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Who is the HVTN?
The HVTN is an international collaboration of scientists, 
clinical trial sites, and community representatives 
working with governments and industry in the global 
search for an HIV vaccine with a goal of speeding the 
development and testing of HIV vaccine candidates. 

https://www.facebook.com/helpendhiv
https://twitter.com/HelpEndHIV


• The HVTN is the world’s largest publicly funded 
clinical trials program dedicated to finding an effective 
HIV vaccine. 

• The HVTN is funded largely by the Division of AIDS 
(DAIDS) in the National Institute of Allergies and 
Infectious Disease (NIAID) at the US National Institutes 
of Health (NIH), which is part of the US Dept. of Health 
and Human Services (DHHS).

• Specific projects are funded by:
Bill and Melinda Gates Foundation
South African Medical Research Council
Janssen Vaccines and Prevention

What is the HVTN?



How is the HVTN Organized?
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HVTN: 2000 to Present

>90 
Trials 

Opened

>30,000 
Participants 

Enrolled

>100 
Clinical
Sites 
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Approaches to HIV Prevention: 
Available Methods

• Education and behavior modification
• Condoms and other barrier methods
• Treatment/prevention of drug/alcohol abuse
• Clean syringes, i.e. needle exchange programs
• Interruption of mother-to-child transmission
• Medical Male Circumcision (MMC)
• HIV and STI Testing  (Know your status!)
• Post-exposure prophylaxis (PEP)
• Treatment as prevention (TasP) oral and LA
• Pre-exposure prophylaxis (PrEP) oral and LA



Approaches to HIV Prevention: 
Still Being Researched

• Treating other sexually 
transmitted infections (STIs)

• Use of Vaginal Rings
• Topical microbicides 

(rectal or vaginal)
• Antibody Mediated 

Prevention
• HIV Vaccines



Historical Use of Vaccines and Why An 
HIV Vaccine Is Needed



History of Preventive Vaccines

• Used for decades around the world, most commonly in 
children

• Safe when manufactured and used properly
• Cost-effective compared to treatment
• Eliminated smallpox worldwide
• 2008: 1st vaccine for girls and young women against a 

cancer-causing virus, human papilloma virus (HPV), 
and 2009-10 approval for boys and young men



Vaccine Research in Perspective
VACCINE DISCOVERY

OF VIRUS
VACCINE DEVELOPED FOR 

HUMAN USE
YEARS TO 
VACCINE

H. Influenzae-B 1892 1985 93

Herpes (HSV-1) 1919 Not available >90

Pertussis 1906 1926 20

Polio 1909 1954 47

Yellow Fever 1900 1935 35

Influenza 1933 1945 12

Measles 1911 1957 46

Hepatitis A 1973 1995 22

Hepatitis B 1967 1984 17

HPV 1974 2007 33

HIV 1983 Not available >30



The Impact of Vaccines in the United States

DISEASE BASELINE 20TH CENTURY PRE-
VACCINE ANNUAL CASES

2008 CASES* PERCENT 
DECREASE

Measles 503,282 140 99.9%
Diphtheria 175,885 0 100.0%
Mumps 152,209 454 99.7%
Pertussis 147,271 10,735 92.7%
Smallpox 48,164 0 100.0%
Rubella 47,745 16 99.9%
Haemophilus influenzae 
type b, invasive <5 yrs.)

20,000 30 99.9%

Polio, paralytic 16,316 0 100%
Tetanus 1,314 19 98.6%

*Provisional Source: MMWR 4/2/99, 12/25/09, 3/12/2010



An HIV Vaccine is More Challenging

• The only people who have a natural protective immunity 
to HIV are those with a genetic mutation to their CCR5 
receptor (mostly of Western European ancestry).

• We have to do better than Mother Nature – need to 
induce “unnatural” protective immunity.

• This immunity needs to be a rapid response, and in all 
the right locations.

• People are bombarded with myths and misinformation.

• People who want to help don’t know how.

• Volunteers may be stigmatized by a vocal anti-vax 
movement; politics interfering with science 



Glycans

HIV Challenges

• HIV sequence diversity
• HIV evades immune surveillance

• bnAb induction will likely require complex 
immunization regimens

• Effective prevention or control of HIV may 
require sustained protective responses to 
multiple epitopes (bnAbs and/or T cells)

• Latent HIV reservoirs are established 
early during acute infection



We need a vaccine. 

•Globally
• In 2016, 36.7 million people globally are living 

with HIV/AIDS.
• About 1.8 million people became newly infected 

in 2016.

•United States (as of 2019)
• There are over 34,800 new HIV infections every 

year. 
• New infections are highest among communities 

of color.

The sociocultural context is also important!

…to respond to global and local HIV epidemics.



What Might a Preventive
HIV Vaccine Do?

•Potential Benefits for the person 
who gets the vaccine:
 Prevent infection
 Prevent disease
 Delay disease progression

•Potential Benefits for the entire 
community:
 Prevent further transmission
 Create “community immunity”



Potential Impact of a Vaccine

Even a vaccine with low efficacy and limited coverage can impact the epidemic and 
play a role in preventing future infections

New Adult Infections in Low- and Middle- Income 
Countries by Year and Vaccine Scenario

Stover J, et al. The impact of an AIDS Vaccine in Developing Countries: A New Model and Initial Results. Health Affairs 26(4):1147-1158 (2007) 

Total new infections averted by an 
AIDS vaccine between 2015-2030

5.5 million

17 million

28 million

30% efficacy,
20% coverage

50% efficacy,
30% coverage

70% efficacy,
40% coverage



HIV-1 Diversity Worldwide
HIV-1 group M:  9 subtypes & several circulating recombinant forms

A
B
C
D
F, G, H, J, K
CRF01_AE

other

CRF02_AG
CRF03_AB

Subtype

Hemelaar et al. 2004. WHO/UNAIDS.

HIV genomes differ by 10-30% Human genomes differ by about 0.1%



Brief Intro to Immunology
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Innate Response

• First line of defense
• Prevents infection?  No!
• NK cells activated when cells are                         

infected
• Activation of innate response is required                         

before the adaptive response can happen
• No immunological memory
• We don’t think vaccination will help with 

immunological memory
• NK cells work by causing infected cells to 

burst, like a dart bursting a water balloon

22
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Adaptive = Acquired

• Antigen-specific defense mechanism

• Takes several days to become protective

• Develops throughout life

24



Adaptive – Part 1
(also known as humoral or 

antibodies)
• Antibodies are made by B cells in the first 

2 days after infection, but usually takes 2 
weeks for full effect

• Antibodies have three simultaneous 
functions:

• neutralize or stop the virus
• eliminate the virus through opsonization
• sensitize the immune system to engage 

other functions

• Antibodies can prevent infection
• Antibodies have immunological memory
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How Do Antibodies Prevent 
Infection?

1st way: Neutralization
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Neutralizing Antibodies Preventing HIV Infection



How Do Antibodies Prevent 
Infection?

2nd way:  Eliminate the virus

28

Opsonization
uses other 
cells of the 
immune 
system to 
destroy HIV



Binding antibodies sensitize the immune 
system

• NK cells may also be able to act 
like a CD8  killer T cell (“a hitman”)  

• They need a binding antibody 
attached to the HIV to act like a 
“lookout” 

• With the lookout in place, the NK 
cell can identify HIV and kill it

29

Antibody Dependent Cellular Cytotoxicity 
(ADCC) 



Humoral Response – Summary 

• Antibodies attach to the virus at sites that are used by the virus for 
entry into cells.

• Neutralizing antibodies can work alone to block a virus from entering 
cells.

• Vaccines designed to elicit neutralizing antibodies against HIV have 
not worked very well in trials so far.

• Recent discoveries of several broadly neutralizing antibodies are 
very exciting, and designing a vaccine to produce these antibodies is 
underway! 

• Binding antibodies can attach to HIV and call other parts of the 
immune system into action to help destroy it.
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Adaptive Part Two - Cellular

• Cellular response involves two types of cells:
1) Helper T lymphocytes (CD4+)
2) Cytotoxic T lymphocytes (CTL or CD8+) 

• Have memory!
• Activated once infection occurs
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The Two Types of Cells
• CD4+ cells recognize HIV and help 

cells communicate with each other, 
calling  the killers into action

33

• CD8+ cells are the 
killers
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How Does the Adaptive Response Work?

• T-cell function: immunosurveillance

• Checks other cells of the body (are they 
infected or abnormal?)

• Destroys infected or abnormal cells



CD8 Cells May Need Binding 
Antibodies – More sensitization!

• CD8 cells may also be able to do a                                
better job of killing if they have an                                
antibody acting as the “lookout”         

• Their role is already to kill infected                             
cells, but having the antibody in                              
place amplifies their success
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Antibody Dependent Cell-mediated Viral Inhibition



Adaptive Response – Summary

Cellular = Cytotoxic T lymphocytes (CTL or CD8+) and helper 
T lymphocytes (CD4+)  

• Cannot prevent infection
• T cells are activated when cells become infected
• T cells can eradicate an established infection
• T cells have immunological memory
• T cells can be primed by vaccination
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How We Develop And Test Vaccines



How do you test an HIV vaccine?
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IDEAS RESEARCH ANIMAL TESTING HUMAN TRIALS             
(STUDIES)



Stages of Vaccine Development

• Only vaccines found 
safe and promising in 
animal studies move 
into human testing

• Very few vaccines 
reach this stage.

• Regulated by strict 
ethical and scientific 
controls

• Human testing occurs 
at specialized centres.

• Since animals do not 
have the same 
immune system as 
humans, the only way 
to prove vaccine 
effectiveness is to test 
the vaccines in people

HUMAN TRIALS 
(STUDIES)

• A few experimental 
vaccines developed in 
labs are tested in 
animals.

• Scientists examine if 
the vaccine works the 
way they think it 
should and if it is safe.

• Vaccines are usually 
tested in monkeys, 
rabbits, and mice.

• Regional primate 
research centers, 
universities, and some 
private companies are 
involved in this step.

ANIMAL TESTING

• The most promising 
ideas are examined 
in cell culture, in 
computer models, 
and with other tools.

• This work takes place 
in universities, 
research institutes, 
and private 
companies.

• Ideas are refined, and 
an experimental 
vaccine is developed 
from the best 
approaches for use in 
animals…

RESEARCH

• Scientists at 
universities, 
research centers, 
and private 
companies create 
ideas for how an 
HIV vaccine COULD 
function.

• Thousands of 
scientists worldwide 
contribute new 
ideas every year.

• Very few ideas pan 
out, and even fewer 
progress to the next 
stage…

IDEAS

PRE CLINICAL CLINICAL



Stages of Clinical Trials
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12 to 18 months

Small group of 
healthy, HIV 
negative participants 
to test safety

Up to 2 years
Hundreds of HIV 
negative participants 
to test safety and 
immune responses, 
seek best dose or best 
schedule of 
administration

3 to 4 years
Many thousands of 
participants at risk to 
test safety and efficacy

PHASE IIIPHASE I PHASE II

2-5 years
Several thousand 
participants at risk for 
HIV infection to test for 
safety, immune 
responses, and to get 
a first look at efficacy. 
Tests the concept, and 
results inform whether 
to go to Phase III.

PHASE IIb



Designing HIV Vaccines

41



Variables in HIV Vaccine Development
• Vaccine modality: whole killed, attenuated, DNA, peptide, recombinant proteins, 

VLPs, viral vectors (vaccinia, MVA, VSV, Ad, HSV, canarypox, etc.), chimeras

• Gene(s): env, gag, tat, nef, rev, pol, vif, vpu, vpr, mosaics

• Adjuvant: alum, cytokines, MF-59, GM-CSF, etc.

• Dose

• Route: intradermal, intramuscular, etc.

• Timing: how many injections, how far apart

• Methods of administration: needle and syringe, Biojector, using electroporation, 
etc.
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HIV Viral Structure
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Proteins on the viral envelope 
(e.g. gp120)

Matrix proteins

Nucleus (genes)
(e.g., Gag, Pol, Nef, Tat)

Core proteins (e.g. p24, p17)

Membrane or envelope (env)

Experimental vaccines tested in 
the HVTN today do not include 
whole, killed or weakened HIV



Thinking About the HIV Inserts
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What Carries the HIV Inserts?
Vectors: A vector is the “carrier” that “delivers” the HIV inserts to 

your body’s immune system.
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Making the “Vaccine Sandwich”

What if your vaccine 
needs a little “something 

extra” to give it more 
strength?
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Adjuvants
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How Vaccines Work



How does a vaccine work?
By teaching the body to recognize and fight invaders

Body recognizes HIV Body –
sounds alarm Fighter cells & proteins

go into action
GOAL – HIV is

killed or controlled



Using new vaccine technologies

• Common vaccines such as 
chickenpox or flu use the whole or 
weakened form of the virus.

• Other vaccines, such as Hepatitis B, 
use only pieces of the virus. 

• The study vaccines we are testing 
are different. There is no real HIV in 
our study vaccines. The study 
vaccines are made in a laboratory.



Can HIV vaccines give someone HIV?

NO! The HIV vaccines being tested are made from 
synthetic (laboratory made) pieces of HIV. Therefore, 
the vaccines CANNOT cause HIV infection.

 

Acknowledgments:  Bridge HIV/SFDPH





Study vaccines do not cause HIV!
• There is no actual HIV in the study vaccines. 

They cannot give you HIV.

• But we don’t know if the vaccines will  
decrease      ,  increase      , or not change        your 
chance of becoming infected with HIV, if you are 
exposed to the virus (through behavior).

So please continue to protect yourself!

52

Use condoms Reduce number of partners

Acknowledgments:  Bridge HIV/SFDPH

PrEP also recommended where appropriate!



Study Vaccines

• The study vaccines are experimental. We have some information 
on their safety in people, but we don’t yet know if they will prevent 
HIV infection.

• The study vaccines can only be used in research.



Safety Monitoring
• Safety is monitored by 2 groups:

• Safety Review Team (SRT): this group of doctors, scientists, and 
nurses who work on the study team review information about 
participant safety every 2 weeks. They do not know whether the 
participant got the vaccines or the placebo.

• Data Safety Monitoring Board (DSMB): this group of independent 
experts meets every 6 months to review study data. They are 
informed about who got the vaccines or the placebo. They are not 
part of the study team.

• The DSMB can permanently stop the study if they feel that 
participants could be harmed.



Rights and Responsibilities

• You have rights and responsibilities if 
you join this study.

• We list these in the Participants’ Bill 
of Rights and Responsibilities.
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Global Community Advisory Board 
(GCAB)

• At least one local CAB representative from every site sits on the GCAB

• At least one CAB representative sits on every protocol team

• CAB representation on key scientific committees

GCAB ensures that the global voice of the public is heard

Sibusiso Mngadi
GCAB co-chair, Durban, South Africa

Coco Alinsug
GCAB co-chair, Boston, US



Lessons Learned From COVID-19



HOW DID 
WE GET TO
PHASE 3 
SO QUICKLY?

Usually when this effort is undertaken by individual pharmaceutical 

companies, they start production when all hurdles have been cleared 

and government reviewers have seen the results of all phases of the 

study and evaluated effectiveness.

For COVID-19, the US Government began investing billions of dollars

to start producing vaccines after early study phases, and are reducing 

the bureaucracy that usually holds up review of later phase results, 

cutting significant amounts of time, without cutting corners.





Report Details

CoVPN External Relations & Social Media Engagement Report

Total Reach:
2,625,865

Organic: 94,059
Paid: 2,531,806

Total Impressions:
6,509,790
Organic: 120,179
Paid: 6,389,611

Total Engagements:
117,072

Organic: 10,889
Paid: 106,183

Total Posts:
86

Organic: 79
Paid: 7

FACEBOOK  
ORGANIC

Total Posts: 36
Total Reach: 55,385

Total Impressions: 60,226
Total Engagements: 9,495

INSTAGRAM  
ORGANIC

Total Posts: 22
Total Reach: 16,637

Total Impressions: 19,732
Total Engagements: 942

FACEBOOK  
PAID

Total Posts: 7
Total Reach: 2,531,806

Total Impressions: 6,389,611
Total Engagements: 106,183

TWITTER 
ORGANIC

Total Posts: 21
Total Reach: 22,037

Total Impressions: 40,221
Total Engagements: 452

Reach represents the number of people who saw the post; Impressions 
represents how many times the post was seen – some people may have looked 

at it more than once. Engagement represents the number of times people 
interacted with the post – commenting or liking, etc.

Organic impressions are the number of unique people who saw content 
for free in a newsfeed. Paid impressions are the number of unique people 

who saw content as the result of a paid social media ad.

 Time Frame: August December 2020

 Events covered:
 COVID in Black Series
 Pandemia Series
 COVID in Color
 Iman & COVID
 Making it Plan with Dr. Fauci
 The COVID 19 Fear Factor
 Souls, Storms and Science

 Social channels:
 Instagram: @preventCOVID19
 Facebook: @PreventCOVID19
 Twitter: @PreventCOVID_19

Performance Recap Platform Breakdown





Leverage/Expand on Success Achieved 
during the COVID-19 Pandemic 

• RNA and DNA-based platforms
• Safe
• Rapid, scalable and low-cost 

manufacturing
• Allows rapid iterative testing and 

optimization concepts 
• Versatile – diversity and multiplicity of 

inserts: broad coverage
• Self-adjuvanted and immunogenic 
• Prolonged immunogen expression
• Induce and boost cellular, humoral, and 

innate immunity
• Tfh to support germinal centers for 

development of memory/plasma cells



Dr. Stephaun Wallace, PhDLouis Shackelford

Dr. Bambi Gaddist, DrPH

Dr. Ulysses Burley, MD

Dr. Donte Morrison, PhD

Khadijah Abdullah

Eric Reece, MSW

Sultana Ocasio

W. Imara Canady

Rev. Edwin Sanders II

Daniel Driffin, MPH Kyle Gordon

External Relations



Thank you!

sewallac@fredhutch.org
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