A service, and not
employed by an agency receiving Part A funds from the County. 
**To find your SPA and Supervisorial District, please click here.

M o n t h l y  s t i p e n d s  ( c o u n t y - i s s u e d  c h e c k s ,  g i f t  c a r d s )
R e i m b u r s e m e n t  f o r  l o c a l  m i l e a g e ,  t r a n s p o r t a t i o n ,  c h i l d c a r e  a n d
o t h e r  e l i g i b l e  e x p e n s e s  i n c u r r e d  b y  C o m m i s s i o n  p a r t i c i p a t i o n
L e t t e r s  o f  R e f e r e n c e  f o r  V o l u n t e e r  W o r k
C e r t i f i c a t e s  o f  A p p r e c i a t i o n  a n d  P a r t i c i p a t i o n
L e a d e r s h i p  T r a i n i n g  
P r o f e s s i o n a l  d e v e l o p m e n t  t r a i n i n g ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o :
( 1 )  C o m m u n i t y  P l a n n i n g ,  2 )  D a t a  U n d e r s t a n d i n g ,  3 )  C o m m u n i t y
E n g a g e m e n t ,  4 )  A d v o c a c y ,  a n d  5 )  P u b l i c  S p e a k i n g
B u i l d  P r o f e s s i o n a l  N e t w o r k s

I n c e n t i v e s  f o r  U n a f f i l i a t e d  C o n s u m e r s :

A P P L Y  H E R E

hivcomm@lachiv.org | (213) 738-2816

For more information, please see our Commission on HIV fact sheet.

BE A PART OF THE MOVEMENT TO END HIV. THE TIME IS NOW. 

https://appcenter.gis.lacounty.gov/districtlocator/
https://www.surveymonkey.com/r/2022CommissiononHIVMemberApplication
https://assets-us-01.kc-usercontent.com/0234f496-d2b7-00b6-17a4-b43e949b70a2/85ad2209-9a9c-441e-8a3f-3a2b434d864e/COH-fact-sheet-final_Eng.pdf
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